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GLOSSARY OF TERMS 

Average Dry 
Weather Flow: 

Average of daily flows over the 6-month dry weather period, typically May 
through October. 
 

Biochemical 
Oxygen Demand 
(BOD5): 

The quantity of oxygen utilized in the biochemical oxidation of organic 
matter under standard laboratory procedure in five days at 20 degrees 
centigrade expressed in terms in weight and concentration [measurement 
units are milligrams per liter (mg/l)]. 
 

Capital 
Improvement 
Program: 

A program that contains planned municipal improvement projects over time 
in accordance with the City’s financial plan. 
 

Composite 
Sample: 

A technique where discrete samples are taken at separate times and are 
combined and treated as one sample. 
 

Effluent: Treated municipal sewage that flows out of a treatment facility. 
 

E. Coli: A bacteria found that has to potential to occur in warm bodied animals. 
 

Facultative 
Lagoons: 

A treatment process involving settlement of solids and reduction of organic 
oxygen demanding material by bacterial activity. 
 

Grab Sample: A technique where one sample is taken directly and distinctly. 
 

Grit: Inert solids that settle out a velocities below 1.0 feet per second. 



 
Hypochlorite: A chemical compound containing chlorine; used for disinfection. 

 
Influent: Untreated municipal sewage that flows into a treatment facility. 

 
Infiltration and 
Inflow: 

A combination of surface and groundwater that enters into sanitary sewers. 

Interceptor: A mainline backbone of a sewer collection system that typically receives 
wastewater from a collector sewer or other interceptor. 
 

Maximum Monthly 
Dry Weather Flow: 

The monthly flow with a 10-percent chance of reoccurrence.  Frequently 
this flow occurs in the month of May.  
 

Maximum Monthly 
Wet Weather 
Flow: 

The maximum monthly flow associated with a 5-year, 24-hour storm.  In 
Oregon communities west of the Cascade Mountains, this frequently 
occurs in January when groundwater is the highest.  
 

NPDES Permit: A permit that authorizes the discharge of pollution into the US Waterways 
and is authorized under Section 402 of the Clean Water Act.  Permitees 
must verify permit compliance by monitoring effluent, maintaining records, 
and filing periodic reports. 
 

Peak Daily Flow: Peak daily flow resulting from a 5-year, 24-hour storm. 
 

pH: The standard for measurement of acidity and alkalinity.  
 

Riprap: A foundation of large stones used to reduce erosion potential. 
 

Sewer: A pipe or conduit conveying sewage or wastewater. 
 

Sewage /  
Wastewater: 

A combination of water-carried waste from residences, buildings, and 
industries in combination with ground and storm water. 
 

Spray Irrigation: Treated and disinfected wastewater used as irrigation for plants and/or 
crops.   
 

Systems 
Development 
Charges: 

Fees assessed to new development to reflect the impact on existing 
infrastructure and future facilities. 
 

Telemetry: A data stream that reports and transmits information to a separate and 
remote location. 
 



Suspended 
Solids 

A measure of the quantity of suspended material contained in the 
wastewater.  The quantity of suspended material present influences the 
sizing of settling units, sludge handling, and disposal processes, as well as 
the effectiveness of disinfection. 
 

Urban Growth 
Boundary: 

The boundary around a city where planning and growth is expected to 
occur.  Land outside the UGB will remain rural and land inside the UGB 
eventually be served by municipal infrastructure. 
 

User: Any residence or business that contributes sewage or wastewater to the 
municipal sewer system. 
 

WWTF: An arrangement of physical, biological and chemical processes used to 
treat wastewater. The existing treatment facility for the City of 
Independence is a four cell, controlled discharge, facultative lagoon 
system with chlorine disinfection. 
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1 EXECUTIVE SUMMARY 

1.1 Introduction 

The City of Independence is located in Polk County, Oregon approximately 14 miles southwest of 
Salem on the West Side of the Willamette River.  The location of Independence with respect to the 
state of Oregon is shown in Figure 2.1 located in Section 2 of this report.  The most recent official 
population count provided by the Portland State University Center for Population Research lists the 
population in July 2004 as 7,170 residents.  Current development includes a mix of land uses ranging 
from heavy industrial, through commercial, institutional, and residential.  In the last decade the City 
has experienced a dramatic increase in population and development.   

This Wastewater Master Plan will include the following information: 

1. Summary, review and analysis of historic influent flows to the Wastewater Treatment 
Facility (WWTF). 

2. Summary, review and analysis of historic influent flows at key pump stations (9th Street, 
Riverview, and Oak Street Pump Stations) 

3. Summary, review and analysis of historic influent flows and biochemical and solids loading 
at the WWTF. 

4. Historic flow measurements that identify the magnitude of peak flows and a general trend of 
where they are occurring within the collection system. 

5. Identification of pump station and WWTF design parameters in conformance with the 
Oregon Department of Environmental Quality (DEQ) guidelines for preliminary design 
reports. 

6. Summary of current permit requirements, treatment standards, and monitoring requirements 
for the City’s NPDES permit. 

7. Identification of collection system and WWTF deficiencies and projected future 
improvements that will be required to accommodate growth and anticipated regulatory 
changes. 

In 1998 the City initiated a system wide improvement of the collection and treatment facilities.  This 
comprehensive program was successful at dramatically reducing I/I throughout the system, 
eliminating wet weather overflows, and providing additional capacity for future growth.  
Improvements completed as part of this project went beyond just patching existing problems, and 
instead, reconfigured the collection and treatment facilities to provide a rational and efficient 
sewerage system meeting current and projected needs. 

Since the time the 1998 project was completed, the City has continued to pursue additional capital 
improvements and program changes to further reduce the impacts of I/I and replace aging sewerage 
system components. In addition to the capital improvements, the City has aggressively monitored and 
inspected new construction to ensure that improvements are watertight and in compliance with City 
and DEQ standards.  This forward thinking, planning and program implementation has placed the 
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City in an excellent position to accommodate future development and growth in an efficient, 
responsible and cost effective manner. 

1.2 Current Conditions 

Population growth during the last decade has resulted in dramatic increases in flows and loads to the 
WWTF.  The wastewater treatment facility provides sufficient treatment to operate in compliance 
with the current NPDES permit.  Although the City has some remaining capacity within the current 
sewerage system, continued growth at the current rate will require major capital improvements 
within the next 5 to 10 years. 

1.2.1 Sewage Collection System 
In 1998, a citywide sewerage system improvement project successfully eliminated wet weather 
overflows within the collection system.  New pump stations, force mains and interceptors constructed 
as part of the 1998 improvement project have sufficient capacity to accommodate projected growth 
through the 20-year design period.   

Some of the perimeter regions of the current Urban Growth Boundary (UGB) include land that has 
adequate sewer service to accommodate existing development, but insufficient capacity to serve the 
projected needs at full build-out.   

1.2.2 Sewage Lagoon Treatment Facility 
The most immediate concern is that population growth will result in summer time storage volumes in 
excess of the available lagoon capacity.  This will trigger an expansion of the lagoon facility, or a 
change in how the City manages wastewater.  Sludge and solids accumulation within the lagoon 
cells, primarily lagoon cell No. 1, is reported by public works staff to be noticeable.  Effluent quality 
and mass load discharges to the Willamette River are currently within permitted limits. 

1.3 Future Development 

Impacts to the WWTF were evaluated using the city-wide population growth projections. Specific 
land uses and remaining developable lands were used to estimate the impacts within individual sewer 
basins and the associated major collection system components.  

1.3.1 Future DEQ Permit Requirements 
During the preparation of this Wastewater Master Plan members of the consultant team met with 
representatives of the Oregon Department of Environmental Quality (DEQ).  DEQ was not able to 
identify specific changes that should be anticipated as part of the next permit renewal.  Because the 
City is projected to exhaust the dry weather storage capacity of the existing lagoon system within the 
next 5 to 10 years, a modified approach or strategy of managing effluent must be developed.  The 
development of effluent spray irrigation, or the discharge of cleaner effluent from a mechanical plant 
during summer months was discussed with DEQ.  Both approaches are technically feasible but will 
require further detailed discussions, analysis and approvals by DEQ. 
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1.3.2 Population Growth and Projected Flows 
The certified estimated populations for Independence for the years 2003 and 2004 are 6,850 and 
7,170 respectively.  The average population between April 2003 and April 2004 when the current 
flows and loading were analyzed was 6,975 persons.  A population growth of 3.5% was assumed in 
the development of this plan.  Applying this growth rate to the 2004 population of 7,170 will result in 
a year 2025 population of 14,766.  Current and projected system wide flows and loads are: 
 
Table 1.1 Summary of Current and Projected System Wide Flows/Loading 

  CURRENT 
FLOW TYPE  

Units Value (per capita) 
PROJECTED

2025 
Average Dry Weather Flow (ADWF) mgd 0.46 66 gpcpd 1.04 
Wet Weather Peak Hydraulic Flow (WWPIF5) mgd 7.6 N.A. 9.9 
Total Suspended Solids (TSS) lb/day 698 0.10 lb/day/pc 1,478 
Biological Oxygen Demand (BOD5) lb/day 809  0.12 lb/day/pc 1,772 

1.4 Wastewater Treatment Alternatives 

Two alternatives were identified for wastewater treatment.  Alternate No. 1 expanded the current 
lagoon based treatment facility to develop additional treatment and storage capacity.  The projected 
BOD loading rates will remain within the theoretical capacity of the existing facultative process for 
the larger lagoon system.  Expansion of the summer (dry weather) storage capacity will be necessary.  
Due to technical limitations inherent to this treatment process, facultative lagoons are unable to 
consistently reduce the pollutant concentrations to levels within the capabilities of mechanical plants.  
One of the most significant problems is the presence of algae, particularly in the final lagoon cell.  A 
more exact decanting process, and filtered removal of algae, will allow for the operational life of the 
lagoon system to be extended while continuously improving effluent quality during wet weather 
months. 

Alternate No. 2 involves the construction and incorporation of a mechanical treatment facility within 
the process scheme.  The mechanical process is significantly more efficient than the facultative 
lagoons, producing effluent that is cleaner, sometimes by an order of magnitude.  The cleaner 
effluent expands the number of options for reclaiming land used for lagoon treatment, and the types 
of land uses that can be spray irrigated.  Discharge to the Willamette River during the wet weather 
months will be at pollutant concentrations significantly lower than the current lagoon effluent.  As a 
result, in theory the City will be able to discharge larger volumes of water and remain within the 
current permit standards. 

1.5 Treated Effluent Disposal/Spray Irrigation Alternatives 

Construction of a mechanical treatment facility would provide cleaner effluent with the potential for 
dry weather (June 1 through October 31) discharge to the Willamette River.  However, it is 
somewhat speculative whether or not DEQ will allow additional organic and thermal loads to the 
river during the dry weather period.  An application for a modified permit allowing summer 
discharge will likely require that the City provide a comparison of potential alternatives.  Ultimately 
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the burden will be on the City to show that summer discharge to the river is the most appropriate 
means of handling treated effluent balancing capital cost, long term operation and maintenance costs, 
and environmental impacts.  In preparing this report it has been assumed that other alternatives will 
be considered and advanced.  This will allow for a more rational discussion of the most appropriate 
solution as the treatment facility is expanded and improved.  

Three alternatives for spray irrigation of treated effluent were considered.  Alternate No. 1 assumes 
the development of a new irrigation facility dedicated for use by the City of Independence at a 
location approximately 3-miles northwest of the Independence WWTF.  This property (Riddle 
property) was previously identified by the City of Monmouth as an alternate site for their spray 
irrigation facilities. The property owner has indicated an interest in receiving the treated effluent.  
Treated effluent would be pumped directly from the Independence WWTF to the site. 

Alternate No. 2 assumes development of an irrigation disposal site within 1-mile of the WWTF, and 
would be dedicated to the exclusive use by the City of Independence.  No specific location has been 
identified and there is no guarantee that a suitable site will be located in this close proximity.  
However, this alternative provides a low-end estimate in the potential range of costs.  Both alternate 
Nos. 1 and 2 will require additional investigation, analysis, DEQ certification, and negotiation with 
the property owner(s) before they can be deemed viable solutions.   

Alternate No. 3 assumes the development of additional irrigation areas at the site of the City of 
Monmouth’s current irrigation facility.  Monmouth’s engineering consultant (Whitaker Engineering, 
Inc.) has completed preliminary analysis to confirm that the projected combined flows for Monmouth 
and Independence could be accommodated within the properties adjacent to the current site.  Initial 
agreement has been reached with the affected property owners and DEQ certification has been 
initiated. 

In addition to the cost associated with constructing the spray irrigation site improvements, under 
Alternate No. 3, Independence would need to construct a pump station and forcemain to convey 
treated effluent to the chlorine contact chamber at the Monmouth WWTF.  To convey the combined 
effluent flows from the Monmouth WWTF to the irrigation site would require structural, mechanical 
and electrical improvements at the chlorine contact chamber. 

1.6 Collection System Improvements 

The collection system improvements completed as part of the 1998 Sewerage System Improvements 
Project, have established a solid framework and foundation to handle current and projected collection 
needs.  Future development and build-out of properties within the UGB will require construction of 
new gravity sewers, pump stations and associated pressure forcemains.  Although these infrastructure 
improvements are the responsibility of the developing interests, it is in the long-term interest of the 
residents and rate payers, to expand the system in a rational manner that distributes the cost in a fair 
and equitable manner.  The estimated costs also reflect a level of service and quality consistent with 
recent pump stations and pipe construction. 

This master plan has identified preliminary alignments and locations for major facilities that will 
allow for extension of service to undeveloped areas. However, it should be noted that the specific 
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location and sizing of facilities is dependent on the timing and phasing of development and 
construction.  Additional engineering analysis and design may determine that changes or 
modification to the configuration and components is warranted.  In all cases, the City must balance 
the long-term benefits to the public with the immediate needs of the proposed developments. 

The estimated costs for collection system improvements are summarized for each basin in Section 6 
with detailed estimates provided in Appendix B.  It is also important to note that the improvements 
identified for extension to serve undeveloped areas do not need to be built until development is 
imminent.  Furthermore, the cost to construct the extension and expansions to serve undeveloped 
properties is not the responsibility of the larger population.  Rather, these should be borne by the 
developers and future residents who directly benefit. The costs developed in this plan can be applied 
and adjusted as part of a systems development charge (SDC) methodology that will allow the City to 
anticipate and begin collecting SDC’s in a manner that future development pays their fair share for 
the impacts to the larger sewerage system.   

Some of the improvements identified in this report represent logical extensions of current facilities.  
Others recognize that the expansion of properties beyond the current service area represents a 
significant change to the affected basin, and that a relocation of a pump station and/or interceptor 
sewer is warranted.   

1.7 Recommended Improvements 

1.7.1 Collection System 
A long term recommended approach and strategy for developing and expanding the City’s collection 
system is identified in this Master Plan.  As noted above, the recommended alignments and facilities 
are believed to represent an efficient and orderly approach to serving the long-term needs of the City.  
Associated cost estimates are developed to allow for the subsequent development of a systems 
development charge (SDC) methodology, and as an initial point of discussion and direction for future 
development projects.  The total estimated cost for all major component improvements identified is 
$4,668,221. 

1.7.2 Wastewater Treatment Facility 
Near-Term Improvements to the City’s WWTF have been identified and represent modifications to 
the existing treatment facility that will improve operational efficiency, and extend the design life of 
the current facilities.  Many of the improvements identified can be incorporated into a long-term 
strategy for wastewater management, including the treatment alternatives identified in this report.  
These should be reviewed and prioritized by City staff to develop timeline for implementation.  The 
most critical need identified by Public Works staff include: 

 Screening and grit removal to reduce the solids loading on the lagoons. 

 Telemetry and reporting hardware and software to allow for remote reporting, recording and 
archiving of operations. 

 Inspection and assessment of the effluent sewer and Willamette River Outfall. 

The total estimated cost for Near-Term Improvements is $728,726. 
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Long-term wastewater treatment appears to be most efficiently and cost effectively provided by a 
mechanical (SBR, oxidation ditch or activated sludge) treatment plant.  Although this approach 
represents a higher initial capital investment, it offers the City a long-term solution with a great deal 
of flexibility.  As growth surrounds the existing lagoons, residents may become increasingly 
intolerant of the visual presence and odors.  The higher quality effluent will also improve water 
quality of the Willamette River.  Although it is not a certainty and will require additional analysis 
and permit negotiations, the potential for summer time discharge to the Willamette River is a 
theoretical possibility that is not available for consideration with facultative lagoons.  The total 
estimated cost to develop and construct a mechanical treatment plant to serve the projected needs 
through the year 2025 is $4,212,864. 

1.7.3 Effluent Disposal 
Spray irrigation effluent disposal remains an option that can be incorporated into both treatment 
alternatives.  The estimated cost to participate in a joint Monmouth/Independence spray irrigation 
program appears to be approximately 10-25% higher than developing a facility dedicated to the City 
of Independence, and located in close proximity to the current WWTF.  However, identifying 
permitting and developing a new facility dedicated to use for the City of Independence will require a 
focused effort with no guarantee that a suitable location will be identified. 

The estimated capital costs associated with participating in an expanded joint irrigation facility with 
the City of Monmouth is $2,164,320.  On this basis it is recommended that the City continue 
discussions with the City of Monmouth to confirm the availability and timeline necessary to develop 
this capacity.  Spray irrigation or some other means of managing and disposing of excess dry weather 
effluent does not appear necessary until the City’s population reaches approximately 8,790 which is 
projected to occur in the year 2010 assuming a 3.5% growth rate. 
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2 INTRODUCTION 

2.1 Authorization 

In July 2004 the City of Independence selected David Evans and Associates, Inc. (DEA) to assist 
them with the preparation of this Sanitary Sewer Master Plan.  In August 2004, DEA entered into a 
formal contract with the City to complete the Sanitary Sewer Master Plan. 

2.2 Purpose and Scope 

This 2005 Wastewater Master Plan is developed with attention to the following goals: 

1. Accommodate Growth: Provide treatment and collection system capacity to 
accommodate growth through the year 2025 in an orderly, environmentally responsible 
and cost-effective manner. 

2. Meet Requirements of NPDES Permit: Comply with the stated and implicit 
requirements of the City’s discharge permit with DEQ, and wherever possible, anticipate 
the impacts of future modifications.  Provide 80-percent BOD5 and 65-percent TSS 
removal. Contain and treat all of the sewage flows resulting from a 5-year, 24-hour storm 
and storage of influent during the 5-year containment period.  Have the ability to upgrade 
the treatment process to remove nitrogen and other pollutants. 

3. Improve River Water Quality: Improve the quality of effluent discharged to the 
Willamette River including reducing BOD5, solids and other loads (mass discharge, 
lbs/day) to the River. 

4. Enhance Open Space Habitat: Provide recreational open space and habitat 
enhancement, where feasible and economical. 

5. Conserve Water: Provide the ability to irrigate with treated effluent in lieu of discharge 
to the Willamette River. 

6. Minimize Cost to Rate-Payers: Construct the most cost-effective facility that meets 
regulatory, environmental and resource protection requirements and goals.  Use the 
existing wastewater facility to the greatest extent possible.  Provide automated, operator-
friendly features applying appropriate, and where possible, “simple” technologies and 
equipment. 

7. Be A Good Neighbor: Provide facilities and improvements that are compatible with 
properties and uses adjacent to the wastewater treatment facilities and properties.  

8. Public Safety: Enhance public access yet ensure safety and security requirements.  
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2.3 Study Area 

The study area for this report encompasses all of the area contained within the Urban Growth 
Boundary (UGB). The study area includes two significant waterways.  The Willamette River 
establishes the eastern boundary of the study area, and Ash Creek flows through the center splitting 
into the North and South Forks at approximately the center of the City Limits and UGB.  The 
portions of the Willamette River and Ash Creek that are contained within the study area include 100-
year floodways and flood plains defined by FEMA.  Many of the existing and proposed sewerage 
facilities are located within or immediately adjacent to the floodway/flood plains. 

Figure 2.1 located on the following page shows the location of Independence with respect to the State 
of Oregon.  Figure 2.2 includes a map of the overall Study Area (UBG) and the existing service areas 
(City Limits). 

2.4 Planning Process 

Engineers met and spoke regularly with City staff and DEQ during the drafting, review and 
preparation of the final Master Plan.  Meetings with City staff focused on obtaining and verifying the 
most up-to-date information, assessing operator’s needs and preferences, and examining the existing 
facility.  The Final Sanitary Sewer Master Plan will be submitted for approval by City staff and the 
City Council.  Alternatives and cost estimates related to wastewater treatment and disposal were 
provided to the City of Monmouth for review and discussion. 

2.5 Existing Sanitary Sewer Planning Documents 

The following documents represent previous planning efforts for the City sanitary sewerage system 
and were reviewed in the preparation of this Master Plan: 

• “Sanitary Sewer Preliminary Design Report”, City of Independence, Oregon, 1996 
• “The City of Independence Sewerage Facilities Plan Update, Volume I and II – Report”, 

August 1994 
•  “Television Inspection Reports of the City of Independence”, Insituform Technologies, 

1996  
• “Smoke Testing Reports of the City of Independence”, Insituform Technologies, 1996  

In addition to these recent reports, C&G Engineering, Inc. prepared a 1977 Sewer System Evaluation 
Survey (SSES) for the Cities of Monmouth and Independence.  Westech Engineering prepared a 1983 
Sanitary Sewer System Infiltration/Inflow Report for the City.  Both the SSES and the 
Infiltration/Inflow report were provided for DEA’s review.  Although much of the information in 
these reports is outdated, some of it still describes condition of portions of the existing collection 
system, and provides some history for the City’s sewerage system.  
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3 CURRENT CONDITIONS 
The earliest portions of the Independence collection system were constructed in 1925.  In the early 
1950’s the Cities of Monmouth and Independence constructed a two-city primary treatment plant. 
The collection system for Independence was originally configured to direct all wastewater generated 
within the City’s service area to the primary treatment plant at the confluence of Ash Creek and the 
Willamette River.  This system was subject to flooding by the Willamette River and Ash Creek, and 
in the 1960’s became overloaded as a result of population growth.   
 
In 1963, the two cities constructed separate lagoon treatment facilities and improved a common 
effluent outfall to the Willamette River.  As part of the lagoon construction project, the original 
treatment plant was converted to a lift station (Riverview Pump Station) to pump the City’s 
wastewater west to the newly constructed lagoon treatment facility.   
 
In 1998 the City initiated system wide improvements to the collection and treatment facilities.  The 
modifications to the collection system resulted in a reconfiguration of the sewerage basins resulting 
in a more rational approach that improved hydraulic efficiency of the overall system, and lowered the 
hydraulic gradeline of critical sections.  Prior to the construction of these improvements the 
collection and treatment systems were overloaded during wet weather resulting in frequent 
overflows.  The improvements included: 
 

 Riverview Pump Station: Demolition of the original treatment facility (also original 
Riverview Pump Station) and replacement with a new submersible station and new 16-inch 
force main to the WWTF.  

 I/I Remediation - North Interceptor: Elimination of approximately 1,000 feet of the North 
Interceptor located within the floodplain. 

 I/I Remediation - Creek Interceptor: Elimination of the Creek Interceptor that ran parallel to 
Ash Creek and was located within the flood plain and below the 100-year flood elevation.  

 New Pump Stations and Force Mains: In addition to the replacement of the Riverview 
Pump Station, three additional new pump stations were built to allow for the reconfiguration 
of the collection system resulting in an increase in hydraulic capacity, and eliminating the 
need for the segments of the North and Creek interceptors located within the flood plain.  The 
three additional new pump stations include 9th Street, Albert Street, and Oak Street Pump 
Stations.  Associated forcemains were constructed to convey flow directly or indirectly to the 
WWTF. 

 I/I Remediation – Middle Interceptor: Replacement of approximately 1,500 feet of the 
Middle Interceptor with larger diameter pipe and a deeper pipe alignment.  All Middle 
Interceptor flows west of Ash Creek were redirected into the 9th Street Pump Station. 

 Telemetry:  Installation of full reporting telemetry at each of the new or replacement pump 
stations and at the Stryker Road, Maple Street, North, and 13th Street Pump Stations. 

 Headworks Improvements: Construction of a new influent vault and 12-inch Parshall flume 
at the WWTF to allow for the centralized measurement of wastewater influent.  Installation 
of influent measurement and recording equipment, and a composite sampler at the influent 
Parshall flume. 
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 Lagoon Transfer Structure: Construction of a new transfer structure and piping between 
Lagoon Cell Nos. 2 and 3 allowing for more efficient decanting of the partially treated 
effluent. 

 Disconnection of Roof Drains: Disconnection of roof drains and storm sewer catch basins 
identified during the 1995 smoke testing. 

 Sanitary Sewer Lateral: Replacement of sanitary sewer service laterals previously identified 
as leaking during smoke testing in 1995. 

The 1998 improvements dramatically reduced I/I and wet weather flows to the treatment facility, and 
eliminated overflows within the collection system.  The I/I reduction achieved by the 1998 
improvements is considered sufficient to allow the City to convey and treat the remaining wet 
weather sewage flows.  Since the 1998 project was completed, the City has further reduced I/I by 
implementing additional measures recommended in the 1996 Preliminary Design Report.  In addition 
to capital improvement projects the City has aggressively monitored new construction to ensure that 
new sewer and structures are water tight. 
 
The current sanitary sewerage system serving the City of Independence consists of a gravity and 
pumped collection system, and a lagoon based wastewater treatment facility (WWTF).  Treated 
effluent is measured, chlorinated then discharged to a 36-inch diameter outfall line which flows east 
approximately 3/4 of a mile before discharging into the Willamette River.  The outfall line is shared 
with the City of Monmouth. 
 
In general, the WWTF has performed adequately and operated within the permitted tolerances for 
effluent concentrations and mass loadings.  However, although the general pattern of performance for 
concentrations of BOD5 and TSS, and total mass loads has remained below the permitted tolerances, 
the general trend has been upward reflecting the increase in population.  Due to the buffering 
characteristic of a lagoon system, peak hydraulic and organic loadings will tend to even out, and to 
some extent mask a larger trend toward capacity.  It is important to recognize that flows and loads are 
increasing and anticipate that performance will continue to degrade.  It is likely that dramatic 
changes in performance will occur as design flows and loads, and technical limitations are 
approached.  Additional treatment capacity, and/or modifications to the current treatment process are 
necessary and should be anticipated in the immediate future.  A detailed analysis and discussion is 
provided in Chapters 4 and 5 of this master plan.   

3.1 Existing Sewage Collection System 

The existing collection system is broken into five major basins, labeled alphabetically A through E.  
Within the five basins wastewater flows primarily by gravity to one of five major pump stations that 
convey the wastewater to the treatment facility (WWTF) through force mains (pressurized sewers).  
The collection system pipe materials include vitrified clay, concrete and PVC.  Although all sewers 
constructed since the 1980’s are polyvinyl chloride (PVC), the older clay or concrete materials are 
“leaky” and contribute much of the City’s I/I. 
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3.1.1 Existing Collection System Configuration and Components 
In general the collection system was originally configured to flow by gravity toward the confluence 
of Ash Creek and the Willamette River.  This mimics the natural drainage ways through town and is 
a rational approach that on the surface appears to be efficient and environmentally appropriate.  
Although this approach is intended to be efficient in terms of energy consumption, it requires that a 
number of facilities be located adjacent to streams, within flood plains, and subject to high water and 
potential damage.  The net result has been that very large amounts of clean water were introduced to 
the waste treatment flow during flood events.  

In the 1960’s, the relocation of treatment facilities required that the cumulative flows delivered by 
gravity to the Riverview treatment facility, be redirected to a location approximately 4,700 feet west 
of this confluence of the influent sewers.  As a result the system required more pumping energy to 
convey influent to the WWTF.  

During the preparation of the 1998 Preliminary Design Report, the entire approach to collection and 
treatment was reviewed and evaluated in the context of what was the most appropriate, efficient and 
environmentally responsible approach to managing wastewater. As a result, major reconfiguration of 
the collection system was completed which eliminated several old interceptors vulnerable to 
flooding, increased the hydraulic capacity of key interceptors and pump stations, redirected some 
basins to follow a shorter path to the WWTF, and lowered the hydraulic grade line for key 
interceptors.  Figure 3.1 provides a summary of the existing collection system configuration. 

As part of the City’s 1998 Sanitary Sewer System Improvement Project, reconfigured collection 
system basins were established.  Sewage is conveyed within the basin by gravity sewers and small 
lift stations to a basin influent pump station.  Each influent pump station conveys the sewage through 
pressure pipes directly to the WWTF headworks facility.   
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3.1.2 Existing Sewer Basins 
The existing collection system is broken into five basins, labeled alphabetically A through E.  Each 
basin pump station then pumps the wastewater via pressure mains to the headworks of the WWTF.  
A detailed description for each basin is included in the following pages.  Figure 3.2 is a map 
provided at the end of this section (3.1.2) that shows the location of each basin within the existing 
sewer system. 

3.1.2.1 Basin 'A' 
Basin A is located in the northeast corner of the City and includes residential, commercial and 
industrial land uses.  Pipe materials are primarily concrete pipe with mortar joints, and vitrified clay.  
The south half of the basin is a portion of the City referred to as “Old Town” and is served by some 
of the oldest segments of the collection system.  Much of the Old Town collection system is in poor 
condition and known to contribute large amounts of I/I.  

The North Interceptor is the primary interceptor serving Basin A, and runs North to South in Hwy 51.  
The North Interceptor ranges in pipe diameter from 8 inches to 12 inches and discharges into the Oak 
Street Pump Station.  

The upper end of the basin begins at the intersection of Stryker Road then flows south to the Oak 
Street Pump Station.  There is one small pump station (North Main Pump Station) located at the far 
north end at the intersection of Main Street and Hanna Road.  During average storms this area 
experiences moderate to heavy I/I with the heaviest amounts contributed by the sub-basins in the 
vicinity of Riverview Drive on the east side of Main Street, and the “Old Town” area which is 
comprised of Walnut, Log Cabin, and Boat Landing streets.  The lowest segments of the line 
contained heavy root masses and were abandoned as part of the 1998 improvements. 

The North Main Pump Station has been identified for replacement and relocation as part of the Hwy 
51 Improvement project that is scheduled to begin construction February 2006. 

3.1.2.2 Basin 'B' 
Basin B consists of the southeast corner of the City including the downtown commercial area and 
numerous areas of residential development.  Although this is an older portion of town, a number of 
the main lines serving the older parts of Basin B were replaced with plastic pipe in the early 1980’s.  
Unfortunately, the associated service laterals were not replaced at the same time as the mainline.  
With the exception of some relatively small pockets, this area is built-out with paved street 
improvements that include curbs, storm sewers and catch basins. 

All of Basin B drains to the South Interceptor which runs along the east side of Main Street 
beginning at I Street and proceeding to the north before discharging to the Riverview Pump Station 
in the vicinity of Main and B Streets.  The basins that are tributary to this interceptor have been the 
subject of a great deal of I/I investigative work.  Smoke testing completed in August of 1996 
identified numerous connected catch basins and roof drains that were subsequently disconnected as 
part of the 1998 improvement project.  As part of that project, service laterals that were identified as 
faulty during the 1996 smoke testing were also replaced. 
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As part of the 1998 improvement project, a small submersible pump station was constructed at the 
north edge of the basin (Albert Street Pump Station).  The Albert Street Pump Station allowed for the 
elimination of the original Creek Interceptor that was located adjacent to Ash Creek and known to 
contribute significant amounts of inflow.  The Albert Street Pump Station serves approximately 8 
homes with additional reserve capacity.   

There are two additional, relatively small, sewage lift stations.  Maple Street Pump Station, which is 
located in a landscaped area adjacent to Maple Street, is a small package pump station which 
discharges to a 4-inch diameter force main conveying flows one block east to a manhole in the 
intersection of Maple and 4th Streets.  Flow from this discharge manhole is conveyed by gravity to 
the South Interceptor.   

The Briar Lift Station is small submersible station that serves approximately 50 homes that are part 
of the Freedom Estates development constructed in 2003.  This station lifts sewage and conveys it 
approximately 50 feet to the Briar Road before discharging to the gravity sewer system. 

In the 1996 Preliminary Design Report the South Interceptor was identified as very close to capacity. 
However, key bottlenecks in the gravity line were replaced with larger diameter pipes as part of the 
2002 Main Street Streetscape project and the upgraded interceptor now has sufficient hydraulic 
capacity to accommodate projected future flows. 

3.1.2.3 Basin 'C' 
Basin C, in the City’s southwest area, includes residential and commercial/retail land uses.  
Residential land within this basin is a mix of older neighborhoods and some of the newest 
developments in the City.  Mt. Fir Subdivision, which is located at the southeast corner of the basin, 
is one of the most recent developments.   

At full build-out the Mt. Fir property will extend far enough that an additional major pump station 
will be required.  The original Mt. Fir Pump Station was constructed in 1999 and has provisions for 
expansion to add a third submersible pump if future growth or annexation requires.  The station 
pumps flow generated in sub-basin C2, to a discharge manhole approximately 1,500 feet to the north.  
As part of the pump station improvements, the gravity sewer immediately downstream from the 
discharge manhole was replaced to increase hydraulic capacity.  

The southwest corner of Basin C is served by the 13th Street Pump Station, which is a small 
submersible pump station.  The 13th Street Pump Station is sufficiently sized to accommodate current 
flows from this relatively small sub-basin but has limited residual capacity and no provisions for 
expansion.  All flows from Basin C are directed to the 9th Street Pump Station, which pumps directly 
to the WWTF via a 10-inch diameter forcemain. 

3.1.2.4 Basin 'D' 
Basin D, in the City’s West Side, incorporates a wide range of land uses including residential, 
commercial retail, general commercial, and school/institutional.  The entire basin is served by gravity 
sewers including the West Interceptor which follows an alignment that is roughly in the geographic 
middle of the basin.  This interceptor flows from west to east in an alignment approximately parallel 
to Ash Creek and crossing under the creek from the south side to the north side approximately ¼ mile 



Independence Wastewater Master Plan Page 17 10/10/05 

west of the WWTF.  The West Interceptor discharges into the Lagoon Pump Station located at the 
southeast corner of the WWTF from which flows are pumped via a 10-inch force main to the influent 
vault and influent parshall flume at the north end of the WWTF. 

Much of the basin is concrete pipe with a mix of mortar and rubber gasket joints.  The Northgate 
residential subdivision at the northeast corner of Basin D is relatively new construction that included 
PVC pipe and rubber gasket joints, and pre-cast manholes.  This development is believed to be 
relatively “watertight”.  The older portions of the collection system, including the Wildfang 
Subdivision immediately south of Northgate, include construction and materials reported to be 
leaking and contributing significant quantities of I/I.  While completing field investigations in 
preparation for the 1998 Sewer System Improvements, relatively clear flows were noted in the far 
west segments of the West Interceptor during heavy rainfall events.  However, subsequent smoke 
testing did not identify specific faults in service laterals, storm water or roof drain connections. 

The current urban growth boundary includes approximately 47 acres of additional land at the 
northwest corner of the current basin limits.  This land is anticipated for future residential 
development.  Due to topographic limitations, expansion of sanitary sewer into this area will require 
construction of an additional pump station, as noted and described later in this report. 

3.1.2.5 Basin 'E' 
Basin E is north of the City’s sewage lagoons and includes the airport and airpark residential area. 
Land uses include residential, commercial, and industrial properties.  Most of the residential 
development in the basin is served by PVC pipe with rubber gasket joints.  The industrial properties 
could be redeveloped and characteristically have the potential for development with significantly 
higher water use and subsequent wastewater generation. 

The north end of the Airpark residential area is served by a small package (wetpit/drypit) pump 
station (Stryker Road Pump Station).  This station serves an estimated 78 residential lots and 
potentially 22.2 additional acres of industrial zoned land at the north end of Stryker Road.  The 
cumulative flows in the basin discharge to the Williams Street Pump Station, which is, located 
immediately northeast of the WWTF.  The Williams Street Pump Station is a wetpit/drypit 
configuration which pumps to the influent equalization vault at the north end of the WWTF via a 6-
inch forcemain.  The Williams Street Interceptor and pump station will require replacement with 
larger facilities to accommodate projected future flows.  As noted above, the development of 
industrial properties in this basin could dramatically impact the peak wastewater flows.  For this 
reason wherever possible new sewerage facilities should include consideration for expansion and 
phasing. 

The location and configuration of the Existing Sewer Basins are shown in Figure 3.2. 
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3.1.3 Existing Pump Stations and Interceptors 
Background information including capacities, configurations, size, depth and slopes of existing 
interceptors, pump stations and force mains was obtained from a variety of records made available by 
City staff.  While this information is believed to be representative of the current configuration, all 
key components should be confirmed as part of the preliminary design effort in support of any future 
improvements. 

Major interceptors within the service area consist of pipe sizes ranging from 10-inch to 21-inches in 
size.  The pump and lift stations range in size from 100 gallons per minute (gpm) to 2,250 gpm, with 
force main diameters ranging from 4-inches to 16-inches.  Table 3.1 summarizes the pump station 
and force main information.  The location of existing pump stations and interceptors are shown in 
Figure 3.3. 
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Table 3.1 Pump Station Inventory      
Pump Station No. of Horse Power Rated Type of Level Comm Force 

Name/Location/.Date Pumps Voltage, RPM Capacity Pumps Controls Type Main 

Riverview Pump Station 
Main St. and B St. 
Constructed 1998 

2 60 Hp, 460V, 3Ø 1770 rpm 
2,250 gpm @ 65' TDH (Riverview 

Only) 
2,100 gpm @ 69' TDH (with Oak St.) 

Flygt Model 
CP3300.090-644 HT 

Flygt Multitrode Auto Dialer 
1,162 lf 14" C905 

3,611 lf 16" C905 to 
WWTF Flume 

Oak Street Pump Station 
Oak St. and Main St. 

Constructed 1998 
2 20 Hp, 460V, 3Ø 1750 rpm 

1,070 gpm @ 45' TDH (Oak St. Only) 
740 gpm @ 59' TDH (w/ Riverview)  

Flygt Model 
CP3152.091-432 MT Flygt Multitrode Auto Dialer 

50 lf of 8" C900 
3,611 lf of 16" C905 

to WWTF Flume 

9th St. Pump Station 
Constructed 1998 

2 20 Hp, 460V, 3Ø 1750 rpm 900 gpm @ 65' TDH Flygt Model 
CP3152.091.432 MT Flygt Multitrode Auto Dialer 

2,160 lf of 10" C900 
and DIP to WWTF 

Flume 

Lagoon Pump Station 
Remodeled 1999 

2 
w/ capacity for 

3 

40 Hp, 460V, 3Ø  
1185 rpm 

1509 gpm @ 65' TDH Flygt Model 
CP3201.090-639MT Floats Auto Dialer 

1,493 LF of 10-inch 
C-900 PVC to 
WWTF Flume 

Williams St. Pump Station 
Constructed 1979 

At Lagoon Entrance 
2 15 Hp, 230V, 1Ø 

300 gpm @ 42' TDH 
(256 gpm measured) 

Cornell Posi-Prime 
4NMDH-VC-7.5 (SN 

16098 
Floats AutoDialer 680 Lf of 4"to 

WWTF Flume 

Albert St. Pump Station 
Albert St. and Log Cabin 

Constructed 1998 
2 5 Hp, 460V, 3Ø 1150 rpm 147 gpm @ 22.3' TDH Hydronix S4MVX, 8.5" 

Dia. Impeller Floats Auto Dialer  342 lf of 4" C900 

North Main Pump Station 
To be Replaced 2006 

OR 51 and Hanna Road 
2 5 Hp, 230V, 3Ø 1750 rpm 100 gpm @ 30' TDH 

Hydromatic 
Submersibles SH 

Series 
Floats Auto Dialer 1,550 lf of 4" 

13th Street Pump Station 
13th and E St. 

Modified 
2 3 Hp, 230V, 3Ø 192 gpm @ 26.4’ TDH Flygt NP 3085,P92, 410 

impeller Ultrasonic Auto Dialer 320 lf of 4” Cast 
Iron 

Maple St. Pump Station 
Maple Dr. and Maple Ct. 

Modified 1990 
2 2 Hp, 230V, 1150 rpm 250 gpm @ 15' TDH 

Hydromatic 
Submersible 7.54" 

Impeller 
Floats Auto Dialer 170 lf of 4" 

Mt. Fir Pump Station 
7th and Chestnut St. 
Constructed 1999 

2 w/ Cap. for 3 7.5 Hp, 230V, 3Ø 1750 rpm 
568 gpm @ 20' TDH (1 Pump) 
700 gpm @ 70' TDH (2 pumps) 

Flygt MP-3127 Ultrasonic  Auto Dialer 1,450 lf of 8" C900 

Stryker Rd. Pump Station 
Stryker Rd and Cessna Street 

 
2 3 Hp, 230V, 1750 rpm 155 gpm @ 20’ TDH Hydromatic Model 40 

MPV Floats Auto Dialer 312 lf of 4-inch 
C900 PVC 

Briar Rd Pump Station 
Briar and Alder St. 
Constructed 2002 

2 3 Hp, 230V, 1Ø 1750 rpm 200 gpm @ 22' TDH Flygt NP3085.092-462 Ultrasonic Auto Dialer 50 lf of 4” Ductile 
Iron 
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3.2 Wastewater Treatment Facility 

In the early 1950’s, treatment of the City’s sanitary sewage was provided by a primary clarifier 
constructed within the 100-year flood plain at the confluence of Ash Creek and the Willamette River.  
The original plant provided primary wastewater treatment for both Monmouth and Independence.   

In the 1960’s, in response to increasing population, more stringent treatment standards, and the 
plant’s location in the flood plain, the cities elected to separate their wastewater collection and 
treatment systems, and constructed separate lagoon treatment facilities.  Independence constructed 
what are now Cell Nos. 2 and 3 in the northwest corner of the current WWTF. 

In 1978, to provide additional lagoon volume to accommodate a higher population, the City lagoons 
were expanded by adding two more cells.  The cells constructed in 1978 are currently labeled Nos. 1 
and 4.  Chlorine disinfection was improved with construction of a 1-ton cylinder chlorine storage 
room, chlorinators, injectors, and an 8,400 gallon chlorine contact basin.   The City’s treated effluent 
then discharged to the 36-inch Independence-Monmouth effluent outfall that was constructed at the 
same time as the lagoon upgrade.  In 1998, the WWTF was upgraded to provide a centralized point 
of collection, influent flow measurement, and improve flow control to lagoons. Influent flow 
measurement allowed the plant to better address the I/I issue.  The flow control improvements gave 
operators more flexibility in operation, and eliminated problem areas. 

Today, the WWTF is virtually unchanged from 1998.  Treated effluent from the two cities continues 
to be discharged to the Willamette River during permitted wet weather months, via the common 36-
inch-diameter river outfall built during 1978. 

3.2.1 Description 
The Independence WWTF is a 4-cell, controlled discharge, facultative lagoon system with chlorine 
disinfection and discharge to the main stem of the Willamette River.   The sequential (1 through 4) 
flow maximizes detention time. 

Figure 3.4 Existing Lagoon Treatment Facility Site Plan and Schematic is a schematic and plan of 
the facility.  Table 3.2 provides a summary of current design parameters. 
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Table 3.2 Existing Treatment Facility Design Data 
HEADWORKS  
Flow Stabilization Vault 8.0 mgd   
Parshall Flume Size 12 inches   
Parshall Flume Range 0.23 - 7.4 mgd   
Flow Splitter Structure 8.0 mgd   
FACULTATIVE LAGOONS 
 Lagoon No. 1 Lagoon No. 2 Lagoon No. 3 Lagoon No. 4 
Minimum Water Elevation 167.5’ 173.5’ 167.5’ 162.0’ 
Maximum Water 
Elevation  

172.5’ 176.3’ 170.5’ 169.0’ 

Usable Storage Volume 
(acre - feet) 

70 40 25 95 

Surface Area at Average 
Depth (acre) 

14 14.2 8.3 14.6 

 
DISCHARGE PERIOD 
Summer Holding Period: June 1 through October 31  
Winter Discharge 
Period: 

November 1 through May 31  

DISINFECTION 
Type: Chlorine Gas Injection   
Capacity: 210 feet long, 3.0 mgd   
Detention Time: 1 hour including outfall   
Parshall Flume: 9 inch, 3.0 mgd   
OUTFALL DISCHARGE 
36-inch Shared Outfall with the City of Monmouth to the Willamette River  
Material: Concrete Pipe    
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3.2.2 Current NPDES Permit Requirements 
The City’s current NPDES permit is valid through April 30, 2009.  A copy of the permit is included 
as Appendix A of this report.  The permit allows discharge from an outfall to the Willamette River 
located at R.M. 95.5.  Table 3.3 NPDES Permit Requirements – Treatment Standards summarizes the 
Biological Oxygen Demand (BOD5), Total Suspended Solids (TSS) and bacterial limits set by the 
City’s permit.  Table 3.4 NPDES Permit Requirements – Monitoring Requirements summarizes the 
parameter, frequency, and method of monitoring set by the City’s permit. 

Table 3.3 NPDES PERMIT REQUIREMENTS – Treatment Standards 
 Avg. Effluent 

Concentration 
Mass Load Limits 

Parameter Monthly Weekly Month Avg. Weekly Avg. Daily Max. 
BOD 30 mg/l 45 mg/l 500 lb/day 750 lb/day 1,000 lb/day 
TSS 50 mg/l 80 mg/l 830 lb/day 1,200 lb day 1,700 lb/day 
Fecal 200 MPN pe 400 MPN pe    

      
E. Coli Bacteria shall not exceed 126 organisms per 100-ml monthly geometric mean.  No 
single sample shall exceed 406 organisms per 100mL. 
pH shall be in the range of 6.0 – 9.0 
BOD5 and TSS Removal efficiency shall not be less than 85% monthly average for BOD5 and 
65% monthly for TSS 
Total Residual Chlorine shall not exceed 1.0 mg/l daily maximum. 

 
Outfall Discharge Requirements 
Discharge from the outfall is permitted to the Willamette River during the time period from 
November 1 through May 31.  The allowable mixing zone for the outfall extends fifty (50) feet from 
the west bank of the river and extends from a point fifty (50) feet upstream from the outfall, to a 
point three hundred (300) feet downstream from the outfall.  The Zone of Immediate Dilution (ZID) 
shall be defined as that portion of the allowable mixing zone that is within thirty (30) feet of the point 
of discharge. 

Monitoring Requirements 
Under Schedule B of the permit the City must monitor and report influent flows and loads: 
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Table 3.4 NPDES PERMIT – Monitoring Requirements 
Parameter Minimum Frequency Type of Sample 

Total Daily Flow (MGD) Daily Measurement 
Flow Meter Calibration Annually Verification 
BOD5 Weekly Composite 
TSS Weekly Composite 
pH 3/Week Grab 
   
Treated effluent must be monitored and reported for the following: 
Total Daily Flow (MGD) Daily Measurement 
Flow Meter Calibration Annually Verification 
BOD5 Weekly Composite 

Parameter Minimum Frequency Type of Sample 
TSS Weekly Composite 
pH 3/Week Grab 
E. Coli Weekly Calculation 
Quantity of Chlorine Used Daily Measurement 
Chlorine Residual Daily Grab 
BOD5 & TSS Pounds Discharged  Weekly Calculation 
BOD5 & TSS Average % Removed Monthly Calculation 
Iron Annually Grab 
Mercury Annually Grab 
Dissolved Oxygen Monthly Grab 
Ammonia Monthly Grab 
Effluent Temperature Daily Max. 2/Week Grab 
Excess Thermal Load Weekly Calculation 

 
Iron and mercury monitoring shall occur annually in January.  Dissolved oxygen, ammonia and 
effluent temperature shall be monitored only when discharging.  Excess thermal loading shall be 
monitored from October 15 through May 15. 

3.2.3 Headworks 
All flow delivered to the WWTF is pumped through one of four force mains.  All solids conveyed to 
the plant pass through a pump station wetwell and pump impeller that inherently prevents solids 
larger than 3 inches in diameter from entering the influent wastestream.  For this reason the current 
treatment facility has minimal influent handling facilities consisting of measurement, sampling and 
flow control. 

The major components of the headworks consist of a concrete flow equalization vault, a 12-inch 
Parshall flume, and ultrasonic flow measurement device.  Instantaneous flow measurement is 
recorded on a circle chart recorder and total accumulated flow is recorded by a flow totalizer then 
logged daily by the operator.  The Parshall flume has a staff gage for manual measurement and 
calibration of the flow meter.  An influent composite sampler is adjacent to the Parshall flume in a 
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vandal proof pre-fabricated fiberglass structure.  The sampler measures the strength of the influent 
wastewater.  

All of the existing force mains discharge to the WWTF at the concrete flow equalization structure 
upstream of the Parshall flume.  Flows pass from the equalization structure via an 18-inch gravity 
pipe flowing into the Parshall flume.  After passing through the Parshall flume, the flow stream 
enters a flow splitter configured with slide gates to direct influent to either Lagoon No. 1 or 2. 

3.2.4 Sewage Treatment Lagoons 
The City lagoon treatment system is a “facultative” lagoon process, involving different 
microorganisms in the upper, middle and bottom layers.  The City ponds are considered “facultative” 
because they are relatively shallow and have an anaerobic (oxygen-deprived) zone at the bottom, an 
aerobic zone at the top, and an intermediate aerobic/anaerobic zone in between.  Each zone supports 
different types of microorganisms that convert the waste to cell matter and biochemical products.   

Although the organisms can only survive in their zone of origin, the three zones are symbiotic – work 
together – in removing the soluble BOD from the upper zones and, on the bottom, digesting the 
organic part of the sludge.  

Much of a lagoon’s oxygen budget is from photosynthesis of algae during the daylight hours.  At 
night, algae cells are consumed by bacteria, which in turn produce carbon dioxide.  The carbon 
dioxide is used for the following day’s production of new algae cells.  Although algae is important to 
a lagoon’s operation, at the effluent end, the small 1-8 micron cells are very difficult to remove and 
cause elevated levels of effluent solids and BOD. 

Lagoons have some advantages over “mechanical” treatment facilities.  Properly sized lagoons 
provide BOD removal at rates of 10 to 50 lbs/day per acre with an overall removal efficiency 
between 65 and 90 percent.  They also provide excellent settling of solids during all flow conditions.  
Lagoons, unlike mechanical plants, are resistant to upset from sudden inflow.  The lagoon’s capacity 
to store wastewater during the low-flow season helps operators stay within the permitted loading 
limits by reducing the effluent flow as required.   In areas where land is flat and inexpensive, lagoons 
are often the least costly means of wastewater treatment for small cities.  They are very easy to 
operate, and require only a Class I operator’s license. 

On the other hand, lagoons have some disadvantages.  They cannot reliably attain the secondary 
standards of 30 mg/l effluent BOD or 85 percent BOD removal as can activated sludge treatment 
plants. Algae is a principal problem, some times making it difficult to achieve effluent solids below 
30 mg/l during algae blooms.  Since more lagoon area is needed to increase storage and treatment 
capacity, space, competing uses, and land cost become issues as a community grows. 

Lagoon Operation – Wastewater typically flows sequentially through the lagoon cells, although the 
transfer pump and overflow pipes allow for different flow patterns if conditions dictate.    To operate 
the facility, the operator calculates influent and effluent flows, pollutant loads, and the chlorine feed 
rate.  Influent flows are measured at the headworks.  The magnitude of effluent flow is determined on 
the basis of BOD and solids removal requirements, and the need to store or discharge effluent.  The 
chlorine feed is a function of the effluent flow and quality, and bacteria sampling data. 
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If a lagoon is too shallow, the light and warmth in the water column can increase algae blooms.   The 
Transfer Pump and outlet structures are used to maintain sufficient depths in the lagoons to optimize 
effluent quality. 

Lagoon cell Nos. 1 and 2 serve as the primary cells with cell Nos. 3 and 4 providing secondary 
treatment.  As a result of the phased approach to constructing the lagoons, the bottom and the 
operational minimum water elevation of cell No. 1 is approximately 6-feet below that of cell No. 2.  
Although it appears to be possible to transfer partially treated wastewater directly from cell No. 1 to 
the final cell No. 4, historically, public works staff transferred much of the partially treated 
wastewater from lagoon No. 1 to No. 2 via a transfer pump that is located at the southwest corner of 
cell No. 1.  The transfer pump is a single pump and is not capable of transferring large volumes of 
waste in a short period of time.  Although staff must monitor and balance the levels of the two 
primary cells, the operational flexibility of the larger system is sufficient that the transfer pump has 
not been a major concern or bottleneck in the past. 

There are a number of gravity type transfer and overflow pipes connecting the cells, which allows for 
a wide range of operational configurations.  With the exception of the pipe connecting cell Nos. 3 
and 4, all transfer pipes connecting lagoon cells are configured with valves to allow for variable flow 
transfers and/or isolation.  As part of the 1998 improvement project a new transfer and flow control 
structure was built between cell Nos. 2 and 3.  The transfer structure includes an inlet configuration 
at cell No. 2 that utilizes flexible 18-inch diameter polyethylene pipe that can be adjusted in elevation 
to control the flow rate and decanting depth.  In addition to this transfer structure, staff gages were 
installed at all four lagoon cells to allow for the measurement and monitoring of lagoon depths.  

Wind causes wave action within the lagoons and requires riprap to be placed at the edges to reduce 
the potential for erosion.  Periodically additional riprap needs to be placed replacing eroded material.  
During the summer of 2004 the City Public Works crews installed approximately 2,320 tons of riprap 
around all four lagoons.  Greater quantities were placed at the southern edge of each cell to reduce 
the erosion potential caused by waves created by prevailing wind.   

3.2.5 Chlorine Disinfection System 
The WWTF’s chlorine system relies on one-ton chlorine cylinders, which are loaded and unloaded 
with the monorail and hoist in the Chlorine Bay.  For safety, chlorine is “pulled” from the cylinders 
by a vacuum created by the “chlorine injectors,” causing flow to stop in the event of a pipe failure.  
The injectors mix water with the chlorine to produce a strong chlorine solution that is mixed into the 
effluent flow through a perforated-pipe chlorine “diffuser” located in the flowstream.  An effluent 
valve downstream of the diffuser was the original chlorine-mixing device, although this valve is 
unused at this time. 

After the effluent is mixed with chlorine, it discharges to chlorine contact basin, where sufficient 
time is permitted for the chlorine to kill the bacteria prior to discharge and dilution in the effluent 
outfall.  A chlorine contact time of at least 60 minutes is required, but the actual time is considerably 
greater for most flow conditions. 

The amount of chlorine needed for an acceptable kill is affected by algae solids and BOD5, and by 
the state of the nitrogen in the discharge of Lagoon 4.  As new discharge permits are issued, DEQ 
may lower the allowable “residual” chlorine discharged by treatment plant, to reduce toxicity in the 
outfall zone. 
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3.2.6 Irrigation Set 
To eliminate some of the stored water during the dry weather storage season, plant operators deploy a 
reel-type spray irrigation set that sprays partially treated effluent over the surface of Lagoon Cell No. 
1.  Large setbacks from residential property lines are required by the health department for this type 
of spray irrigation, and operators have placed it along the lagoon margins.  Operators report that 
evaporation of the spray helps to reduce the stored volume. 

3.2.7 Willamette River Outfall 
The City’s disinfected effluent is discharged to the joint effluent outfall at the manhole just north of 
the chlorine contact basin.  Flow enters the manhole from the City’s 15-inch asbestos-cement 
discharge pipe and Monmouth’s 24-inch, 10,750-foot-long RCP outfall pipe.  Exiting the manhole is 
the 36-inch RCP Independence-Monmouth effluent outfall.  The 4,500-foot outfall proceeds north 
under Lagoon 1 then east along Williams Street to the bank of the Willamette River.  From the 
discharge manhole on the bank, a sloped, 24-inch, 50-foot-long outfall pipe extends to a spill pad at 
the bottom of the river. 

In 1995 the Cities of Independence and Monmouth completed at Mixing Zone Study for the 
Wastewater Treatment Facility Outfall.  The study was performed to determine if the residual 
chlorine discharges meet water quality requirements in the Willamette River.  The results of the 
study indicated that the chlorine residual was negligible at the outfall due to the transport time of the 
effluent between the WWTF and the Willamette River. 

It should be noted that the outfall location underneath Lagoon Nos. 1 and 4 limits construction 
options should the outfall require repair or replacement.  There is no indication that the outfall pipe 
underneath either lagoon was not soundly constructed.  However, the pipe is currently 27 years old 
and will eventually require maintenance or repair.  It is beyond the scope of this study to investigate 
the outfall pipe current condition.  As part of the proposed capital improvement program, it is 
recommended that the entire outfall pipe alignment be inspected using closed circuit TV inspection 
equipment.  In addition, it is recommended that the City consider relocating the discharge/outfall 
pipe when implementing the proposed wastewater treatment and disposal alternatives. 

3.2.8 Treatment Performance 
The performance of the existing WWTF was evaluated by reviewing plant flow and sampling data 
for the time period between 1996 and 2004.  Since the most recent data is usually the best, the past 
several years provide the best indication of the system’s performance.  Copies of the Daily 
Monitoring Reports (DMR’s) from April 2000 to May 2004 and the analysis of percent removal of 
BOD and TSS for that time period are included in Appendix E. 

3.2.8.1 Biochemical Oxygen Demand (BOD) Removal 
Table 3.5 BOD and Solids Removal, 2001-2004 summarizes the BOD and solids data and removal 
efficiencies for that period.  The efficiencies, computed from the incoming loads and the outgoing, 
"months-old" effluent, may be seen to be less than that required by the plant’s DEQ permit.  
However, DEQ realizes that low percent removal efficiencies may sometimes be the result of low 
incoming loads at the time discharge is occurring, and that the presence of algae masks the treatment 
performance. 
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Because of the algae’s active photosynthesis and respiration, BOD is not a good indicator of plant 
performance.  In other words, if the difficult task of removing algae from the effluent at the outlet of 
the lagoons could be accomplished the plant’s BOD and solids removal performance would be 
substantially greater.  Regardless, the DEQ permit requirements still apply. 

Biochemical Oxygen Demand (BOD) - This parameter combines the oxygen need of all oxygen-using 
pollutants into a single parameter.  The data indicates that in 2004 the lagoons removed an average of 
92 percent of the influent BOD, with a minimum efficiency of 87-percent.  An 85-percent minimum 
BOD removal is specified in the DEQ permit.    

However, the effluent BOD concentration levels have, in general, been well below the 30-mg/l limit.  
In the 2003-04 period, effluent BOD concentrations from 5 to 30 mg/l were recorded, with an 
average measurement of 10 mg/l. 

Table 3.5 BOD and Solids Removal, 2001 to 2004 

Month 
Percent 

BOD5 Removal 
(%) 

Percent  
TSS Removal 

(%) 
Month 

Percent 
BOD5 Removal 

(%) 

Percent  
TSS Removal 

(%) 
2004 2002 

January 88 84 January 90 76 
February 95 87 February 90 75 

March 96 94 March 66 19 
April 87 95 April 85 56 
May 94 98 May 96 89 

2003 December 69 50 
January 88 74 2001 
February 91 70 January 79 65 

March 89 60 February 91 53 
April 95 93 March 77 51 
May 97 93 April 85 72 

November 94 84 May 96 92 
December 89 59 November 90 93 

   December 89 72 
 
3.2.8.2 Total Suspended Solids (TSS) Removal 
Effluent Total Suspended Solids (TSS) – In 2003-04, effluent solids levels ranging from 4.0 to 25.7 
mg/l were recorded, with an average value of 14.7 mg/l.  Even the high range values are below the 
existing permit monthly average limitation of 50 mg/l.   The higher TSS values were recorded during 
a time of algae problems. 

The City’s NPDES permit has a requirement for 65-percent removal of TSS. It can be seen that the 
2004-draft permit’s monthly average limit of 50mg/l hasn’t been exceeded since 2001.  Data from 
recent years indicates that meeting the new TSS limits will not be an immediate problem. 

Water fowl have been known to congregate at the water lagoons.  If there are a large number of water 
fowl, summer algae blooms have been known to occur in water bodies.  Algae blooms contribute to 
the TSS of the effluent. 
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3.2.8.3 Bacteria Removal 
E. Coli Bacteria – E. Coli bacteria levels are typically below the 126/100-ml limitation.  
Occasionally, higher levels have been observed.  The origin of these bacterial excursions isn’t 
known, since the residual chlorine levels were maintained for each month, but lagoon performance 
was not likely the reason. 

3.2.8.4 Disinfection 
Total Chlorine Residual - Residual chlorine levels in the effluent are typically somewhat elevated, 
but below the existing, permitted maximum of 1.0 mg/l.  The 1.0-mg/l residual chlorine standard is 
high by present standards, but useful to the operator in achieving good bacterial kill when solids 
levels are elevated due to algae.  Future permits may limit the effluent residual chlorine level to 
“non-detect,” or virtually zero.  It is very likely that de-chlorination or UV will be required as part of 
the next NPDES permit renewal. 

3.2.8.5 Storage Capacity 
The ability to store wastewater for 7-months is a prime asset of lagoons, and a capability most 
wastewater plants don’t have.  The City lagoon area of 51 acres provides approximately 16.3 million 
gallons of storage per foot of depth.  During the 7-month no-discharge season when storage is 
needed, the City’s dry season flows of 0.42 mgd occupy about 88 million gallons of storage – or 
about 5.5 feet of overall lagoon depth.  As shown in Table 3.2 Existing Treatment Facility Design 
Data, Lagoons 1, 2, 3 and 4 have usable depths of 5, 3, 3 and 7 feet, respectively. 

Annually, about 4.5 feet of precipitation (75 million gallons) lands in the lagoons.  This does not 
seriously impact the sewage storage budget, because most precipitation occurs during the 5-month 
discharge season when flow in the river is high.   During the dry, no-discharge season, rainfall is low 
and evaporation is significant, both of which work to the system’s advantage. 

3.2.8.6 Solids Management 
Solids are settled from the wastewater to reside in the bottom of the lagoons.  Influent Lagoon No. 1 
receives most of the solids deposition, and the influent pipes and scour pads have been relocated in 
the past.  A lagoon depth survey conducted by Public Work’s staff within the last five years found 
sludge “islands” occurring in Lagoon No. 1 in the vicinity of influent discharge, and one other 
significant deposition in southwest corner of Lagoon No. 1.  Lagoon Nos. 2, 3 and 4 had much less 
deposition than Lagoon No. 1. 

When accumulated lagoon solids become excessive, contract removal of the sludge is needed if the 
lagoon is to be maintained and operated efficiently.  Since abandoning Lagoon No.1 is not desirable, 
contract removal of sludge will have to be conducted in the next 10 to 20 years.  Contract removal 
costs can be significant, and its main redeeming feature is that is conducted infrequently.   

Because the sludge remains hidden below the water surface, it is easy to forget the issues of solids 
management until operators begin to note sludge islands and sludge covered inlet pipes.   Wastewater 
sludge management – whether for a lagoon system or a mechanical treatment plant – represents a 
significant part of the system’s operation and maintenance cost over time. 
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3.3 Existing Wastewater Treatment Needs 

The existing wastewater treatment facility is capable of meeting the current needs of the city and 
appears to have sufficient remaining capacity to accommodate some additional growth.  However, 
many of the process components and the associated equipment are well into the expected design life.  
To improve efficiency and safety a number of improvements are warranted.  These are discussed in 
more detail in Section 5 of this report with associated cost estimates provided in Section 6. 

3.4 Infiltration and Inflow (I/I) Review 

I/I is an on-going concern for most communities in the Pacific Northwest.  The combination of high 
amounts of precipitation and relatively “tight soils”, produce conditions that direct significant 
amounts of groundwater and surface runoff into sanitary sewers.  Over time, the condition of 
mainlines, service laterals and manholes in any collection system will continue to deteriorate 
allowing more I/I into the system. 

The collection system for the City of Independence is relatively old and I/I has been reported and 
documented to be significant, particularly in older segments of the collection system.  System wide 
improvements and subsequent reductions were made toward reducing I/I as a result of the 1998 
Sewer System Improvement Project.  However, peak wet weather flows resulting from I/I remain in 
the order of magnitude of 10 times that of average dry weather flows. 

Typically, I/I consists of relatively clean water that would otherwise not require treatment.  However, 
once it is introduced to the sanitary sewer and mixes with domestic sewage the entire waste stream 
must be transported, treated and disinfected before discharging into a receiving stream or waterway.  
A large volume of I/I is undesirable for a number of reasons: 

 I/I is relatively clean water that must nevertheless be transported and treated representing 
unnecessary energy and chemical consumption. 

 In old poorly maintained collection systems, the magnitude of I/I is frequently of a magnitude 
of 5 to 10 times that associated with domestic sewage.  This requires that collection and 
treatment facilities be oversized with capacity that is unused much of the time. 

 Due to its relatively dilute strength, high levels of I/I will tend upset treatment processes for 
mechanical treatment facilities. 

 I/I is an indication that the gravity mainlines, service laterals and appurtenances are leaking.  
During dry weather this represents a potential source of exfiltration and groundwater 
contamination.   

 I/I uses hydraulic capacity of gravity sewers, pump stations and treatment facilities requiring 
frequent and expensive upsizing and replacement of key system components.  This capacity 
would otherwise be available to accommodate growth. 

 I/I will continue to become worse as sewerage system components age.  Eventually the 
magnitude of the flows will exceed the hydraulic capacity of the collection system resulting 
in overflows and spills. 
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 Unidentified inflow sources may include local streams and waterways.  Without specifically 
identifying the sources of inflow, communities continue to waste money building 
increasingly larger facilities without understanding that it will be virtually impossible to 
capture, transport and treat the peak flows. 

A great deal of I/I investigation and analysis was completed in preparation as part of the 1996 
Sanitary Sewer Preliminary Design Report.  The 1996 report contains general strategies as well as 
specific recommendations for addressing I/I.  The focus of the current Wastewater Master Plan is to 
identify elements of the citywide approach to management of wastewater and sewerage systems.  For 
efficiency, only key recommendations identified in the 1996 Preliminary Design Report are repeated.  
In general it should be noted that it is in the city’s best long-term financial and regulatory interests to 
continue to address I/I throughout the system in an organized and comprehensive manner.   

3.4.1 Previous Infiltration and Inflow Analysis 
The impact of I/I on the City’s collection system has been the subject of considerable investigation 
and a number of capital improvement projects.  In 1977 and 1983, studies were completed of the 
sanitary sewer system by C&G Engineering and Westech Engineering respectively.  The C&G study 
resulted in the expansion of the City’s wastewater treatment facility and some collection system 
modifications.  The Westech study was focused on I/I impacts and resulted in the replacement of 
some mainlines in Basin B.  However, the approach was not comprehensive and consequently little 
appreciable impact to overall I/I was realized.  In particular, overflows from manholes and pump 
station bypasses continued to occur during most rainfall events. 

In 1994, in response to a Stipulation and Final Order (SFO) from Oregon Department of 
Environmental Quality (DEQ), a Sanitary Sewerage Facilities Plan Update was prepared by ASCG, 
Inc.  This report focused on a system wide analysis to identify the most cost-effective approach to 
eliminating collection system overflows.  Review comments from DEQ staff identified additional 
information that they felt should be obtained and analyzed before final design was initiated.  The 
additional information focused primarily on identifying the specific locations of inflow sources 
within the collection system, as well as the magnitude of inflow contribution. Recommended 
improvements were also to be of a more specific nature than was provided for in the Facilities Plan 
Update.   

In response to DEQ’s evaluation and request for additional specificity, the City hired David Evans 
and Associates, Inc. (DEA) to complete a Sanitary Sewer Preliminary Design Report.  Work on the 
Preliminary Design Report began in 1994 and was completed in November 1996. The preparation 
and development of the Preliminary Design Report included a heavy emphasis on collecting field 
data during wet weather. 

All previous investigative work on the Independence sewerage system indicated that the 
contributions of a few inflow sources far exceeded those from infiltration sources.  Data analysis 
during the preparation of the 1996 report confirmed this assertion.  Specific inflow sources identified 
included catch basins and roof drains in the downtown area, as well as a number of private service 
laterals throughout town.  Infiltration appeared to be the result of widespread joint failures and 
similar collection system faults that would be expensive and difficult to correct. 
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In addition to the rise in influent levels attributed to inflow sources that collect surface runoff 
directly, it was noted that the influent measurements displayed a second more dramatic jump when 
the level of the Willamette River reached or exceeded the elevation of 141 feet.  Subsequent 
topographic survey and field reconnaissance work identified a number of inverts in the lower 
sections of the Creek Interceptor and North Interceptor, which were at or below this elevation. 

As a follow-up to the 1996 Preliminary Design Report, the City completed a $3.2 million Sewer 
System Improvement Project in 1998.  The improvement project eliminated known major inflow 
sources including hydraulic connections to high water regions adjacent to Ash Creek and the 
Willamette River, replaced approximately 100 service laterals, lowered the hydraulic grade line and 
expanded the hydraulic capacity of several interceptors and pump stations.  The project was 
successful at eliminating wet weather overflows and dramatically reducing overall peak system 
flows.  

Although the Sanitary Sewer System Improvement project was very successful, the improvements 
targeted major system wide approaches but did not eliminate or correct all known deficiencies in the 
collection system.  In addition to these improvements, the Preliminary Design Report identified an 
on-going maintenance and capital improvement program that will be required to address the system 
wide I/I concerns.  These recommendations will be incorporated into the Capital Improvement Plan 
for this Wastewater Master Plan. 

3.4.2 Infiltration and Inflow (I/I) Review 
For the reasons noted above, many communities recognize that is more cost effective and 
environmentally responsible to address I/I as part of their on-going operation and maintenance 
programs.  However, before undertaking such a program is important to understand the nature of I/I 
and to recognize the elements that must be present for a successful reduction program. 

Components of A Successful I/I Reduction Program  

Some basic rules of thumb learned from successful by correction programs are: 

1. Establish Baseline Flow Measurements: Measure wet weather I/I flows from the selected 
basins before repair work starts to establish a baseline and identify the areas contributing the 
highest amount of I/I.  Establishing a baseline flow analysis begins with keeping complete 
and concise daily pump run records for each pump station and daily precipitation records.  
The next step is to complete wet weather-nighttime flow mapping at key manholes in the 
area.  Flow mapping is perhaps the single most valuable tool in determining where specific 
I/I is occurring.  

2. Address inflow and Rain Induced Inflow (RII) First: Initial efforts should be directed at 
faults within the collection system, which are contributing significant amounts of I/I (usually 
inflow or RII sources).  However, it is important to recognize that not all of the major 
contributors will be located and corrected during the first step.  Some will not be discovered 
until initial repairs are made.  I/I is the result of the interaction of several factors that are 
difficult to control.  This includes the amount of precipitation, intensity of precipitation, 
groundwater conditions, levels of adjacent waterways, and the time interval between storms.  
Surcharging of sewers may prevent some I/I from entering the collection system until 
sufficient improvements have been made to remove the surcharge.  Currently there are no 
known surcharging sewers within the collection system. 
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3. Comprehensive Program: If large amounts of infiltration and collection system faults are 
present, corrective work must be completed in a comprehensive manner within the entire sub-
basin.  It is a waste of money to repair only the large cracks in the main line and ignore the 
smaller faults, and holes and service laterals.   Significant reductions in infiltration are only 
reliably achieved by eliminating all or nearly all of the infiltration contributing faults within a 
sewer basin or sub-basin.  A lesser repair tends to shift the entry point of I/I from one 
location to the next. 

4. Budget: Establish an on-going inspection and repair plan and budget including allowances 
for the identification and repair of faults not initially discovered.  The repair plan must 
include repairs to mainlines, manholes and service laterals if each contribute significant I/I.  
Recognize that without an ongoing I/I maintenance and repair program, I/I will only get 
worse.  Old main lines, manholes and service laterals will continue to deteriorate with time, 
creating new problems and making existing ones worse. 

5. Construction Inspection and Testing: A vigilant inspection and testing program for new 
construction must be established and enforced.  Requiring high quality construction 
materials, adequate trench preparation and backfill, and pressure testing of mainline pipes, 
service laterals, and manholes, will ensure that new construction does not make the City's I/I 
problems worse.  If properly constructed, modern construction materials for sanitary sewers 
can produce collection systems with extremely low initial levels of I/I. 

The City has had an ongoing proactive construction inspection and testing program for 
approximately 10 years.  Continuing this program will reduce the potential of high I/I flows. 

6.  Iterative Process: Successful I/I rehabilitation is an iterative process where the City should 
make the initial repairs then re-measure wet weather I/I.  Unless the I/I reductions are 
acceptable, the remaining sources should be located and repaired. This process should be 
repeated until acceptable I/I reductions are achieved.  Removing sources of inflow and RII 
usually produces the most cost-effective reduction in I/I.   

3.5 Existing Flow Conditions 

In analyzing and planning for sanitary sewer systems two general flow conditions must be 
considered: system wide flows, and flows within a basin.  System wide flows include the sewage 
from the entire collection system that is pumped by the influent pump stations into the headworks 
located at the WWTF.  The system wide flows are measured at the Influent Flow Meter where a 
circular chart recorder tracks the influent flows on a continuous basis.  The chart recorder shows the 
various influent pump stations starting and stopping their pumps, and the increase in pumping 
frequency as sewage flow fluctuates through the 24-hour day, and during and after storm events. 

Basin wide flows are measured at each influent pump station where the time of each pump on and 
pump off are recorded.  Each influent pump station collects the sewage from the basin via a network 
of gravity sewers and lift stations.  The sewage is collected at one of five major pump stations then 
pumped directly to the WWTF headworks.  Each basin has boundaries that have been established 
based on geographic and topographic constraints, or residential development. 
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System wide flows are used to size treatment facilities.  In addition, system wide flows aid in 
determining near term improvements to the existing WWTF improvements and identifying long term 
future WWTF improvements. 

Basin flows are used to size gravity interceptors, pump or lift stations, and gravity collection system 
pipes.  Basin flows aid in determining existing and future collection system deficiencies, and future 
collection system improvements. 

This Section describes both the existing system and basin flows for the sewage collection system. 

3.5.1 Historical and System Wide Flows 
Sewage flows are measured daily, in terms of million gallons per day (mgd).  In the dry season, the 
City’s average daily flow is typically between 0.4 and 0.8 mgd. 

Historic BOD, TSS, influent, and precipitation are summarized in Appendix E.  The table in the 
Appendix shows that shows that, in the dry season of August, 2004, there was no rain until the end of 
the month and the flow was approximately 0.46 mgd.  Then, on August 25, the first rain of the wet 
season occurred, with a total precipitation of 0.44 inches and flow to the plant increased by about 50 
percent, or 0.2 mgd. 

Because the magnitude of sewage flow is always changing, it is defined with respect to categories for 
the frequency of occurrence for the flow; e.g., average, maximum, and peak.  These categories, the 
“flow conditions,” are defined in the DEQ permit and design guidelines.   

3.5.1.1 Definitions for Wastewater Flows and Parameters 
There are a number of flow conditions that must be considered in the evaluation, planning and design 
of wastewater and sewerage systems.  The Oregon Department of Environmental Quality (DEQ) has 
established “Guidelines for Making Wet-Weather and Peak Flow Projection for Sewage Treatment in 
Western Oregon” which is a technical guideline document.  The guideline outlines specific wet-
weather and peak flow conditions and recommended procedures for developing these estimated or 
projected flow conditions.  The following paragraphs summarize the DEQ guidelines.  The 
calculations and graphs used to complete these flow estimates are included in Appendix C of this 
report. 

Average Dry Weather Flow (ADWF) 

Average Dry Weather Flow is defined as the average of daily flows over the 6-month dry-weather 
period, roughly May through October.  This is the flow-rate on which dry-weather mass loads are 
based for wastewater treatment facility design and evaluation.  It can also provide a check for low 
hydraulic flow conditions in collection system components.   

Average daily flows are measured and recorded daily in the Daily Monitoring Reports (DMR’s).  In 
preparing this report DMR’s for the years 1998 through 2004 were reviewed to identify an ADWF 
representative of the current conditions.  The City’s ADWF in 2004 was 0.46 mgd. 
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Peak Average Daily Flow (PADF5) 

Peak average daily flow is the peak daily flow resulting from a 5-year 24-hour storm.  DEQ 
guidelines recommend developing PADF5 from plant records and rainfall data.  The PADF5 is an 
important consideration when designing collection system pumps and the wastewater treatment 
facility.  For Independence the 5-year, 24-hour storm assumes 3.5 inches of precipitation and is 
estimated to be 4.1 mgd. 

Maximum Monthly Dry Weather Flow (MMDWF10) 

The Maximum Monthly Average Dry-Weather Flow with a 10-percent probability of occurrence is 
designated MMDWF10.  It is assumed to be the monthly average flow in the rainiest summer month 
of high groundwater.  West of the Oregon Cascades, the MMDWF typically occurs in May.  In 
Independence the MMDWF10 in 2004 was 0.68 mgd. 

Maximum Monthly Wet Weather Flow (MMWWF5) 

This can also be thought of as the amount of flow associated with rainfall amounts that exceed 4 out 
of 5 totals recorded in January.  This flow is used to estimate the highest monthly average attained 
during the winter period of high groundwater.  Although heavy storms can occur during the months 
of November and December, the ground is often relatively dry. West of the Cascades, high 
groundwater is usually not attained until January.  The City’s MMWWF5 in 2004 is estimated to be 
1.79 mgd. 

Wet Weather Peak Wet Hydraulic Flow (WWPIF5) 

PIF5 is the peak instantaneous or peak hourly flow associated with a 5-Year PDAF.  It can otherwise 
be described as the peak flow resulting from a 5-year storm during high groundwater periods.  DEQ 
guidelines recommend developing the PIF5  from plant records, or by estimation using observed 
diurnal peaking factors. PIF5 is an important consideration when designing key hydraulic components 
in the collection system and influent handling facilities at the wastewater treatment facility.  For 
Independence the 5-year, 24-hour storm assumes 3.5 inches of precipitation.   

The PIF5  combines domestic flows and infiltration and inflow (I/I).  Similar to many communities 
with older collection systems, I/I can raise wet weather flows dramatically above those associated 
with dry months.  Prior to the 1998 improvement project, portions of the gravity collection system 
were directly or indirectly connected hydraulically to the Ash Creek and the Willamette River flood 
plains and inflow was extreme during periods of high water.  As a result of the system modifications 
and improvements completed in 1998, the known inflow sources from flood plains have been 
eliminated and inflow has been reduced dramatically.   

A continuously recording “circle chart” has been in operation since 1998 and provides a 
measurement and record of the peak instantaneous flows delivered to the WWTF.  However, it is 
important to note that the influent flow received at the WWTF is discharged from one or multiple 
pump stations.  For this reason the peak flow measured at the Parshall flume is inherently limited by 
the hydraulic capacity of the pump stations pumping simultaneously.  It is also important to consider 
the impacts of the peak instantaneous flows immediately upstream from the key pump stations.  The 
magnitude of instantaneous flows within a basin or interceptor is more difficult to quantify since it 
requires estimation without the benefit of direct measurement and recording.  Obtaining daily pump 
run records for each pump station, completing periodic draw down tests to confirm the pumping 
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rates, and keeping daily precipitation records will aid in predicting the peak instantaneous flows 
upstream of the influent pump stations.  Flow mapping portions of each basin and immediately 
upstream of the influent pump stations provides a more accurate prediction of peak instantaneous 
flows, especially the influence of I/I and can be completed as part of an I/I investigation or facilities 
plan update. 

The City’s WWPIF5 (PIF5) at the lagoons is estimated to be 7.6 mgd 

Biochemical Oxygen Demand (BOD) and Total Suspended Solids (TSS) 

BOD is a measure of wastewater strength in terms of the quantity of oxygen required for biological 
oxidation of the organic matter contained in the wastewater.  The BOD loading imposed on a 
treatment facility influences both the type and degree of treatment that must be provided to produce 
the required effluent quality.  All references to BOD in this report are to five-day BOD at 20 degrees 
Celsius. 

TSS is a measure of the total quantity of suspended material present in the wastewater.  The quantity 
of TSS present influences the sizing of settling units, sludge handling, and disposal processes, as well 
as the effectiveness of disinfection.   

Per capita BOD and TSS rates were established by evaluating Daily Monitoring Report (DMR’s) for 
the years 1999 through 2004 with indicate an average per capita loading rate of 0.12 and 0.10 
lbs/day/person for BOD and TSS respectively.  This rate is in the middle of the expected range for 
similar municipalities and it is reasonable to apply this to the projected population growth when 
estimating future BOD loads to the WWTF.  Projected BOD loads on the primary lagoons (Nos.1 
and 2) will produce a future load of 1,772 lbs/day or 62.8 lbs/day/acre which is above the 50 
lbs/acre/day maximum loading rate assumed for primary lagoons in Oregon communities west of the 
Cascades.  Operational modifications will allow the use of cell No. 3 as additional primary lagoon 
surface area. The overall loading rate for the entire lagoon system will be 34.7 lbs/day, which is at 
the 35 lbs/day limit for total treatment surface area. 

3.5.1.2 Summary of System Wide Flows and Loads 
Based on the analysis of the existing Daily Monitoring Reports (DMR’s), DEQ Guidelines, and 
current and historic population records, existing system wide flow and loads were determined.  Table 
3.6 below, summarizes the current flow loads for the City's WWTF. 
 

Table 3.6 Summary of Current System Wide Flows/Loading 

 CURRENT (2004) 
FLOW TYPE 

Units Value Per Capita Rate 
Average Dry Weather Flow (ADWF) mgd 0.46 66 gpcpd 
Peak Daily Average Flows (PDAF5) mgd 4.10 588 gpcpd 
Max. Monthly Dry Weather Flow (MMDWF10) mgd 0.68 98 gpcpd 
Max. Monthly Wet Weather Flow (MMWWF5) mgd 1.79 257 gpcpd 
Wet Weather Peak Hydraulic Flow (WWPIF5) mgd 7.60 N.A. 
Total Suspended Solids (TSS) lbs/day 698 0.10 lb/d/pc 
Biochemical Oxygen Demand (BOD5) lbs/day 809 0.12 lb/d/pc 
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3.5.2 Existing Basin Flows 
Flow within each individual basin is estimated to assess the ability of the corresponding influent 
pump station and force main to meet the existing demands, and the effectiveness of I/I remediation 
within the basins.  The first step in estimating the basin flows is to identify the existing and proposed 
land use within the basin, and apply the appropriate flow and loading factors.   

3.5.2.1 Existing Land Use Conditions 
Land use within the City is diverse and includes the full spectrum of land use zoning including 
residential, commercial, industrial and public institutional.  Table 3.7 provides a summary of land 
uses within the current City Limits identifying both developed and undeveloped properties.  The total 
area within the City Limits is further broken down into areas tributary to each of the five main sewer 
basins.  Potential expansion areas within the UBG will be discussed in more detail in Section 4 of 
this report. 

The areas within each basin were measured directly from GIS information provided by the City of 
Independence and Polk County.  Figure 3.5 summarizes the existing land use within the current 
UGB. 
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Table 3.7 - Existing Land Use              
      

Land Use Type 
Basin  Influent 

Pump 
Station 

Sub 
Basins 

Total 
Area 

Total 
Developed 

Area 

Total Un-
Developed 

Area 

(RS)             
Single Family  
Residential 

(RM)              
Medium Density 

Residential 

(RH)             
High Density      
Residential 

(RSA)             
SF Airport 

(CH/CO/CR)       
Commercial 

(IH)              
Industrial Heavy 

(IL)               
Industrial Light 

(PS)     
Public 

Service

R/W and 
Other Non 

Developable 

   (AC) (AC) (AC) Dev. UnDev. Dev. UnDev. All Dev. UnDev. Dev. UnDev. Dev. UnDev. Dev. UnDev. Dev. UnDev. All Dev. N/A 

A Oak St. A 223.5 223.5 0.0 4.1 0.0 44.0 0.0 3.0 0.0 0.0 0.0 2.5 0.0 68.9 0.0 31.6 0.0 9.8 59.6 

                      

B Riverview B1 98.1 98.1 0.0 45.5 0.0 15.7 0.0 4.7 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 11.9 19.2 

  B2A 115.6 115.6 0.0 51.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 14.1 0.0 4.7 0.0 5.2 0.0 3.6 36.8 

  B2B 106.7 106.7 0.0 57.8 0.0 2.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0 3.0 0.0 1.7 0.0 3.3 37.1 

  Total 320.4 320.4 0 154.3 0.0 18.0 0.0 4.7 0.0 0.0 0.0 16.9 0.0 7.7 0.0 6.9 0.0 18.8 93.1 

                      

C 9th St. C1 206 169.1 36.9 33.7 12.6 37.5 2.4 26.5 11.1 0.0 0.0 30.7 5.6 8.5 5.2 0.0 0.0 10.5 21.7 

  C2 81.5 28.2 53.3 11.2 4.5 6.5 48.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 7.9 

  Total 287.5 197.3 90.2 44.9 17.1 44.0 51.2 26.5 11.1 0.0 0.0 30.7 5.6 8.5 5.2 0.0 0.0 13.1 29.6 

                      

D Lagoon D1 118.4 104.8 13.6 9.3 0.0 3.8 0.0 24.4 13.6 0.0 0.0 14.8 0.0 0.0 0.0 0.0 0.0 33.5 19.0 

  D2 136.7 108.7 28.0 0.0 0.0 76.1 28.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.6 

  Total 255.1 213.5 41.6 9.3 0.0 79.9 28.0 24.4 13.6 0.0 0.0 14.8 0.0 0.0 0.0 0.0 0.0 33.5 51.6 

                      

E Williams E 225.6 129.4 96.2 0.0 0.0 0.0 0.0 0.0 0.0 66.0 17.6 0.0 0.0 8.3 24.2 16.1 54.4 0.0 39.0 

                      

  Grand 
Total 1312.1 1084.1 228 212.6 17.1 185.9 79.2 58.6 24.7 66.0 17.6 64.9 5.6 93.4 29.4 54.6 54.4 75.2 272.9 
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3.5.2.2 Summary of Existing Basin Flows 
Densities for each land use designation were estimated as part of the basin flow analysis.  The 
estimated flows are based on land use, acreage, and existing per capita assumptions.  Although this is 
not a precise analysis, applying the underlying land use zoning for areas contained in the basins 
provides a rational approach that takes into account the typical flow and loadings associated with 
these types of developments.  Table 3.8 below summarizes the parameters used in estimating each 
basin flow.   

Table 3.8 Parameters for Existing Basin Flow Estimates  

Design Criteria Existing Criteria 
Number of Dwelling Units (DU) Per RS Acre 5 
Number of Dwelling Unit per RM Acre 6 
Number of Dwelling Unit per RH Acre 16 
Number of Dwelling Unit per RSA Acre 2.5 
Persons Per RS and RM Dwelling Unit 2.9 
Persons per RH Dwelling Unit 2.5 
Persons per RSA Dwelling Unit 2.0 
Commercial Flow (gpad) 1000 
Industrial Flow (gpapd) 1000 
Gallons per Capita per Day (gpcpd) 75 
Infiltration and Inflow (I/I)  (gpad) 1000 
Peaking Factor 3.0 

 

Based on the above parameters the existing flow and peak flow for each basin was estimated and 
summarized in Table 3.9 below.  A detailed table showing the land use type, acreage, and estimates 
is provided in Appendix F of this report. 

Table 3.9 Summary of Existing Basin Flows 

Basin Influent Pump 
Station 

Total Existing 
Flow 

Total Existing Peak 
Flow 

  (gpd) (mgd) (gpm) 
A Oak Street 397,379 0.75 517 
B Riverview 557,291 1.03 716 
C 9Th Street 422,249 0.87 606 
D Lagoon 415,883 0.82 570 
E Williams St. 178,550 0.28 192 
 Totals 1,971,352 3.75 2,601 
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3.5.3  Existing Collection System and Interceptor Capacities 
The existing flow estimates for each basin were compared with each existing interceptor and pump 
station capacity.  The interceptor capacity was determined from existing record information provided 
by the City.  Table 3.10 below summarizes the existing interceptor and pump station capacities. 

Table 3.10 Existing Interceptor and Pump Station Capacity 
Basin Influent Pump 

Station 
Interceptor 

Name 
Manhole 
Location 

Interceptor 
Capacity 

Existing 
Peak Flow 

Qp/ 
Qc 

Existing Pump 
Station Flow 

    (mgd) (mgd)  (mgd) (gpm) 
         
A Oak St. North N6 1.26 0.75 0.60 1.06 740 

B Riverview  Confluence M1 6.1 1.03 0.17 3.00 2080 
  Middle M2 0.72 0.35 0.49   
  South S4 2.08 0.68 0.33   

C 9th St. Confluence M14A 4.80 0.87 0.18 1.30 900 
  Monmouth M14B 2.64 0.76 0.29   
  8th Street M13-4 

1.06 0.11 0.10 
0.821 

1.002 

568 
700 

D Lagoon West W5 1.32 0.82 0.62 2.17 1509 

E Williams Airpark A2 0.56 0.28 0.50 0.36 246 
1 Mt. Fir Pump Station 1 pump running 
2 Mt. Fir Pump Station 2 pumps running (room for 3 pumps) 
 
Projected growth will require improvements and/or replacement of many of the key facilities and will 
be discussed in more detail in Chapter 4 of this master plan.  Alternatives for addressing projected 
capacity shortfalls will also be identified and developed in more detail as part of Chapters 4 and 5.   

Figure 3.6 includes the existing and projected flows and capacities of the pump station and 
interceptors.  The projected flow analysis is described in detail in Section 4 and is included in this 
figure for clarity. 
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4 FUTURE CONDITIONS 
When projecting flows within the sewerage system, it is important to complete this at two levels.  
First is the projection of total system wide flows and loads to the WWTF, and second is projecting 
flows to specific basins and components within the collection system.  This requires consideration of 
the historic and projected population growth, and the specific land uses allowed and anticipated for 
land within the city limits and Urban Growth Boundary (UGB).   

4.1 Population Growth and Land Use 

Table 4.1 summarizes the population history for the City between the years 1930 and 2004.  
Independence has experienced periods of rapid and relatively flat growth.  Growth from 1980 
through 1990 was relatively slow including years with almost no population increase.  This 
corresponded with the decline of timber industry and the discontinuation of several local industrial 
operations.  Shortly after the 1994 Facilities Plan Update, the City began to experience a dramatic 
increase in population growth including several residential developments.  Between 1995 and 2004, 
the total population increased by 2,295 persons which represented a population increase of 47-
percent.  Annualized this represents an average yearly population increase of 4.4-percent.   

On July 1, 2004 the population of Independence was certified as 7,170 persons by the Portland State 
University Population Research Center.  During the preparation of this wastewater master plan, City 
staff identified 3.5-percent as an appropriate growth rate for projecting future city wide population 
growth.  The projected citywide population will be used in conjunction with historic performance and 
standard industry design parameters to project flows and loads to the WWTF. 

4.1.1 Historic and Projected Population Growth 
 Table 4.1 Historic and Projected Population 

 Year Population Year Population 
 1930 1250 1985 4225 
 1935 1325 1990 4425 
 1940 1400 1995 4875 
 1945 1700 2000 6035 
 1950 2000 2003 6850 
 1955 2000 2004 7170 
 1960 2000 2005 7421 
 1965 2250 2010 8814 
 1970 2500 2015 10468 
 1975 3262 2020 12433 
 1980 4024 2025 14766 
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4.1.2 Future Land Use Conditions 
The potential change or continuation of land use outside of the existing City Limits and within the 
existing Urban Growth Boundary (UGB) has not been established at this time.  Establishing future 
zoning was determined primarily by extending or continuation of the existing land use within the 
UBG limits.   

The areas within each basin were measured directly from GIS information provided by the City of 
Independence and Polk County.  Table 4.2, summarizes the land use areas within the UBG.  Land use 
zoning designations for properties within the UGB are shown in Figure 4.1. 
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Table 4.2 - Land Use at Ultimate Buildout - Urban Growth Boundary 
     Land Use Type 

Basin  
Influent 
Pump 

Station 
Sub 

Basins 
Total 
Area 

Total 
Developed 

Area 

Total Un-
Developed 

Area 

(RS) 
Single Family  
Residential 

(RM) 
Medium Density 

Residential 

(RH) 
High Density 
Residential 

(RSA) 
SF Airport 

(CH/CO/CR) 
Commercial 

(IH) 
Industrial 

Heavy 

(IL) 
Industrial 

Light 

(PS) 
Public 

Service 

R/W and 
Other Non 

Developable 

   (AC) (AC) (AC) Dev. UnDev. Dev. UnDev. All Dev. UnDev. Dev. UnDev. Dev. UnDev. Dev. UnDev. Dev. UnD
ev. All Dev. N/A 

                      

A Oak 
Street A 238.6 223.5 15.1 4.1 0.0 44.0 0.0 3.0 0.0 0.0 0.0 2.5 0.0 68.9 0.0 31.6 15.1 9.8 59.6 

                      

B Riverview B1 98.1 98.1 0.0 45.5 0.0 15.7 0.0 4.7 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 11.9 19.2 

  B2A 115.6 115.6 0.0 51.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 14.1 0.0 4.7 0.0 5.2 0.0 3.6 36.8 

  B2B 62.3 62.3 0.0 14.2 0.0 2.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0 3.0 0.0 1.7 0.0 3.3 36.3 

  Total 276 276 0.0 110.7 0 18.0 0.0 4.7 0.0 0.0 0.0 16.9 0.0 7.7 0.0 6.9 0.0 18.8 92.3 

                      

C 9th 
Street C1 212.8 170.6 42.2 33.7 12.6 37.5 7.7 26.5 11.1 0.0 0.0 30.7 5.6 8.5 5.2 0.0 0.0 10.5 23.2 

  C2 287.2 125.6 161.6 106.2 11.2 6.5 150.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 10.3 

  Total 500 296.2 203.8 139.9 23.8 44.0 158.1 26.5 11.1 0.0 0.0 30.7 5.6 8.5 5.2 0.0 0.0 13.1 33.5 

                      

D Lagoon D1 118.4 104.8 13.6 9.3 0.0 3.8 0.0 24.4 13.6 0.0 0.0 14.8 0.0 0.0 0.0 0.0 0.0 33.5 19.0 

  D2 188.2 113.2 75.0 0.0 0.0 76.1 75.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.1 

  Total 306.6 218.0 88.6 9.3 0.0 79.9 75.0 24.4 13.6 0.0 0.0 14.8 0.0 0.0 0.0 0.0 0.0 33.5 56.1 

                      

E Williams 
Street E1 235.4 124.9 110.5 0.0 0.0 0.0 5.5 0.0 0.0 66.0 17.6 0.0 0.0 8.3 33.0 16.1 54.4 0.0 34.5 

                      

  Total 1516.6 1138.6 418 264.0 23.8 185.9 238.6 58.6 24.7 66.0 17.6 64.9 5.6 93.4 38.2 54.6 69.5 75.2 276.0 
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4.1.3 Projected System Wide Flows and Loading 
In projecting flows and loads delivered to the WWTF, the historic data related to these two design 
parameters were considered in combination with the projected population growth for the City as a 
whole.  By analyzing the existing flows and treatment plant loadings, per capita unit parameters for 
flows and loadings can be established and applied to the projected population growth.  Table 4.3 lists 
the parameters utilized for projecting flows and loads system-wide. 

An important underlying assumption used in these projections is that the population, commercial 
services, and industries, which currently live in and serve Independence, will increase proportionally 
and be of a similar nature in terms the their associated flows and waste strength.  If this is not true, 
and new industries or commercial enterprises with heavy flows and loads develop, these 
developments will need to be evaluated on a case by case basis to determine if pre-treatment or other 
methods are appropriate.  Table 4.3 lists the flows and pollutant load factors for system projections.   

Table 4.3 Flows and Pollutant Load Factors 
Per Capita Domestic Sewage 75gpcpd 
Infiltration Contribution from New Construction 1000gpd/acre 
Diurnal Peaking Factor 3.0 
Existing Inflow Correlation 1.8 mgd/inch of Precipitation 
Per Capita BOD Loading 0.12 lbs/day/capita 
Per Capita TSS Loading 0.10 lbs/day/capita 
Design Storm, 5-Year Recurrence 3.5 inches/day 
Average Daily Infiltration 0.10 mgd 

 
Based on the parameters listed in Table 4.3 and the population projections listed in Table 4.1 
projected flow and loading values were completed.  Table 4.4 summarizes the existing and projected 
value.  The DEQ methodology for predicting future peak flows, upon which the design facilities are 
based upon, is contained in Appendix C. 
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Table 4.4 Summary of Current and Projected System Wide Flows/Loading 
Flow Type Units 2004 

Value 
2025 
Value 

Influent Flow    
Average Dry Weather Flow (ADWF) mgd 0.46 1.04 
Peak Instantaneous Wet Weather Flow (WWPIF5) mgd 7.6 9.9 
    
Influent Load    
Total Suspended Solids (TSS) lb/day 698 1,478 
Biochemical Oxygen Demand (BOD5) lb/day 809 1,772 
Total Lagoon Loading Rate (Cells 1, 2, 3 & 4) lb BOD/acre/day 15.9 34.7 
Primary Lagoon Loading Rate (Cells 1 & 2) lb BOD/acre/day 28.7 62.8 

 

4.2 Projected Basin Flows 

4.2.1 Projected Basin Flows 
While historic projections are good for projecting growth on a City-wide basis, it is not feasible to 
assume that all of the currently undeveloped land within the City limits will be fully developed 
within the 20-year study period.  Population growth will likely be concentrated in specific basins and 
most of the areas scheduled for development will be only partially developed to their full density.  
However, when sizing new pump stations and interceptor sewers, it does not make sense to construct 
them to accommodate only the partial development within the study period.  Rather, these key 
facilities must be sized to accommodate the ultimate build-out through either full constructed 
capacity or phasing, even though full development may occur outside of the 20-year study period.  
For this reason, the flow projections for each future basin were completed using parameters listed in 
Table 4.5 below. 

Table 4.5 Parameters for Projected Ultimate Flows Within Basins 
 Description Design Criteria 
 Number of Dwelling Units (DU) Per RS Acre 6 
 Number of Dwelling Unit per RM Acre 6 
 Number of Dwelling Unit per RH Acre 20 
 Number of Dwelling Unit per RSA Acre 2.5 
 Persons Per RS and RM Dwelling Unit 2.9 
 Persons per RH Dwelling Unit 2.5 
 Persons per RSA Dwelling Unit 2.0 
 Commercial Flow (gpad) 1000 
 Industrial Flow (gpad) 1000 
 Gallons per Capita per Day (gpcpd) 75 
 Infiltration and Inflow (I/I)  (gpad) 1000 
 Peaking Factor 3.0 
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The land within each basin that is currently undeveloped has been summarized in Table 4.2.  Unit 
flow and development density design parameters summarized in Table 4.5 are applied to these 
undeveloped areas to estimate projected flow increases.  The increased flow is combined with 
existing flow estimates to produce the projected total flow for each basin at buildout.  This 
information is summarized in Table 4.6 below.  The configuration and limits of the proposed future 
basins are outlined in Figure 4.2.  A detailed table showing the land use type, acreage, and estimates 
is provided in Appendix F of this report. 

 
Table 4.6 Future Basin Flow Projections 

Basin Influent Pump 
Station 

Future Base 
Flow 

Future Peak Flow  

  (mgd) (mgd) (gpm) 
A Oak Street 0.428 0.80 556 
B Riverview 0.465 0.84 583 
C 9Th Street 1.06 2.19 1,520 
D Lagoon 0.658 1.36 944 
E Williams Street 0.396 0.72 500 
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4.3 Future Collection System Needs 

Based on the projected basin flows, existing facilities, and potential future developmental patterns for 
the collection system were identified.  Table 4.7 summarizes the projected peak flows and the 
capacities of the pump station and interceptors and was used to aid in determining the future 
collection system needs.  The following sections describe the future collection system needs in 
greater detail.  Detailed estimated budgetary costs and funding methods for these improvements are 
described and discussed in Sections 6 and 7.  The location of the future collection system needs are 
shown in Figure 4.3 at the end of this section. 

Table 4.7 Interceptor and Pump Station Capacity and Projected Basin Flows 

Basin  
Influent 
Pump 
Station 

Interceptor 
Name 

Manhole 
Location 

Interceptor 
Capacity 

Ultimate 
Buildout Peak 
Flow 

Interceptor 
Qp/Qc 

Existing Pump 
Station Flow 

    (mgd) (mgd)  (mgd) (gpm) 

A Oak St. North N6 1.26 0.80 0.63 1.06 740 
    N11 1.393 0.58  0.364 250 

B Riverview  Confluence M1 6.1 0.84 0.14 3.00 2080 
  Middle M2 0.72 0.35 0.39   
  South S4 2.08 0.49 0.27   

C 9th St. Confluence M14A 4.80 2.19 0.46 1.30 900 
  Monmouth M14B 2.64 1.22 0.46    
  8th Street M13-4 

1.06 0.97 .92 
0.821 

1.002 

568 
700 

D Lagoon West W5 1.32 1.36 1.03 2.17 1509 

E Williams Airpark A2 0.56 0.72 1.29 0.36 246 
1 Mt. Fir Pump Station 1 pump running 
2 Mt. Fir Pump Station 2 pumps running (room for 3 pumps) 
3 Sanitary Sewer Improvements: OR 51 Stryker Road to Polk Street 
4 New North Main Pump Station 
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4.3.1 Gravity Sewer and Interceptor Improvements 
Analysis of current sewer system capacities and future requirements requires consideration of 
existing development, potential redevelopment, and undeveloped properties.  Although 
redevelopment is likely for many parcels, it is also likely that redevelopment and new development 
will be of a similar nature and characteristics as the current land uses in terms of flows and loadings. 

4.3.1.1 Basin A/North Interceptor  
Approximately 15.1 acres of industrial land within Basin A is undeveloped.  At buildout, the peak 
flows entering this interceptor from the industrial properties north of Polk Street (manhole N11), are 
projected to be 0.58 mgd.  This exceeds the calculated hydraulic capacity of much of the existing 8-
inch interceptor (0.49 mgd).  To accommodate the projected flow increase, replacement of the 
existing 8-inch pipe with a larger diameter pipe from manhole N8 to N24, will be required.  In the 
summer of 2006, as part of the  Hwy OR 51: Stryker Road to Polk Street project, the City plans to 
replace the sanitary sewer  from MHN11 to MHN24, and North Main Pump station.  The 
replacement sewer will be sized to accommodate projected flows at ultimate buildout. The remaining 
segments of the North Interceptor, from MH N8 to N11, will need to be replaced as part of a future 
project. 

4.3.1.2 Basin B/South Interceptor 
Approximately 9.6 acres of residential land is available for new development within Basin B.  
Beyond this residential land, there is very little undeveloped property contained within the basins 
tributary to the South Interceptor.  Additionally, the known hydraulic bottlenecks identified in earlier 
studies have been eliminated.  No critical capital improvements have been identified as part of this 
master plan. 

4.3.1.3 Basin C/Middle Interceptor 
A large amount of land within Basin C is available for future development.  Much of this is 
residential property located in the south end of the basin which will impact several sections of the 
downstream mainline.  Improvements were made to the Middle Interceptor as part of the 1996 Sewer 
Improvement Project, and as part of the Mt. Fir Residential development. If development occurs as 
currently identified, sufficient hydraulic capacity is available in the Middle Interceptor. 

4.3.1.4 Basin D/West Interceptor 
Approximately 89 acres of land is available for new development within Basin D.  Records of pipe 
sizes and slopes are available for the lower 1600 feet of pipe in the vicinity of the lagoons.  However, 
upstream from MH W7 record drawings are not available to confirm the as-built geometry.  If 
constructed in compliance with industry standards, there appears to be sufficient capacity to 
accommodate current and future development.  However, this pipe is relatively old and the structural 
condition could not be confirmed.  Given the fact that this is a key interceptor serving Basin D and in 
close proximity to Ash Creek, and projected flows will reach the hydraulic capacity, replacement is 
recommended as part of the proposed capital improvement plan. 
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4.3.1.5 Basin E/Airport Interceptor 
A large amount of land within Basin E is available for future development.  The downstream 
segments of the interceptor are hydraulically inadequate to accommodate projected future 
development and will require replacement.  The current peak flows are estimated to be 0.46 mgd 
with the limiting hydraulic segment (MH A-2 to MH A-3) having a full flow capacity of 0.56 mgd.  
An estimated 3,510 feet of mainline, MH A-1 to MH A-8, will require replacement with larger and 
diameter pipe. 

4.3.2 Pump Station and Lift Station Improvements 
As a result of a focused capital improvement effort since 1998, most of pump stations within the 
collection system have been improved to accommodate the projected ultimate peak flows.  The 
exceptions are the Williams Street and 9th Street pump stations.  Williams Street is able to serve the 
current flows that are relatively small.  However, projected future development at build-out will 
exceed the current capacity.  An additional concern is that the station equipment is nearing the end of 
a reasonable design and service life and replacement of at least major equipment, will be required 
regardless of future development.  

The 9th Street pump station was constructed as part of the City’s 1998 Sewer Improvement project.  
The pump station’s wet well and appurtenances were sized to accommodate the peak flows at 
ultimate build-out for the basin.  However, due to the wide range between current flow demands and 
ultimate build-out, the pumps installed were sized to accommodate projected flows through 2018.  
This basin has the potential to experience dramatic flow increases and growth, and associated 
hydraulic impacts to the pump station should be monitored.  When peak flows begin to approach the 
firm pumping capacity (a single pump operating) at the 9th Street Pump Station, the pumps and motor 
controls should be upgraded.  The existing pumps for Oak Street and 9th Street are the same motor 
size and impeller configuration. When the 9th Street Pump Station pumps are replaced, the existing 
pumps can then be stored for use as back-up pumps for the Oak Street pump station.  

The Williams Street Pump Station was construction in 1979 and is nearing the end of its useful life.  
As development occurs within Basin E, the firm pumping capacity will not meet the peak flows.  
Prior to the firm pumping capacity being met, the City should replace this pump station.  The 
replacement will include lowering the pump station and constructing a wetwell, valve vault, 
appurtenances, and force main to the WWTP headworks.  

Other pump station improvements include: 

• Maple Street pump station and Briar Street pump station will be replaced with a gravity sewer 
and new pump station when development at the southern portion of the Mt. Fir subdivision is 
completed. 

• The North Main Pump station is nearing the end of its useful life and subsequently will be moved 
and replaced as part of the City’s OR 51 improvement project.  
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4.3.3 Collection System Infiltration and Inflow Improvements 
As described in detail in Section 3.4 the general approach required for a successful I/I reduction 
program consists of (1) Establishing a baseline of Flow Measurements, (2) Addressing inflow and 
RII first, (3) Conducting a comprehensive program, (4) Establishment of a repair budget, (5) 
Conducting construction inspection and testing, and (5) Establishing an iterative process that 
monitors success and failures and adjusts future projects accordingly.   

The City has taken several proactive steps toward implementing this approach since the city wide 
improvements project in 1998.  In addition to a number of capital improvement projects, the City has 
implemented a proactive inspection and testing program to monitor new construction within the City 
jurisdiction. In addition, the City has conducted smoke testing and television inspection, and has 
budgeted for the replacement of aging sewers.  It is recommended that this program continue and 
includes all items described in Section 3.4  

The City should also anticipate and budget for the replacement of the private sewer laterals as part of 
mainline is replacement projects.  One of the largest contributors of I/I flows is from service laterals.  
Comprehensive basin or sub-basin replacement including service laterals provides the most efficient 
and cost effective use of funds for reducing I/I.  
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5 WASTEWATER TREATMENT SYSTEM ALTERNATIVES 
This section describes the City’s wastewater treatment system alternatives.  The first step in 
identifying, developing and analyzing options for the City’s future wastewater management is to 
identify objectives.  These objectives are summarized in Section 5.1 below.  

Alternative No. 1 focuses on enhancing the lagoon treatment, with treated effluent discharged to the 
Willamette River and through spray irrigation.  Alternative No. 2 develops a mechanical treatment 
plant.  Near term improvements that are common to both the wastewater treatment alternatives have 
also been identified. These near term improvements are summarized in Section 5.2.  A comparison of 
the costs associated with near term improvements and treatment alternatives is provided in Section 6. 

During the preparation of this master plan, DEQ representatives were consulted to assist with 
identifying potential and likely future permit requirements.  DEQ traditionally does not provide 
formal review and comments for wastewater master plans.  As such, DEQ staff was not able to offer 
specific permit changes or anticipated additional requirements.  However, they did offer some 
comments on current permit requirements in the context of current permit interpretations for similar 
community sewerage systems. 

5.1 Objectives 

Wastewater treatment alternatives must be based on the system’s needs, but it is not sufficient to just 
select the least expensive alternative that will meet the permit requirements.  A number of other City 
objectives must be also met including: 

Accommodate growth – Provide capacity for growth over the next 20 years. 

Meet DEQ requirements – For lagoon based treatment this currently includes; meet 85% BOD 
removal and 65% TSS removal requirements.  Treat flows up to those resulting from a 5-year storm.  
Store effluent 5 months out of the year.  Have the ability to upgrade to remove nitrogen and/or other 
pollutants if required in the future. 

Build affordable improvements – Construct the most cost-effective system which does the job.  
This will likely utilize the existing wastewater facility (lagoons) to the greatest extent possible.   

Apply Appropriate Technology - Provide automated, operator-friendly, simple features that 
balance the use of new and innovative technologies without becoming an additional burden to the 
City staff. 

Improve Willamette River Water Quality – Discharge progressively fewer pounds per day of 
pollutants to the river. 

Enhance open space and wildlife habitat – Where possible and for little or no additional cost, 
provide open space, wildlife habitat and public access.  

Conserve water – Where economically feasible recycle treated wastewater effluent. 
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Conserve energy – Design facilities which minimize energy use for treatment processes including 
nitrification, denitrification, disinfection and pumping. 

Serve as a Good Neighbor – Provide facilities which are compatible with adjacent properties and 
uses, including the residential area west of Lagoon Nos. 3 and 4, and public use areas and open space 
along Ash Creek. 

Improve Public and Operator Safety – Protect facilities against unauthorized entry, water contact, 
and other illegal or unsafe activities by members of the public.  Enhance operator safety. 

5.2 Near Term Improvements - Common Features of Alternatives 

Each of the two treatment alternatives described in this master plan could be developed and 
constructed as part of a single large scale capital improvement project, or over time, in two or three 
phases.  The near-term improvements, necessary to optimize the existing plant, are common to both 
alternatives and should be built regardless of which alternative is selected.  

Section 3 identified the various needs of the existing treatment facility.  The following paragraphs 
summarize recommended Near Term Improvements.  The general configuration and relationship of 
these improvements are shown in Figure 5.1 Near Term Improvements, with cost estimates provided 
in Chapter 6.  

Influent Screen – A screen is needed to remove inert, non-digestible solids from the flow stream and 
minimize sludge accumulation in Lagoon Nos. 1 and 2.   

Grit Removal Unit – Grit removal is also needed to minimize solids accumulation in Lagoon No.1 
and improve operator health and safety.  Grit contains sand, glass, syringes, and other potentially 
dangerous items. 

Riprap Dikes – Approximately 1,500 feet of additional riprap is required to protect the lagoon banks 
and minimize algae matting. 

Lagoon Outflow/Algae Control System – Provide outlet improvements at Lagoon No. 4 to inhibit 
drawing algae into the effluent stream.  This will likely involve development and construction of a 
more efficient, flexible, and precise decanting system.  

Lagoon Irrigation Pump Set – Provide an additional pump, reel and irrigation set at the lagoons, as 
requested by the operators to supplement the existing lagoon irrigation set.  

Chlorine Safety Improvements – Provide the chlorine safety improvements including replacement of 
the existing system with a calcium hypochlorite, onsite chlorine, or ultraviolet disinfection system. 

Flow Paced Chlorine Addition – Replace one of the existing chlorinators with a flow-paced 
chlorinator which adjusts the chlorine dose as the effluent flow varies.    

Assess the Existing Effluent Line and Willamette River Outfall  – The entire alignment with 
particular focus on key components of the effluent sewer and outfall should be TV inspected to 
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assess the condition and remaining service life.  The dispersion and dilution of the existing combined 
outfall into the river should be modeled using an updated CORMIX computer model to assess 
whether or not an outfall diffuser and/or whether de-chlorination is desirable and necessary.  

Telemetry – Because the lagoons do not have a control building, the WWTF process information is 
stored and processed at the Public Works office.  City staff has stated that arrangements are being 
made to upgrade and house the telemetry system for the sanitary sewer system in a control room at 
the City Shops.  Remote monitoring and operation of the system will be improved by providing the 
following signals to the office: 

 All Pump Stations:  Pump On/Off (with the ability to record and archive daily pump 
run hours/flow without deleting records). 

 All Pump Stations:  High Level and Pump Fail Alarms 

 Influent Flow 

 Lagoon 1 Depth and Volume 

 Lagoon 2 Depth and Volume 

 Lagoon 3 Depth and Volume 

 Lagoon 4 Depth and Volume 

 Effluent Flow 

 Alarms – Chlorinator Fail 

Centralized Control System – A simple control system consisting of a plant computer should be 
provided to input the signals from the telemetry system.  Provide process control software, and a 
computer display of the above operating parameters. 

Good Neighbor – Make existing WWTF land available for publicly beneficial uses such as multiuse 
paths and wildlife habitat.  Improve the water quality in Lagoon Nos. 2 and 3 with headworks 
improvements.  Landscape the west embankments of Lagoon Nos. 2 and 3 to improve the view from 
adjacent neighborhoods.  Provide literature to promote public understanding of the facility. 

Effluent Irrigation Plan Assessment – Complete an assessment of available land suitable for spray 
irrigation, and in close proximity (1-mile), to the WWTF.  The assessment will help to determine the 
feasibility of developing an independent spray irrigation facility. 

Lagoon Solids Management Plan – Develop a solids management plan to identify the magnitude of 
solids accumulation, alternate means of removal and disposal, and estimated costs. 
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5.3 Wastewater Treatment and Disposal Alternatives 

The two principal treatment alternatives are  

(1) Enhanced lagoon treatment 

(2) Mechanical treatment plant 

Two alternatives considered for disposal of treated effluent are:  

(1) River discharge 

(2) Spray irrigation 

Alternative No. 1 will enhance lagoon treatment, with continued discharge of effluent to the 
Willamette River during wet weather months.  Under Alternative No. 2 a mechanical treatment plant 
will be developed which will significantly reduce pollutant load to the river during wet weather 
months.  Although not allowed under the current permit, the City could request a permit modification 
to allow for discharge of the higher quality effluent during the summer months.  However, it should 
be noted that such a permit modification is not guaranteed.  During dry weather months, land applied 
spray irrigation could be used to dispose of treated and disinfected effluent under either treatment 
alternative. 

The treatment alternatives are different in their overall approach to long-term management of the 
city’s wastewater.  However, the purpose of this planning exercise is not to establish one single 
approach that is exclusive.  In actual application, a hybrid of both treatment alternatives could be 
developed.  Under Alternative No. 1, enhancing lagoon treatment may require additional mechanical 
equipment.  Under Alternative No. 2, the activated sludge plant could be designed to take advantage 
of the storage capacity inherent in the existing lagoons.   

The following sections will identify distinct technical and financial considerations associated with 
the alternatives allowing for on-going consideration and evaluation.  The final recommendations 
provided herein represent the conclusions deemed most appropriate by the engineering consultant 
team at the time the Master Plan was completed.  Many components are complementary, address 
specific technical issues, and should not necessarily be considered mutually exclusive.  Periodic 
evaluation, review, and adjustments should be made to the analysis and recommendations to address 
the actual future conditions. 

Summer storage volumes are anticipated to approach the current storage capacity within the next 20 
years.  Based on treatment facility records between 1999 and 2003, the City has sufficient capacity to 
store the current ADWF from June 1st through October 31st.  During the 1999 through 2003 time 
period, volume remaining at the end of the summer holding period (October 31) has ranged between 
10 and 26 mg, with an average of 19 mg.  Assuming that the remaining volume will be used to serve 
future growth at an estimated rate of 75 gpcd, in an average year the lagoons can provide storage for 
an additional 1,650 persons.  It is clear that additional storage, summer discharge to the Willamette 
River outfall, or land applied spray irrigation will be required to serve the summer month needs of 
projected growth through the design period. 
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The City of Monmouth has developed and implemented a summer month spray irrigation program to 
accommodate summer flows exceeding the storage capacity of their lagoons.  The option of creating 
a joint spray irrigation/effluent disposal program was considered in a feasibility study (September 
2004, Monmouth/Independence Joint Effluent Reclamation Project) prepared by Whitaker 
Engineering, Inc. (Appendix G for the Draft feasibility study).  To accommodate the additional flows 
from Independence will require that the existing Monmouth irrigation pump station and disposal site 
be expanded.  Under this option, it will also be necessary to construct a new pump station and force 
main to convey treated effluent from Lagoon No. 4 to the Monmouth wastewater treatment facility.  
If this alternative is pursued, the City of Monmouth has also indicated that they will seek at least 
partial reimbursement for the pro-rated portion of the existing spray irrigation system.  Capital costs 
for spray irrigation disposal alternatives will be provided in Chapter 6 of this master plan. 

5.3.1 Alternative No. 1 - Enhance Lagoons / River Discharge / Effluent 
Irrigation 

Alternative No. 1 is developed to analyze improving the existing lagoons, continuing use of the river 
outfall, and developing an effluent irrigation system.  This alternative will: 

 Improve the existing lagoon treatment system by removing influent solids at an upgraded 
headworks, deepening and lining cell Nos. 1, 2 and 3, removing algae from the final lagoon 
effluent, improving the disinfection system, and providing new supervisory monitoring and 
control. 

 Continue the use of the existing river outfall during permitted wet weather months. 

 Develop effluent irrigation capability by (1) identifying, permitting and developing nearby 
lands which can receive effluent irrigation, and/or (2) working with Monmouth to develop a 
two-city effluent irrigation system and management plan.  

Description – Refer to the schematic and site plan on Figure 5.2 Treatment Improvements – 
Alternative 1.  

Improvements - The Headworks and control system will be upgraded as noted in Figure 5.1 Near 
Term Treatment Improvements.  Lagoons 1, 2 and 3 will be deepened and lined to provide added 
storage volume as effluent-irrigated lands are developed.  A dissolved-air flotation unit, backwashing 
media filter and covered sand drying beds will be constructed for algae removal.  The disinfection 
system will be upgraded to hypochlorite (tablets) or onsite-generated chlorine.  An Effluent Pump 
Station with pumps and self-cleaning strainers will discharge through local force mains to locally 
irrigated lands, or through a regional main to Monmouth.  At the Monmouth WWTF, the Irrigation 
Pump Station will be upgraded, and the existing force main will be used to send effluent to irrigated 
forest, pasture and crop lands south of Independence.  

Process – Refer to the schematic in Figure 5.2 Treatment Improvements – Alternative 1.  Raw 
sewage will be discharged to the headworks flow meter, influent screen and grit basin.  The screened, 
de-gritted influent will then flow to influent lagoon Nos. 1 or 2, then sequentially through 3 and 4.  
Algae will be removed at the lagoon No. 4 outlet with a dissolved air flotation unit and a 
backwashing media filter.  Algae solids will be pumped to a drying/composting area.  Filtered 
effluent will then proceed to chlorine disinfection, effluent pumping, and river discharge.   
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The river outfall, during the 7-month discharge season, will continue to discharge effluent volumes in 
excess of irrigation volumes.  

Advantages – The advantages of Alternative 1 are: 

• Mechanical Treatment Plant Not Needed - Irrigating with effluent requires less treatment 
than does discharging to the river.  This alternative will require effluent irrigation equipment 
and additional land, but will not require an activated sludge treatment plant and future 
upgrades to meet stricter river discharge requirements.   Alternative No. 1 is the less complex 
of the two alternatives. 

• Water Reuse - Instead of discharging the City’s effluent to the Willamette and Columbia 
rivers, the City’s effluent will be applied locally, to recharge aquifers, grow crops and reduce 
the demand for groundwater to irrigate.   

• Effluent Storage - Deepening Lagoon Nos. 2 and 3 will extend the storage capacity of the 
system.  As effluent force mains are extended to more effluent-irrigated lands, less storage 
will be required.   

• Willamette and Columbia River Water Quality - As more river-discharging lagoon systems 
implement irrigation programs, the river will become cleaner.  In this way, effluent irrigation 
is environmentally and socially responsible.  

• There’s Time to Consider It – The City is not currently under pressure to implement the 
effluent irrigating, and there will be adequate lagoon volume to store City flows for at least 
the next 5-years.  However, since years of lead time are needed to qualify, equip, plant and 
grow irrigated lands, this master plan is an excellent time to begin planning and evaluation. 

Drawbacks – The effluent irrigation features of Alternative 1 have some significant disadvantages: 

• Low Capitol Costs to Use the Outfall – The river outfall is fully paid for and is believed to 
have years of life remaining if it is inspected and rehabilitated as described in this report.  
Until irrigated lands come online, lagoon effluent must continue to be discharged to the river.  
Near term lagoon enhancements (algae removal, disinfection, etc.) will reduce BOD and TSS 
loads to the river, achieving one of the main benefits of irrigation during the allowable river 
discharge period (November 1 – May 31). 

• Irrigation Land Requirements – The scale of the land requirements can be estimated by 
reviewing Whitaker Engineering’s draft 2004 Monmouth/Independence Joint Effluent 
Reclamation Project Feasibility Study and other documents related to the effluent 
reclamation project implemented by similarly-sized City of Monmouth.   The report 
estimates that Independence will need approximately 300 acres of developed irrigation land, 
complete with a City-Owner contract, force main to the site, irrigation equipment, and forest, 
or grass crop in place.  
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• Finding Irrigation Land – Monmouth, in implementing the city’s effluent irrigation program, 
was able to find and DEQ-certify land after a process which included negotiating with large 
landowners, public information, and considerable effort.  However, finding cost-effective 
land adjacent to the existing Independence facility is not assured, and requires time, legal 
preparation, public input, and engineering analysis. 

• Compensating the Property Owner – The landowner must be assured that irrigating with 
effluent is a financially solvent enterprise.  Typically, the City must pay for the right to 
dispose of its effluent on the landowner’s land and this represents an on-going operational 
expense. 

• Complexity of Effluent Irrigation – Although the complexity of an activated sludge plant will 
be avoided, it may be similarly difficult to balance the needs of the two City plants to 
discharge against those of the landowner’s crop 

• Cost Savings of Effluent Irrigation – Cost estimates and comparisons provided in Chapter 6 
highlight the economic tradeoffs between the enhanced lagoon and treatment plant 
alternatives.  The spray irrigation effluent disposal to the Monmouth facility alternative will 
have additional costs for effluent pumping, straining, force main to Monmouth, irrigation 
pump station in Monmouth, spray irrigation equipment, reimbursement to Monmouth for 
initial capital investment, and for use of the disposal lands.  These costs would partially offset 
by the savings of not providing treatment for continued discharge to the river. 

It should be noted that aerators are not recommended as part of the mechanical equipment required to 
enhance the operational efficiency of the existing WWTF.  Installation of aerators would require 
retrofitting the existing cells of the lagoon which likely include dredging and lining.  Furthermore, 
the visual, noise, and potential odor impacts of aerators make them unsuitable or at least aesthetically 
undesirable in close proximity to residences or businesses.  The items listed in Alternative No. 1 
above are more cost effective and a better long term approach for enhancing the existing WWTF. 
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5.3.2 Alternative No. 2 Activated Sludge Treatment / River Discharge   
Alternative No. 2 improves the existing treatment facility, supplementing the lagoon treatment 
system with a mechanical treatment plant, and continuing to use the river outfall.  Alternative No. 2 
will: 

 Improve the existing lagoon treatment system by removing influent solids at an upgraded 
headworks, place additional riprap on the dikes of cell Nos. 1, 2 and 3, provide an mechanical 
treatment plant, improve the disinfection system, and provide a new supervisory monitoring 
and control system. 

 Develop the ability to discharge higher volumes of effluent and discharge less frequently by 
reducing the pollutant concentration levels in the effluent, and controlling the plant discharge 
to vary in response to Willamette River flows. 

 Continue use of the existing river outfall while the City develops effluent irrigation 
capabilities. 

Description – Refer to the schematic and site plan on Figure 5.3 Treatment Improvements – 
Alternative 2.  

Improvements - The Headworks and control system will be upgraded as shown in Figure 5.1 Near 
Term Treatment Improvements.  Lagoon Nos. 1, 2 and 3 will be riprapped to maintain the banks.  In 
the southeast corner of the plant, an activated sludge plant – basin/clarifier, sequencing batch reactor, 
or oxidation ditch/clarifier will be constructed.  The plant will be designed to allow future upgrades 
to provide nitrogen removal and tertiary filtration if required by stricter permit requirements. The 
disinfection system will be upgraded to hypochlorite (tablets), onsite-generated chlorine, or 
ultraviolet disinfection.   If chlorine disinfection is provided, a dechlorination facility will be 
constructed downstream of the chlorine contact basins. 

Process – Refer to the Schematic shown in Figure 5.3 Treatment Improvements – Alternative 2.  
Raw sewage will be discharged to the headworks flow meter, influent screen and grit basin.  The 
screened, de-gritted influent will then discharge to the north end of Lagoon No. 1, which will serve 
as a flow equalization basin.  The plant will receive most flow directly from the headworks during 
dry weather.  During wet weather, some influent sewage will proceed directly to the plant, and the 
balance will discharge to Lagoon No.1.  The plant will also intake “equalized” effluent from the 
south end of Lagoon No. 1.  Secondary effluent from the plant will then proceed to chlorine or UV 
disinfection, dechlorination if required, and finally to river discharge.  

For economy, local irrigated lands will be used to the greatest extent possible.  If necessary and 
economically viable, lands south of Monmouth will be developed through a Monmouth-
Independence joint effluent irrigation system.  The river outfall, during the 7-month discharge 
season, will continue to discharge effluent volumes in excess of irrigation volumes.  

Advantages – The advantages of treatment plant Alternative No. 2 are: 

• Irrigation System May Not be Required - Irrigating with effluent, and all of the attendant 
responsibilities described above, will be minimized if a dry weather discharge is allowed 
under a modified permit. 
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• Low Capitol Costs to Use the Outfall – The river outfall is fully paid for and likely has years 
of life left if it is regularly inspected and maintained. 

• Water Reuse – Some of the City’s effluent can still be applied locally if irrigable lands are 
identified and developed.   

• Willamette and Columbia River Water Quality - As more river-discharging lagoon systems 
are upgraded to activated sludge treatment facilities, the river will become cleaner.   

• Reduced Pollutant Loads to the River - If the City builds a mechanical treatment plant, BOD 
and TSS levels and loads will drop dramatically.  The plant can also be upgraded in the future 
to provide tertiary treatment and other forms of reuse. Constructing a system to improve 
treatment efficiency and reduce effluent pollutant concentrations is environmentally and 
socially responsible. 

• Building a Plant Would Not Preclude Future Effluent Irrigation – Treating the effluent to a 
higher level will help qualify it to be applied to urban landscaping and parks.   

• There is Time to Think About It – The City is not required to build a treatment plant.  There 
will be adequate lagoon volume to store City flows for at least the next 5-years if the 5-month 
storage requirement is maintained by DEQ.  

Drawbacks – Alternative 2 disadvantages are: 

• Paying for the Treatment Plant, and Operations and Maintenance Costs – Cost estimates and 
comparisons provided in Chapter 6 highlight the economic tradeoffs between this alternative 
and the enhanced lagoon alternative.  This treatment plant alternative may allow the city to 
avoid the additional costs for effluent pumping and irrigation, and the complexity of sharing 
these costs with Monmouth.  However, the City must pay the capital, operation, and 
maintenance costs to build and maintain a mechanical treatment plant. 

• Complexity – A treatment plant will be more complex to operate than a lagoon system.  
Operators will need to obtain training to upgrade their certification. 

• Solids Management –Solids handling is also a significant on-going operational cost.  Where 
the lagoon alternative will require expensive, infrequent, contract sludge removal, a 
mechanical treatment plant will treat and dispose of sludge on a daily basis. 

 
 





 

Independence Wastewater Master Plan Page 70 10/10/05 

6  RECOMMENDATIONS AND COST ESTIMATES 
This section compares the alternatives and improvements identified in previous sections and 
recommends a strategy by which the best aspects of both alternatives can be implemented.  To ensure 
that the City only builds what is needed at the time it is needed, construction in phases over time is an 
essential part of these recommendations 

6.1 Comparison of Wastewater Treatment Alternatives 

6.1.1 Goals 
Minimizing cost and saving money is an important factor when comparing alternatives, but it is only 
one of the goals.  To compare and evaluate the two alternatives, it is useful to apply the project goals 
and objectives developed in Section 5.  Both of the alternatives are feasible, and both can be 
implemented in a manner that will achieve the plan goals.   

6.1.2 Cost Comparison 
Cost estimates developed in this chapter are planning level cost estimates based on manufacturers’ 
cost quotations, standard engineering cost estimating practices, and similar projects.  

6.1.3 Decision Matrix 
A Decision Matrix of Alternatives was developed and shown in Table 6.1.  Decision matrices are 
summaries that are often used to compare alternatives.  The advantages are sometimes converted to a 
numerical system to facilitate decisions, but this system of decision-making can sometimes appear 
somewhat arbitrary.  

Wastewater master plans are intended to make it easier for decision-makers and individuals in the 
City to choose between complex alternatives.  In developing this master plan the consultant team has 
developed a “decision matrix,” comparison tables, and illustrations, but their overall purpose is to 
assist the decision-makers and the public in the comparison and developing consensus for the most 
appropriate system and future facility improvements.   
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 Table 6.1 Decision Matrix - Wastewater Treatment Alternatives  
    BENEFIT IN IMPLEMENTING GOAL COMPARISON OF ALTERNATIVES 

 Wastewater Planning Goal Near-Term 
Improvements 

Alternative 1 
Enhanced Lagoons 

Alternative 2 
Secondary Plant 

 

         
 1 Accommodate Growth for Next 20 Years  HIGH HIGH Near term improvements will not increase treatment capacity. 

Alternatives 1 and 2 will increase capacity. 

 2 Meet DEQ Requirements HIGH   The near-term improvements will allow the plant to comply with the permit. 
  No Discharge June 1 to October 31  HIGH  Under Alternative 2 the City could request that DEQ permit a longer discharge 

season due to the cleaner effluent and reduced pollutant concentrations. 
  Remove 85% BOD and 65% Solids  MODERATE HIGH Treatment plants remove BOD and solids better than do lagoons.  Alternative 2 

would reduce pollutant concentrations and mass discharge to the river. 
  Remove Bacteria  HIGH HIGH Alternative 2 can disinfect with UV because effluent is more transparent. 
  Remove Drugs and Care Products  MODERATE HIGH Both. 
  Prevent Chlorine Toxicity to River  HIGH HIGH Both alternatives will address chlorine toxicity. 

 3 Cost: Build Affordable Improvements $728,726 $3.38 Million $4.94 Million Alternative 1 is the apparent least cost alternative. 

 4 Apply Appropriate Technology HIGH Moderate HIGH Mechanical treatment alternative can apply state of the art and cost effective 
technology. 

 5 Improve Willamette River Water Quality  MODERATE HIGH Alternative 2 will minimize pollutant discharge to the river. 

 6 Enhance Open Space and Wildlife Habitat  MODERATE HIGH Both alternatives will support an Ash Creek bike path. 

 7 Conserve Water  HIGH MODERATE  

 8 Conserve Energy  MODERATE MODERATE Alternative 2 will have additional plant equipment. 

 9 Be a Good Neighbor  MODERATE HIGH Both alternatives will support an Ash Creek bike/pedestrian path. 
Alternate 1 will provide the cleanest lagoon operation near residences.  Alternate 
2 will allow for reduced lagoon size and increased buffers between adjacent 
neighborhoods. 

         

    Legend  

    HIGH Greatly helps to achieve goal  
    MODERATE Constructive in helping achieve goal  
    [blank] Does not help meet goal  
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6.1.4 Precision of Estimate 
In this chapter, the costs for implementation of the recommended improvements are estimated.  As a 
first step in estimating costs, it is necessary to determine the precision required for the costs based on 
the amount of detailed information available at the time of the estimate.  The two levels used for 
estimating purposes are preliminary costs, and detailed costs. 
 
6.1.4.1 Preliminary Costs 
Preliminary estimates are generally developed early in the formulation of potential projects to aid in 
determining the feasibility of a project and analyze multiple alternatives.  They are also used by the 
engineer or owner to develop financing for the construction of the project, and budget for increased 
manpower as well as operation, maintenance, and replacement (OM&R) annual costs.  The two 
levels of approximate costs developed for these purposes are as follows: 

 
Budget Cost Estimate 

The budget level cost estimate is the most preliminary of cost estimates, developed once 
basic concepts and preliminary layouts are prepared.  This level groups many cost elements 
together, to determine the general cost guidelines that will be associated with implementing 
such a project.  Sometimes, the long-term costs associated with operation, maintenance and 
repair are included, to the extent that they may differ between alternatives being considered.  
Whereas individual elements will vary widely within the total project cost, the goal of the 
budget estimate is to provide costs in the range of plus or minus 20 to 30 percent of the 
expected costs. 

 
Conceptual Cost Estimates 

At this level, preliminary sketches or concept layouts of the project have been completed.  
The major elements of the project have been identified but not yet detailed.  Design has been 
completed only to the level of layout of preferred alternatives, with the details remaining to 
be completed.  The concept is firmed up somewhat from the budget estimate since the major 
project elements have been scoped and identified, but can still be expected to deviate from 
actual costs by as much as a plus or minus 15 to 25 percent. 

 
6.1.4.2 Master Plan Cost Estimates 
The cost estimates prepared in this Sanitary Sewer System Master Plan, should be considered Budget 
Level Cost Estimates.  Basic concepts and preliminary layouts have been established.  However, this 
has been completed with general and in most cases, a broad understanding of the technical factors 
and specific site conditions that will affect final design and construction.  For larger projects, 
preliminary designs and analysis is warranted to provide further detail and refinement of specific 
project elements and associated costs. 
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6.1.5 Basis of Cost Estimates 
All costs presented herein are based on current construction practices and recent general bid pricing 
for similar work.  Because these costs will tend to escalate over time, they are presented in year 2005 
dollars, and should be adjusted to account for inflation over time if the construction is delayed.  The 
recommended method is to utilize a construction cost index prepared by Engineer News Record 
(ENR index), which compiles data from 20 major U.S. cities into an index that is adjusted and 
published weekly.  

The ENR index for this plan was selected to be 7,421 as published in Engineering News Record in 
July 2005. The preliminary design report estimates can be adjusted for future projects by applying 
the ratio of the ENR index at the time of construction to 7,421, and multiplying the estimated project 
cost by the result.  Although the ENR index is not an absolute measure of trends to a particular area, 
it is widely recognized as a viable method for estimating the general escalation of construction costs 
over time. 

Costs for improvements to existing pump stations and construction of new wastewater treatment 
facilities do not fall within the framework of historical construction cost trends, since each is unique 
in some fashion. The costs included in this Master Plan reflect current research and contact with 
equipment suppliers and industry representatives. 

In this report, we have grouped costs to represent total construction costs on a “per foot complete” 
basis for the construction of pipelines.  Included in these costs are pipe materials, excavation, native 
surface restoration (where applicable), an allowance for connection to existing facilities, abandoning 
existing facilities which are no longer needed, and other miscellaneous items and costs.  Since many 
of these items are not broken out separately, the per foot costs may appear higher than actual 
construction per foot costs. 

6.1.5.1 Engineering, Administration, Legal, and Contingency Costs 
For each project that is undertaken, certain costs will be realized that must be figured into the overall 
cost estimate.  History has shown that these costs can be expressed as a percentage of the construction 
cost with relative accuracy for this level of estimate.  The factors we have included in our estimates are 
summarized in Table 6.2. 
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Table 6.2 Cost Estimate Factors 
 Description Estimated Percentage of 

Construction Cost 
 Engineering and Project Administration, includes: 17% 
  Pre-Design Report and Facilities Plan  
  Geotechnical Investigations  
  Design and Construction Surveys  
  Design Documents (Plans, Specifications and  
  Contract Documents)  
  Construction Inspection  
  Record Drawings  
  Operation and Maintenance Manuals  
  Construction and Financial Management  
 Legal, Administrative, Property Acquisition 7% 
 Contingency: 20% 
 TOTAL 44% 

 
The total engineering, project administration, legal, and contingency factor of 44-percent is applied 
to each of the project construction cost estimates that follow, yielding the following formula: 

Total Estimated Project Cost = 1.44 x Estimated Construction Cost 
 

6.2 Estimated Costs for Capital Improvements 

Cost estimates for the sewage collection system improvements necessary to serve the projected future 
growth as identified in Sections 4 and 5 are summarized in Table 6.3.  Also included are cost 
estimates for the near term and long term (Alternatives 1 and 2) wastewater treatment facility 
improvements.  Detailed estimates for all improvements are provided in Appendix B. 

This Master Plan can serve as an important supporting document to a Systems Development Charge 
(SDC) methodology that will be an important funding mechanism as the City seeks to meet future 
growth and demand on the sanitary sewerage system.  The recommended improvements identified in 
this Master Plan are anticipated to be necessary to provide for a rational and economically efficient 
development of this infrastructure.  The estimated costs should serve as the basis for establishing 
SDC’s allowing for the collection and establishment of a sinking fund so that money is available 
when these improvements are required. 
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 Table 6.3 – Summary of Estimated Capital Improvement Program    

 PROJECT  NEAR TERM 
IMPROVEMENTS 

LONG TERM 
IMPROVEMENTS 

RECOMMENDED 
IMPROVEMENT 
ALTERNATIVE 

 TREATMENT IMPROVEMENTS    
 T-1 Alternative 1 - Wastewater Treatment Facility Improvements $728,726  $3,376,426   
 T-2 Alternative 2 - Wastewater Treatment Facility Improvements $728,726  $4,212,864  $4,941,590  
  SUBTOTAL   $4,941,590 
 COLLECTION SYSTEM IMPROVEMENTS    
 C-1 North Interceptor – Replacement  $728,280  $728,280 
 C-2 Stryker Road – Interceptor Replacement  $827,784 $827,784 
 C-3 West Interceptor – Replacement Gunclub to Lagoon P.S.  $1,045,612 $1,045,612 
 C-4 West Interceptor – Replacement West End to Gunclub Road  $363,816 $363,816 
 C-5 Southwest Interceptor – Future  $644,796 $644,796 
 C-6 Southeast Interceptor – Future  $1,057,932 $1,057,932 
  SUBTOTAL   $4,668,221 
 PUMP STATION IMPROVEMENTS    
 PS-1 Gunclub Road Pump Station – Future  $707,328 $707,328 
 PS-2 9TH Street Pump Station – Upgrade  $730,800 $370,800 
 PS-3 Brier Pump Station – Replacement  $402,048 $402,048  
 PS-4 Williams Street – Replacement  $543,888 $543,888 
 PS-5 North Pump Station – Replacement  $440,640 $440,640 
 PS-6 13TH Street Pump Station – Replacement  $479,808 $479,808  
  SUBTOTAL   $2,944,512 
 SPRAY IRRIGATION IMPROVEMENTS    
 SI-1 Independence Facility, Riddle Site  $3,034,080  
 SI-2 Independence Facility Within 1-Mile of WWTF  $1,968,480  
 SI-3 Joint Monmouth/Independence Facility  $2,164,320 $2,164,320 
  SUBTOTAL   $2,164,320 
      



 

Independence Wastewater Master Plan Page 76 10/10/05 

 

6.3 Recommended Wastewater Treatment Alternative 

The construction of a new treatment plant and/or spray irrigation facilities will not be required until 
the population reaches approximately 8,800 persons.  However, due to the time required to develop 
project financing, and preliminary and final plans, the decision as to what treatment and disposal 
alternative is most appropriate should be made now.  Identifying, permitting and developing new 
irrigation disposal sites can further extend the lead time necessary before improvements are actually 
operational. 

The two wastewater treatment alternatives have similar capital cost, but the treatment facilities 
described under Alternative No. 2 provide a greater value, and are more flexible with respect to 
accommodating future upgrades and conforming with future requirements. 

Effluent irrigation is an environmentally and socially responsible endeavor that will not be precluded 
by development of a treatment facility as outlined under Alternative No. 2.  Higher treatment will 
produce effluent suitable for a wider range of irrigation applications. 

When considering alternatives for disposal of treated effluent, Summer holding and wet weather 
discharge to the Willamette River have more “known costs” than spray irrigation.  Because it will 
utilize standard construction and equipment, and familiar processes there appear to be fewer 
unknowns.  In contrast, spray irrigation will encompass the “less well known” costs of land, crops, 
and the costs and political administrative and regulatory complexity of sharing a major utility with 
another city.   

On the basis of the factors noted above points and information received at the time of this report 
submittal, treatment Alternative No. 2 is the recommended alternative. 

Long term, spray irrigation effluent disposal will be necessary to accommodate some of the dry 
weather flows associated with projected growth at buildout.  The budget level cost estimates 
completed for this master plan were prepared in cooperation with Whitaker Engineering and City of 
Monmouth staff.  These estimates indicate that the capital costs associated with participating in a 
combined Monmouth/Independence irrigation facility will be higher than that of developing a 
separate facility.  The additional cost of a combined facility is primarily due to two significant 
factors: 

 Construction of a pump station and 7,800 feet of pressure force main to convey treated 
effluent from the Independence WWTF to the Monmouth WWTF. 

 The potential reimbursement cost to cover the pro-rated portion of Monmouth’s existing 
spray irrigation facility. 

 Improvements to the irrigation pump station at the Monmouth WWTF. 

However, the unknowns and uncertainty associated with the development of a new a separate 
irrigation facility dedicated solely for the City of Independence appears to outweigh the lower 
estimated capital cost.  
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In preparing the cost estimates included in this master plan it has been assumed that there will be no 
reimbursement to Monmouth for a pro-rated share of the existing irrigation.  If this is not the 
agreement between the two City's, the actual reimbursement amount will be an additional capital cost 
which will further separate the irrigation alternatives and may justify pursuit and development of 
separate facilities. 

6.3.1 Description 
The schematic and site plan (Figure 5.3) of Alternative 2 show the general features of the 
recommended system: 

Headworks - The Headworks and control system will be upgraded to provide influent screening 
and grit removal as shown in Figure 5.1 Near Term Improvements.   

Mechanical Treatment Plant - In the southeast corner of the plant, an activated sludge plant – 
basin/clarifier, sequencing batch reactor, or oxidation ditch/clarifier will be constructed.  The 
plant will be designed to allow for future upgrades to provide nitrogen removal and tertiary 
filtration if required by stricter permit requirements. 

Solids Handling Area – Covered sludge drying beds, sludge pumps, lime stabilization, sludge 
truck loading and other solids facilities will be provided in a solids handling area. 

Digester and Sludge Storage Lagoon – Digested sludge from the system’s aerobic sludge 
digester will be stored in an anaerobic sludge lagoon during the sludge storage season. 

Disinfection Facility - The disinfection system will be upgraded to use hypochlorite (tablets), 
onsite-generated chlorine, or ultraviolet disinfection.   If chlorine disinfection is provided, a 
dechlorination facility will be constructed downstream of the chlorine contact basins. 

Local Effluent Irrigation – Conduct a feasibility study on development of local effluent 
irrigation areas which can be used without committing to joint effluent irrigation with 
Monmouth.  As a separate effort, provide lagoon irrigation pump, standpipes, hose reel and 
irrigation gun as requested by operators and indicated to allow for summer spray (evaporation) of 
the lagoon surface. 

Effluent Outfall to River – Inspect and evaluate the condition of effluent pipe line and outfall.  
Update the computer outfall model to assess the outfall capacity, maintenance needs, estimate 
dispersion/dilution in the outfall zone, and summarize findings in report.  

Parts of the recommended system will be constructed as the recommended near term 
improvements described in Chapter 5 Common Features of Alternatives and shown in Figure 5.1 
Near Term Treatment Improvements.  The mechanical treatment plant and disinfection system 
will be built in later years, when needed to accommodate growth when total population 
approaches 8,800. 
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7 CAPITAL IMPROVEMENT PLAN 

7.1 Description of Capital Improvement Plan 

The capital improvements are organized into the following three categories: 

• Treatment/Effluent Disposal Facilities 
• Collection System 
• Pump Stations  

Section 3 of this masterplan reviewed and analyzed the City’s existing sewer system.  This analysis 
aided in the identification of the future conditions as described in detail in Sections 4, 5 and 6 as 
shown in Figures 4.3, 5.1, and 5.3.  These recommend Capital Improvements were separated into 
these three categories with estimated construction cost in Table 6.3 above. 

The Capital Improvement Program (CIP) summarized in Table 6.3 is based on information currently 
available.  As the City implements the recommendations, the cost and timing of the projects may be 
revised. 

7.2 Sources of Funding 

There are several potential sources of funding for the capital improvements outlined in the Master 
Plan.  Funding sources include but are not limited to user fees, systems development fees (SDC’s), 
grants and loans. The City has successfully utilized all of these funding sources and financial tools to 
finance previous capital improvement projects.  Programs previously used or ones that appear to be 
attractive at the time this plan was prepared are summarized below: 
 
 Community Development Block Grant Program  

The Department of Housing and Urban Development (HUD) has traditionally made 
assistance available to low and moderate income persons.  In Oregon, some HUD funds are 
administered through the Oregon Economic Development Department (EDD) under the 
Oregon Community Development Block Grant Program (CDBG). The City has applied for 
and received grants for other public works projects over the last five years and there is a high 
potential for additional grant funding for some of the improvements noted in the master plan. 

 
 Rural Development Program 

The Rural Development program was formerly known as the Farmer’s Home Administration 
administers grants and loans to communities in need of financial assistance. The City has 
applied for and received $2,688,225 in low interest loans from the Rural Development 
agency as part of the 1998 sewer improvement project.  The terms of the loan include a 40-
year payback time frame. 

 
 Systems Development Charges  

Systems development charges (SDC’s) are assessed to new development to reflect the impact 
on existing facilities.  Typically this is calculated in terms of hydraulic and treatment capacity 
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that must be made available to serve the new development. SDC’s must be applied in a 
manner that requires new development to pay their “fair share” of the cost and impact to the 
City’s sewerage system.  This master plan is an important first step in establishing a strategy 
and associated costs to serve the City Limits and Urban Growth Boundary.  A fair and 
equitable distribution of the costs associated with providing service to the entire service area 
must be determined through the subsequent development of a SDC Methodology.  SDC’s are 
an important component of the funding strategy for capital improvements. 
 

 User Fees 
User fees are applied to cover operational and maintenance costs, and the cost to finance 
capital improvements.  City records indicate that there are 2,012 users connected to the 
sewerage system.  The City’s current base monthly sewer user charge is $24.82. 
 
Low interest loans and bonds are two financial tools that can be used to pay for capital 
improvements.  Both are essentially loans that must be paid back through user fees. 

7.3 Capital Improvement Plan 

The following sections outline the general planning timeline for improvements that have been 
identified as necessary to address current operational capacity concerns, current or future regulatory 
requirements, and anticipated future capacity short falls.  Additional improvements have been 
identified that are anticipated to be necessary to expand the service area to accommodate projected 
growth and development within the current City Limits and Urban Growth Boundary (UGB). 

7.3.1 Near Term Improvements 
The Near Term sewerage system improvements consist of current facilities that are; at the end of 
their useful life, where the current facilities are unable to support build-out, or an upgrade that will 
improve system efficiency, reliability, and redundancy.  Many of these items will become necessary 
when population growth approaches 8,800.  These items are assumed to be on a 2 to 10 year timeline 
and could be funded by City revenue, SDC's, or by private development.   

7.3.2 Long Term Improvements 
The Long Term sewerage system improvements consist of current facilities that will add reliability 
and redundancy to the sewerage system, and are necessary to serve undeveloped portions of the 
current service area.  These items are frequently on a 10 to 20 year timeline and many could be 
funded by user fees, SDC's, and private development.   
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Existing City of Independence  

WWTF NPDES Permit 





























































 

 

 APPENDIX B 
Itemized Capital Improvement 

Cost Estimates 



































 

 

APPENDIX C 
System Wide Flow Analysis 

DEQ Flow Projections 
Historical Flow Projections 

  



































































































































































 

 

APPENDIX D 
Lagoon Storage Analysis and Water Balance 

 









 

 

APPENDIX E 
WWTF Effluent vs. NPDES 

Summary of WWTF Influent, Effluent, and Performance 
  































































































































































 

 

APPENDIX F 
Existing and Projected Basin  

Flow Analysis 







 

 

APPENDIX G 
Monmouth / Independence Joint Effluent 
Reclaimation Project, Feasibility Report 

Draft, September, 2004 
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