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Demonstration or interpretive displays play an important role in educating the public 
about recycled water use and garnering and maintaining community support for recycled 
water projects.  


This Interpretive Plan dovetails with the Public Outreach, Marketing and Partnership 
Plans and is designed to serve as a guide for all phases of the Metropolitan Wastewater 
Management Commission’s (MWMC) recycled water program. This plan is a “living” 
document in that, based on the evolution of the recycled water project and the feedback 
received from stakeholders and potential recycled water customers, changes in 
recommendations and plan details will likely occur. 
 
The primary objectives of developing and carrying out this Interpretive Plan are to: 


� Identify highly-visible recycled water demonstration opportunities that convey to 
the community the benefits of using recycled water;  


 
� Help gain commitments from potential partners, customers and other community 


entities to host interpretive displays at their sites; and 
 


� Create appropriate interpretive display messaging to build confidence and trust in 
the overall recycled water program and to best demonstrate project benefits, 
program potential and serve to dispel misinformation or address project 
concerns. 
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To fulfill these objectives, the following three steps should be taken. 
 


1. IDENTIFY DEMONSTRATION SITES AND DISPLAY OPPORTUNITIES 


At this early stage in the MWMC recycled water project, the following potential 
interpretive opportunities have been preliminarily identified through various recycled 
water team efforts:  
 


� MWMC Water Pollution Control Facility site 
� MWMC Beneficial Reuse Site 
� MWMC Biocycle Farm 
� Greenway bike path 
� Confluence Island 
� Eugene Airport 
� A City of Springfield, City of Eugene or Lane County Parks and Recreation facility 
� University of Oregon 
� Greenway/Parks demonstration site 
� Eugene Water & Electric Board (EWEB) 
� Springfield Utility Board (SUB) 
� Street Fairs and Celebrations/County Fair 


 
Though many of the above opportunities are associated with potential customers, 
partners or sites on or near the proposed recycled water pipeline or facilities, some are 
not. This is because including interpretive displays in high-traffic locations, such as local 
malls, helps push the message out to a wider audience. 
 
It is recommended that the team also consider the Beneficial Reuse Site or additional 
adjacent lands, on which a recycled water storage lagoon is located, as a potential 
wetlands or wildlife sanctuary, which could strengthen the project’s positioning as 
environmentally beneficial.  
 
The final selection of potential interpretive sites should be based on input from the 
community, potential customers and partners, and project team members. For this 
reason, the in-depth interview (IDI) process, as described in detail in the Marketing Plan, 
is an invaluable tool for identifying sites, testing community response, ascertaining 
commitments and developing appropriate messaging.  
 


2. DEVELOP KEY INTERPRETIVE / DEMONSTRATION MESSAGES  


During the IDI process, test and help to identify project messaging that resonates most 
with the community. These key messages should be included in interpretative and 
demonstration elements. Such messages could include, but not necessarily be limited 
to, the following: 


���� Community, system, environmental and sustainability benefits of recycled water 
use and the MWMC program 


���� Recycled water safety 
���� How and where recycled water is being used in the community 
���� How recycled water is made 
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Text, photos, illustrations and graphics should be developed to convey the key 
messages in a highly visible and engaging manner and customized, as necessary, for 
each interpretive or demonstration site. 
 


 


 


 


 


 


 


 


 


 


3. EXPLORE INTERACTIVE TECHNOLOGIES 


Many new technologies are available such as interactive kiosks with searchable 
information and multi-media elements or the ability to transmit multi-media information to 
mobile phones, PDAs, smart phones, etc., as individuals pass specific points along the 
path of an interpretive “tour.” These and other technologies can be explored as a means 
of taking the recycled water message to a younger, more technologically advanced 
demographic, as well as potentially greatly expanding the available audience and 
positioning the program to be future-ready for  using emerging media methods. 
 
Examples may include: 


���� Bike path signage engages and prompts users to take a virtual tour or learn 
about water reclamation and reuse via their smart phone. 


���� Public transit signage engages and prompts riders to watch a brief video 
between stops that is entertaining and informative about recycled water (e.g. a 
YouTube Channel gallery). Topics should be varied and rotating, including 
subjects such as purple pipe, water consumption, water supply, river health, 
irrigation demands, wetland creation, and recycled water regulatory classes. 
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The Public Outreach Plan consists of key strategies for performing outreach to stakeholders, 
interested parties and community leaders in such a way as to inform them about the 
Metropolitan Wastewater Management Commission (MWMC) recycled water program and to 
engage them in a meaningful way in the process. It is critical to have a strategic plan for public 
outreach that helps to engage the various communities (Springfield, Eugene and Lane County) 
and target audiences and community influencers who will help to make or break the program. 
 
In this early stage of MWMC’s recycled water program, in no particular order, the following 
potential recycled water projects have been identified: 
 
Potential Projects Firmly Identified 


� Delta Sand & Gravel / Knife River industrial aggregate use and equipment wash 
� Confluence Island natural treatment area 
� Biocycle Farm increased irrigation capacity 
� Beneficial Reuse Site – lagoon, irrigation, and wetland discharge 
� Eugene Airport – irrigation, commercial use, and demonstration 
 


Potential Projects Not Firmly Identified 


� Greenway parks irrigation 
� Local park irrigation demonstration 
� WPCF commercial use (e.g. boat/RV wash, street sweeper/tank truck fills) 
� School grounds irrigation 
� Private irrigators located along pipeline to Biocycle Farm & Beneficial Reuse Site 
� Amazon Creek/other stream flow augmentation 
� Greenway/WPCF Bike Path demonstration sites 
� Rexius, Inc. 
� Community Energy Systems -potential bio-energy facility 
� International Paper (formerly Weyerhaeuser) 
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Additionally, as a cost-saving measure in preparation for recycled water projects that may 
eventually come to fruition, MWMC is considering installing purple pipe beneath a bike path on 
which construction is proposed to begin in the near future. Installing the pipe would be a 
proactive measure to avoid future impacts on the bike path that would otherwise be needed to 
serve Delta Sand & Gravel and Confluence Island. 
 
During the design phase of any recycled water project it is important to involve, inform and listen 
to stakeholders, community influencers and the general public. This demonstrates transparency, 
which fosters a better understanding of the project and breeds trust and cooperation. 
 
Specific objectives of the Public Outreach Plan are to: 
 


� Alert the community to the regional water supply demands and wastewater discharge 
needs and how the MWMC program addresses them; 


� Inform, educate and engage the community on various aspects of the program; 
� Listen to the community and be responsive to concerns related to project 


implementation; 
� Address health and safety issues and alleviate concerns about specified use of recycled 


water; 
� Establish participating agencies and partners as credible, reliable sources of information 


for the project, keeping audiences engaged and informed on all aspects of project 
development and implementation; 


� Develop an identity for the recycled water program, reinforcing its value to the 
community and respect for the environment; and 


� Ensure a proactive and responsive outreach effort to stakeholders, potential users, 
advocacy groups, and ratepayers. 


 
Therefore, the Kennedy/Jenks recycled water program implementation team’s Public Outreach 
consultant recommends the following public outreach tasks be undertaken before marketing to 
customers, contacting potential partners or beginning any preliminary pipeline and facility 
construction.  


1. COMMUNITY ASSESSMENT & INFORMATION GATHERING 


The purpose of this activity is to: 
  


• Gain an understanding of the community’s knowledge of water and water quality; 


• Determine special interests or concerns relative to the use of recycled water in the 
community; and  


• Understand thoughts on the needs and benefits associated with recycled water use and 
potential project elements. 


  
Collecting this community input from influencers, special interest groups, ratepayers and 
potentially affected parties will greatly assist the project team and agency in guiding program 
development, prioritizing potential projects and assimilating responsive actions into project 
elements. This effort will also inform the ongoing development and detail of the Public Outreach, 
Marketing, Interpretive and Partnership Plans. 
 
As a first step in this process, relevant stakeholders will be identified by MWMC staff and other 
team members and should include, but not be limited to, the following: 
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� Internal interests (i.e., MWMC 
Commission) 


� Policymakers 
� Cities of Springfield & Eugene 


government officials / city council 
� Lane County government officials  
� Ratepayers/general public 
� Environmental groups (i.e. Friends of 


Eugene, Citizens for Public 
Accountability) 


� Special interest groups (i.e. Long Tom 
Council, City Club, The Bus Project) 


 


� Potential project partners (see 
Partnership Plan) 


� Potential recycled water customers 
(see Marketing Plan) 


� Property owners near proposed 
projects and/or pipeline 


� Neighborhood groups 
� University of Oregon 


professors/students/ leadership/staff 
� School boards/parents groups 
� Media 
� Regulatory authorities 


 
To gather input from potentially affected or concerned community audiences and to identify and 
assess potential partnerships, customers and interpretive opportunities, subsets of stakeholders 
are selected from the broader list to represent the various interests in one-to-one (or small 
group) in-depth interviews (IDIs). The in-depth interview process serves as a way to introduce 
recycled water to the person or organization engaged. It allows for a free and open exchange of 
information and concerns. Interviews can be conducted in batches, they need not all be done at 
once - the timing of the IDIs can therefore occur relative to the project team’s phased planning. 
After completing the interviews, an evaluation of the findings considers overall commonality of 
attitudes, perceptions and concerns about recycled water across the community. This 
information is necessary to the ongoing development of outreach plans, key messages, and 
ultimately the branding of the project in the eyes of the community. 


2. PROJECT BACKGROUNDER & INFORMATIONAL PROJECT WEB SITE 


As the public and media become more aware of the MWMC recycled water program, there will 
be the need for clear, consistent and concise information that can be given to various target 
audiences. Therefore, during the information gathering phase and before IDIs are conducted, 
development of a project backgrounder is recommended. The backgrounder is a printed, two- to 
four-page informational piece given to interview participants, stakeholders and other interested 
parties. This initial piece should be updated as the project advances. The initial project 
backgrounder can be easily translated into an interim Web site that can grow as the project 
moves forward. The initial backgrounder and informational Web pages can include the following 
types of articles/information: 
 


� Project needs, goals & objectives 
� Recycled water quality/safety 
� Benefits of recycled water 
� Where will recycled water be used? 
� Environmental improvements to be 


made 
� Project schedule/key steps 
� Water conservation programs 


� Alternatives considered 
� What if we do nothing? 
� Glossary 
� Contact information 
� How to stay informed  
� Frequently asked questions 
� Maps of proposed project areas 
� General schedule or timeline 
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3. KEEPING TRACK OF CUSTOMERS, PARTNERS AND COMMUNITY CONTACTS – 
Developing a Dynamic Project Database  


As the list of stakeholders unfolds in the information gathering stage and throughout the course 
of the long-term MWMC recycled water program, there will be too much information for one 
person or a project team to remember. Therefore, it is strongly advised project-specific contact 
management databases or other tracking mechanisms be employed.  
 
A contact manager database will promote smooth communications (via mail, e-mail or other 
modes) by tracking all stakeholder contacts throughout the life of the project. This is a vital 
component in building trust in an expensive public process that will take years to implement. It 
will serve as a record of all outreach activity and as a reminder to the team of its commitments 
and responsibilities toward the community. This process is fundamental to developing trust in 
the community. 
 
The database should be segmented by audience type (i.e., potentially affected properties, 
stakeholders, agencies, general public). The database tool selected should allow the 
management of overall data security, integrity and quality. 


4. COMMUNICATIONS PLAN DEVELOPMENT 


Based on the Community Assessment described in Section 1, above, a communications plan 
should be further developed and refined to reflect community input and guide the project team in 
learning and assimilating responsive actions. A communications plan will include key talking 
points and will assist and advise the Project Management Team on approaches that are best-
suited for communications with special interest groups, stakeholders, the community, members 
of the media and policymakers. The plan will describe a flexibility component that allows the 
tools described in Section 5 to be scaled and focused as issues and/or debate dictate. As part 
of the communications plan, project spokespersons will be identified and advised.  


5. ONGOING COMMUNICATIONS TOOLS & ACTIVITIES 


To assist in the successful outcome of any recycled water program, the following tools and 
activities are recommended for use throughout the various phases of a project:  


� Project Updates: 
o Backgrounder/Newsletter – Periodically update backgrounder as the project 


progresses and more information is known, milestones are achieved and key 
decisions are made. 


o Web site – Update and expand project-specific Web site to provide a trusting and 
transparent process regarding all project information. 


o E-mail Notification System – Prepare and send regular permission based e-mail 
notifications to update interested parties and agencies about the project. 


o Social media outreach – Prepare social media outreach tools (e.g. Facebook Fan 
page) to enable the team to communicate with various communities in an up-to-
date and flexible way. 


� Project “hotline” – Establish and manage project telephone hotline wherein stakeholders 
and members of the general public can talk to a live person about the project. This can 
be as simple as a dedicated mobile phone that is assigned to be carried at all times by a 
project spokesperson. This person can also screen calls and act proactively in 
minimizing miscommunications and misperceptions. 
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� Media relations – Meet one-on-one with key media representatives and brief them on 
long range project plans, regulatory challenges and why overcoming these challenges 
are vital to the community. Create press releases and establish ongoing communications 
with various local media as the project warrants. 


� Speaker’s bureau - Create a recycled water PowerPoint presentation and identify 
speakers to discuss the benefits of water reuse at various stakeholder meetings and with 
community service groups. 


� Letters of Support - Solicit written letters of project support from a variety of community 
leaders, environmental interests, project partners and participating agencies. These may 
be necessary and helpful toward overcoming safety concerns and demonstrate 
community support. 


� One-on-one Meetings – As the project evolves continue with practice of conducting one- 
on-one meetings or with small groups of people as may be relevant in ensuring the 
public is adequately informed and understanding of project nuances. 


 
Sequence of Outreach Activities 
 
 


ACTIVITY S E Q U E N C E  


As 


Needed 


Develop Backgrounder                           


Create Interim Web Pages                           


Identify Stakeholders, etc.                           


Database Development (ongoing)                           


Conduct In-Depth Interviews                         


Refine Communications Plan                           
Expand/Update Web Pages/Begin 


Social Media Efforts                           


Dev. Speakers' Bureau Presentation                           


Establish Project Hotline                           


Update Backgrounder                           


Media Relations                        


Send Broadcast Emails                           


Solicit Letters of Support                           


Conduct One-on-One Meetings                           
 
This chart demonstrates how the outreach activities should ideally be sequenced.  
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Introduction 


Water Reuse opportunities at the Biocycle Farm, Beneficial Reuse Site and Delta Sand 
& Gravel have been identified by the Metropolitan Wastewater Management 
Commission’s (MWMC) planning efforts as having significant potential for the use of 
recycled water. This technical memorandum describes these opportunities and identifies 
recommended action to further develop recycled water activities.  


Biocycle Farm 


The Biocycle Farm is a 395-acre Class D recycled water irrigation facility planted with 
hybrid poplar trees. In 2004, 157 acres of poplars were planted, 122 acres in 2006, and 
the remaining 116 acres in 2009. The site was originally developed for biosolids 
disposal, and recycled water was brought to the site because irrigation supply wells were 
insufficiently productive to grow a crop needed to use the desired quantity of biosolids. 
The irrigation equipment was designed to apply a blend of biosolids and recycled water 
with about 0.5 percent solids. Blending was not approved by regulatory authorities, so 
biosolids and recycled water are applied separately and alternately using the same 
irrigation equipment. The irrigation system consists of a buried distribution system with 
approximately 150 risers to which a hose reel cart is attached. Biosolids and recycled 
water are alternately distributed through the buried pipe system and applied via the hose 
reel carts. MWMC owns ten carts, and all ten are used for irrigation and five to six are 
used for biosolids application. Operating the hose reel carts is labor intensive; at any 
time at least one cart is being fueled or redeployed. Recycled water irrigation requires 
1.5 to 2 full time equivalent workers during the irrigation season (June through 
September).  


The Biocycle Farm operations consider the existing system adequate for biosolids 
operation. However, the system can only apply 60 to 70 Million Gallons (MG) recycled 
water per year, which is less than the 160 to 180 MG demand at the site (see MWMC 
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SWOT Analysis, June 2009) due to system reliability and labor constraints. Installation of 
a separate system for recycled water application would alleviate this limitation, allow the 
full irrigation and biosolids use potential to be realized at the site and reduce labor cost. 
A separate recycled water irrigation system at the site would likely consist of a parallel 
buried pumping and distribution system with application equipment compatible with the 
existing biosolids application system and poplar irrigation. Application systems could 
include the following: 


• Micro-sprayers supplied by surface piping oriented along tree rows. Of the options 
listed here, micro-sprayers would use the least water and have the highest 
maintenance cost.  


• Impact sprinklers supplied with buried, solid set PVC piping with risers located along 
tree rows. Depending on tree maturity and condition, vegetation can limit dispersion 
of water. This can be managed with selective grazing by sheep or cows.  


• Impact sprinklers with solid set aluminum piping on ground surface located along 
tree rows.  


• Flood irrigation applied with gated aluminum pipe located along tree rows.  


Beneficial Reuse Site 


MWMC’s lessee currently dry farms 190 acres of grass seed/hay at the Beneficial Reuse 
Site. A center pivot irrigation system exists at the site and was designed to apply up to 
about 23 inches recycled water to a range of crops, although soil conditions at the site 
indicate that 18 inches is probably appropriate. The irrigation system is equipped with 
fine mist emitters, which may need to be changed depending on crop selection, since 
these emitters are prone to producing drift. Drift from irrigated portions of the site may be 
incompatible with crop drying cycles during periods when other portions of the site are 
not being irrigated. The irrigation system controller may need to be changed to optimize 
site management.  


The following list of crop types should be considered for irrigation at the site: 


• Perennial grass/hay – This would be a continuation of the existing operation at the 
site, but production would be increased with recycled water application. The 
appropriate blend of grasses would need to be determined based on hay 
marketability, nutrient demand (i.e., biosolids beneficial use objectives) and water 
demand (i.e., recycled water availability). The current operator of the site has 
partnered successfully with MWMC and a continued partnership would be expected.  


• Fodder – Corn and silage have been grown successfully at the site, but the local 
fodder market is considered weak. The primary fodder consumer, local dairies, is 
able to produce sufficient fodder to meet their needs. Changes to market conditions 
might make fodder production appropriate at some time. The existing center pivot 
irrigation system would generally be compatible with fodder production.  


• Row crops – Crops such as strawberries and table corn could be grown at the site, 
but harvest cycles may be incompatible with maximum recycled water use. 
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Production of some row crops may not be compatible with the existing center pivot 
irrigation system. 


• Biomass – Biomass production for biofuels with crops such as corn, switch grass, etc 
may be appropriate at such time that biofuels market matures and stabilizes. The 
existing center pivot irrigation system would generally be compatible with biomass 
production. 


• Pulp – Poplar production is possible at the site, but the existing center pivot irrigation 
system would need to be replaced with a few years as the trees reach a height that 
would interfere with the center pivot irrigation system operation.  


Delta Sand & Gravel 


Delta Sand & Gravel (Delta) operates a quarry located across the Belt Line Highway 
from the Water Pollution Control Facility. Water is used at the quarry to wash gravel as it 
is produced during the workday. The quarry currently withdraws water from a well 
located directly adjacent to the Willamette River several hundred yards downstream of 
MWMC’s outfall. The quarry can operate from 8 hours per day during a 5-day work week 
to 12 hour per day during a 6-day work week. When in operation, the quarry uses 4 to 5 
million gallons per day (mgd) or about 1 to 2 mgd when averaged over a 24-hour period. 
Delta management  has expressed interest in using recycled water instead of well water. 
This is a Class C recycled water reuse opportunity (i.e., no additional treatment 
required).   


A concrete batch plant, operated by Knife River, is located on the Delta site. The batch 
plant uses water for two purposes: concrete production and mixer truck washing. Knife 
River has installed a well to produce cooler water than that otherwise available on the 
site for use in the batch plant. Delta staff report the batch plant operator is sensitive to 
water temperature because of a concern about an effect on concrete curing. Since 
recycled water temperature is warmer than groundwater, the batch plant operator would 
likely consider recycled water undesirable. Mixing truck wash water is withdrawn from a 
pond located on the site that is constantly being supplied by excess water from Delta’s 
gravel wash process. Thus, Knife River does not appear to be a consumer of recycled 
water at this time. However, recycled water is used to supply batch plants elsewhere 
without apparent ill-effect on concrete curing characteristics. This possible recycled 
water use should therefore be further developed. 


Delivery of recycled water to the Delta site would require construction of a pipeline from 
the treatment plant to the Delta site. A logical alignment for the pipeline would be from 
the chlorine contact chamber near the east end of the WPCF, beneath the Belt Line 
Highway bridge then onto the Delta site where it could connect to the existing 
conveyance infrastructure at Delta’s well. Such an alignment would have a length of 
approximately 1,700 feet. MWMC staff is aware that a bike path is being planned for 
construction beneath the Belt Line Highway Bridge and is considering constructing the 
portion of the pipeline that would be co-located with the bike path at the same time or 
prior to bike path construction to avoid inconvenience to the public and avoid the 
possible cost of replacing a portion of the bike path.  


Pipeline capacity would need to be established based on the expected demands that 
would be served. In addition to peak demand at Delta (5 mgd), other possible demands 
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that could be served by this pipeline are the concrete batch plant, Confluence Island 
wetland or sub-surface discharge and an outfall that could be relocated below the 
confluence of the Willamette and McKenzie Rivers. 


Recommendations  


Based on the analysis above, the following is recommended to maximize water recycling 
at the Biocycle Farm, Beneficial Reuse Site and Delta Sand & Gravel: 


• Biocycle Farm: Conduct a detailed evaluation of recycled water irrigation equipment 
options for installation at the Biocycle Farm. Purchase and install appropriate 
irrigation equipment.  


• Beneficial Reuse Site: 


o Discuss with the existing site operator the potential for conversion from dry farm 
to irrigation on perennial grass hay.  


o Evaluate alternative grass mixes to balance marketability with nutrient demand 
consistent with site operator and biosolids use goals.  


o Assess the condition of the existing irrigation equipment consistent with the 
results of above two items. Make necessary improvements to irrigation system. 


o Continue to monitor market of other agricultural commodities that may be 
suitable at the site. Consider maintaining any written agreement with existing site 
operator to maintain flexibility for cropping change. 


• Delta Sand & Gravel: 


o Explore concrete batch plant operator concerns about water temperature and 
develop information about recycled water use in batch plants elsewhere to 
determine if recycled water could be acceptable to the batch plant operator.  


o Identify bike path construction schedule and determine if the section of a pipeline 
to connect Delta should be constructed with the bike path if pipeline construction 
should be delayed until and demands on this pipeline can be established.  


o Establish basis for sizing pipeline to Delta (i.e., determine what demands would 
be served).  


o Establish appropriate phasing and schedule for constructing pipeline and 
initiating recycled water service to Delta.  
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Introduction 


The water quality regulatory environment is continually evolving in response to several 
different factors, including: scientific advancements, ongoing water quality monitoring, 
increased understanding of impacts to aquatic life and human health, economic 
conditions, litigation, policy changes, and public perception.  The Metropolitan 
Wastewater Management Commission (MWMC) has been actively evaluating and 
addressing several of these factors as they relate to their effluent discharge options in 
the Willamette Basin.  The implementation of a water recycling program has been 
identified as a primary option in which to address temperature requirements set forth in 
the Total Maximum Daily Load (TMDL). 


The purpose of this Technical Memorandum (TM) is to describe water quality regulatory 
issues which could affect MWMC’s Willamette River effluent reuse needs, and discharge 
volume or timing. 
 


Willamette Basin TMDL 


The September 2006 Willamette Basin TMDL focused on three water quality criteria: 
temperature, bacteria, and mercury.  Of these three criteria, temperature, is expected to 
have the greatest immediate impact on MWMC’s Willamette River effluent discharge.   
 


Temperature 


Background 


Water quality objectives for Willamette River water temperatures have been established 


for protection of salmon and steelhead at 18̊ C for rearing and migration and 13̊ C for 


spawning.  In the reach of the Willamette River near Eugene, the 13̊ C objective is 


applicable from October 15 to May 15, and the 18̊ C objective is effective for the 
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remainder of the year.  Because the Willamette River does not meet these objectives, a 
TMDL process was undertaken by the Oregon Department of Environmental Quality 
(DEQ).  The TMDL process determined the allowable heat load to the Willamette River 
and allocated the load (known as the waste load allocation or WLA) to various sources, 
including MWMC’s effluent discharge.  Table 1 describes MWMC’s WLA under low 
Willamette River flow conditions; the allocation increases as flow increases. 


Table 1: Eugene/Springfield WPCF Thermal Allocation 


(see TMDL page 4-114) 


 


Condition Minimum Thermal allocation, million Kcal/day 


May 16 – Oct 14 398 


Oct 15 – May 15 428 


 


Compliance with TMDL 


The determination of allowable load and the WLA was done by DEQ with a model known 
as CE-QUAL-W2.  CE-QUAL-W2 output was used by DEQ to develop a spreadsheet 
that evaluates actual Willamette River flow and temperature, and effluent temperature 
data to determine the quantity of discharge that can occur each day without exceeding 
the MWMC’s WLA.  Using data from January 1995 to November 2005, this spreadsheet 
has been used by MWMC to evaluate compliance with MWMC’s WLA.  The data from 
this period have the following characteristics:  


• Daily maximum effluent temperatures prior to May 2002 were estimated by 
adding 0.5 °C to the daily average temperatures 


• Actual daily maximum effluent temperatures were used after May 2002  


• Average daily effluent flows were used  


• Daily average and daily maximum river temperatures were estimated based on 
ambient air temperatures 


• River flows were primarily calculated by DEQ from USGS gage downloads. 


Based on these data, MWMC would have exceeded its WLA 40 times during the 11-year 
period of analysis had the TMDL been in effect.  Most of the exceedences occur during 
the fall, either in October or November.  This represents a period during which effluent 
and river temperatures are decreasing gradually, while the ambient temperature criteria 
changes from 18 °C to 13 °C in one day.  During the fall of 2001, 20 exceedences would 
have occurred if the TMDL had been in place, which represents the greatest number for 
any year during the period of analysis.  These exceedences would have been avoided if 
discharge had been reduced by about 50 MG during these 20 days (maximum excess 
discharge day was about 8 million gallons).  Likewise, in 2003, exceedences would have 
occurred on 14 days represented by 25 million gallons of excess discharge.  By adding a 
future flow of 1.0 mgd to existing wastewater flows, MWMC would have exceeded its 
WLA 43 times, 3 more than present day flows.  
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Evaluation of TMDL 


The TMDL was reviewed by the United States Geological Survey (USGS) under contract 
to the Oregon Association of Clean Water Agencies and the Willamette Partnership 
(Temperature Effects of Point Sources, Riparian Shading, and Dam Operations on the 
Willamette River, Oregon. USGS Scientific Investigations Report 2007–5185).  This 
review did not result in fundamental changes to the TMDL or spreadsheet.  


MWMC has filed a complaint against DEQ in the Circuit Court of the State of Oregon in 
Lane County.  MWMC’s complaint requests the TMDL be revised to address particular 
technical issues including: 


• Natural thermal potential (NTP) not properly derived 


• NTP inappropriately selected over biologically-based temperature criteria as basis for 
WLA 


• Effect of dams on NTP not determined 


• NTP used inappropriately to determine MWMC’s WLA.  


• The abrupt one-day change of the temperature objective from 18̊ C to 13̊ C 
inappropriately skews the WLA. 


• Point source discharges have a relatively small impact on temperature in the 
Willamette River but bear a disproportionate burden in the WLA. 


• Municipal discharges in particular have a negligible effect on temperature.  


• The precision of the modeling is insufficient to support the WLA. 


• MWMC’s projected cost of compliance is onerous relative any substantiated benefit 
of TMDL implementation.  


• A more stringent scaling factor (“d”) in the modeling is applied to MWMC without 
sufficient explanation.  


The Kennedy/Jenks team conducted a preliminary review of the spreadsheet and came 
to conclusions consistent with those in MWMC’s complaint.  The “d” value is particularly 
important in the WLA determination; lower “d” values translate into lower a WLA and a 
lower allowable discharge volume.  Based on the USGS review, TMDL Chapter 4 and 
TMDL Appendix C, we could not find an explanation of the “d” value assigned to MWMC 
(which is 0.49). The next lowest “d” value assigned to a point source is 0.78.  The TMDL 
refers to the MWMC’s lower “d” value in two places as follows: 


• TMDL page 4-68:  MWMC’s WLA is “lower than allowed other municipal dischargers 
upstream of the Santiam [River] because of the disproportionate impact this 
municipal treatment plant has on cumulative heat loads at the point of maximum 
impact near Albany.  Without these additional reductions, all facilities downstream 
would have been severely limited by their WLAs.” 
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• TMDL page 4-125: “’d’ values . . . were derived through Willamette Mainstem CE-
QUAL-W2 wasteload allocation model iterations.”  


Based on our review, the following two steps may be considered by MWMC in order to 
obtain a more precise estimate of the temperature compliance period:  


• Obtain and review CE-QUAL-W2 input and output files described in TMDL Appendix 
4.4.  


• Scale up MWMC flows currently in the spreadsheet to simulate future conditions and 
analyze exeedence frequency and excess discharge volume at various “d” values to 
provide a basis for planning facilities that may be needed to comply with the TMDL.  


Bacteria  


The TMDL establishes an allocation of 126 E. coli organisms/100 ml as a log-mean 
based on a minimum of 5 samples in a 30-day period and 406 E. coli organisms/100 ml 
in any single sample. E. coli density in the WPCF’s effluent is within this allocation 
except when sanitary sewer overflows occur as the result of extremely high peak flows.  
The Peak Flow Management project is expected to remedy these already infrequent 
events.  The WPCF’s effluent consistently complies with the bacteria limit in the NPDES 
permit and the TMDL allocation. 
 


Mercury  


Mercury occurs naturally in the Willamette Basin.  The Willamette Basin TMDL estimated 
that less than three percent of mercury in basin water bodies comes from municipal 
wastewater treatment plant effluents.  Erosion and runoff of soil containing mercury of 
natural origin and atmospheric deposition are the primary mercury sources (see TMDL 
and DEQ Fact Sheet: Reducing Mercury Pollution in the Willamette River, February 26, 
2007).  Methylated mercury bioaccumulates, and bioaccumulation occurs in fish in 
reservoirs where conditions favor methylation.  Restrictions on fish consumption have 
been established in Dorena and Cottage Grove reservoirs.  The TMDL generally 
requires increased monitoring of mercury. 
 


Existing NPDES Permit Requirements 


The WPCF has a long history of reliable compliance with its National Pollutant Discharge 
Elimination System (NPDES) permit.  The one infrequent exception is effluent TSS 
limits.  Effluent Total Suspended Solids (TSS) and Chemical Biological Oxygen Demand 
(CBOD) limits are summarized in Table 2. 
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Table 2: NPDES Permit Requirements Summary 


Average effluent 
concentrations, mg/L 


Parameter Monthly Weekly 


Monthly 
average, 
lb/day 


Weekly 
average, 
lb/day 


Daily 
maximum, lb 


May 1 – October 31 


CBOD5 10 15 4,100 6,100 8,200 


TSS 10 15 4,100 6,100 8,200 


November 1 – April 30 


CBOD5 25 40 16,000 24,000 32,000 


TSS 30 45 19,000 28,000 38,000 


Other criteria 


CBOD5 and TSS removal 
efficiency 


Shall not be less than 85% monthly average for CBOD5 and 
TSS. 


Daily CBOD5 and TSS mass 
limits 


Suspended when daily flow exceeds 98 mgd 


 
Reliable compliance with CBOD and TSS effluent limits is a primary objective of the 
Tertiary Filtration Phase 1 project.  The infrequent non-compliance events occur during 
periods of high flow in the dry weather regulatory season, which is limited to May.   


In evaluating compliance with effluent TSS and CBOD mass discharge limits, both 
current and projected future flow rates should be considered.  The MWMC Facilities Plan 
projected the WPCF’s Average Dry Weather Flow (ADWF) will increase to over 38 mgd 
by 2025. Current and projected flows are summarized in Table 3.  


Table 3: Current and Projected Flows 


Condition 
2005 


(a)
,  


mgd 
Actual  
current 


(b)
 


2025 
(a)
,  


mgd 


ADWF 30.5 25.9 38.4 


MMDWF 46 42.7 59.3 


MWDWF 66.7 56.3 86.2 


MDDWF 96.3 82.4 124.5 


AWWF 52.5 47.8 68.2 


MMWWF 85.7 105.2 110.8 


MWWWF 127.7 122.4 165.3 


MDWWF 174.9 190.8 226.7 


WWPHF 266 205.3 277 


Secondary treatment process 
sustained capacity 150 - 165 
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Notes: 


(a) Source: MWMC Facilities Plan, CH2M Hill, 4/04 and Technical Support for the MWMC Facilities Plan – 
Task 5: CIP Prioritization/Refinement Assistance Tertiary Filtration Evaluation 


(b) Source: WPCF operating data 2002 through 2007. 


 
Applying the projected flow increases to historical plant performance figures allows for 
an assessment of future TSS and CBOD compliance.  The compliance assessment 
assuming no tertiary filtration or recycled water productions is summarized in Table 4.  


Table 4: WPCF CBOD and TSS without Filtration or Recycled Water  


Parameter 
Permit 


requirement 
Worst case value, 


2002-07
(a)
 


Projected year 
2025 value 


(b)
 


May 1 - Oct 31    


CBOD5 30-day concentration, mg/l 10 6.5 6.5 


CBOD5 7-day concentration, mg/l 15 8.0 8.0 


CBOD5 30-day mass, lb/day  4,100 1,713 2,540 


CBOD5 7-day mass, lb/day  6,100 2,234 3,312 


CBOD5 daily mass 
(c)


, lb/day  8,200 2,880 4,270 


TSS 30-day concentration, mg/l 10 12.6 12.6 


TSS 7-day concentration, mg/l 15 14.4 14.4 


TSS 30-day mass, lb/day  4,100 3,525 5,226 


TSS 7-day mass, lb/day  6,100 7,239 10,733 


TSS daily mass 
(c)


, lb/day  8,200 15,815 23,448 


Nov 1 - Apr 30    


CBOD5 30-day concentration, mg/l 25 8.6 8.6 


CBOD5 7-day concentration, mg/l 40 13.3 13.3 


CBOD5 30-day mass, lb/day  16,000 7,057 10,463 


CBOD5 7-day mass, lb/day  24,000 15,098 22,385 


CBOD5 daily mass 
(c)


, lb/day  32,000 7,767 11,516 


TSS 30-day concentration, mg/l 30 11.1 11.1 


TSS 7-day concentration, mg/l 45 20.0 20.0 


TSS 30-day mass, lb/day  19,000 11,211 16,622 


TSS 7-day mass, lb/day  28,000 19,182 28,440 


TSS daily mass 
(c)


, lb/day  38,000 15,661 23,219 


Year-round    


Minimum monthly CBOD5 removal, % 85 90.5 90.5 


Minimum monthly TSS removal, % 85 85 85 
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Notes: 


(a) Potential noncompliance indicated in BOLD 


(b) Mass discharges increased based on future-to-current ADWF ratio. Assumes no filtration and no 
secondary treatment performance improvement. 


(c) Daily mass limits suspended for flows greater than 98 mgd. Analysis considers only times when flow 
was 98 mgd or less. 


 
As shown in Table 4, without filtration or recycled water production, the following current 
and future compliance concerns exist: 


• Dry weather monthly average TSS concentration limit 


• Dry weather monthly average TSS mass discharge limit  


• Dry weather weekly average TSS mass discharge limit 


• Dry weather daily maximum TSS mass discharge limit 


• Wet weather weekly average TSS mass discharge limit 


 


NPDES Permit Renewal 


The WPCF’s NPDES permit has an expiration date of December 31, 2006.  The permit 
automatically remains in effect until a new permit is issued by DEQ.  Potential issues 
associated with a permit renewal are outlined below. 
 
Temperature. The temperature limit is expected to be modified to reflect the TMDL, as 
described above in the Willamette Basin TMDL section.  
 
Dilution-Based Effluent Limits.  The WPCF’s NPDES permit includes limits on effluent 
ammonia concentration.  These limits were based on a mid-1990s Mixing Zone Study, 
associated dye test, and subsequent outfall diffuser design which provided a dilution 
ratio of 12:1 (River to effluent flow).   
 
When evaluating dry weather ammonia toxicity, current DEQ policy requires 
consideration of the following flow rates: 
 


• River flow: The minimum 7-day-average flow with a 10-year recurrence (7Q10 flow).  
In addition, current DEQ policy allows the use of 25 percent of the river flow for 
dilution within the regulatory mixing zone (RMZ).  The remaining 75 percent of the 
river is preserved for fish passage. 


 


• Effluent flow: The design average dry weather flow (DAWDF). 
 
The dilution predictions and outfall diffuser design are based on utilizing approximately 
two-thirds of the 7Q10 river flow (7-day-average low flow with a 10-year recurrence 
interval) according to the Mixing Zone Study.  The 7Q10 flow at the WPCF outfall is 
1,310 cubic feet per second (cfs).  Applying the current DEQ guidance on mixing zones 
(Regulatory Mixing Zone IMD, December 2007) of retaining 75 percent of the River for 
fish passage, the River flow available for effluent dilution is only 328 cfs.  Current DEQ 
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dilution guidelines could result in an ammonia limit that is less then half of the current 
ammonia limit as illustrated in Table 5.  This simplistic assessment illustrates the 
magnitude of potential changes to effluent ammonia limits.  A Reasonable Potential 
Analysis (RPA) for ammonia toxicity would have to be conducted to establish actual 
effluent limits.   
 


Table 5: Potential Changes in Effluent Ammonia Limits 


Condition Current limit, mg-N/L Potential future limit, mg-N/L 


Dry weather monthly 
average effluent ammonia 


12 4.6 


Dry weather daily maximum 
effluent ammonia 


22 8.3 


 
The ramifications of this issue are potentially far reaching.  Application of current DEQ 
guidelines would, in effect, reduce the size of the WPCF’s regulatory mixing zone.  This 
could ultimately trigger a requirement to modify the outfall diffuser or provide additional 
nitrification.  In addition, DEQ’s September 2005 Internal Management Directive (IMD) 
Reasonable Potential Analysis for Toxic Pollutants sets forth toxicity criteria for 
approximately 100 constituents.  Similar to the assessment of effluent ammonia limits 
above, if the quantity of river water available for dilution of these 100 constituents is 
reduced, the reasonable potential for toxicity would increase accordingly.  Likewise, if a 
potential toxicity issue is identified, the effluent limits for the toxic constituent would 
become proportionally more stringent.  
 
Re-rating the WPCF’s Design Capacity.  MWMC is considering requesting from DEQ 
an increase in the WPCF’s design ADWF (from 49 mgd to 59 mgd) because there is a 
concern that DEQ will try to eliminate the high flow daily mass waiver currently allowed.  
The MWMC Facilities Plan (April 2004) projected that ADWF would be 38.4 mgd in 
2025, with an increase to 49.4 mgd at build-out conditions.  MWMC staff do not 
anticipate that increasing the design ADWF in the WPCF’s NPDES permit will result in 
increased BOD and TSS mass discharge limits.  The following should be considered as 
MWMC moves through the decision-making process: 
 


• Increasing the design ADWF could trigger elimination of the daily mass CBOD 
and TSS discharge limit high flow waiver.  At the current design ADWF of 49 
mgd, the daily mass limit suspension trigger flow rate is 98 mgd (a two-fold flow 
increase).  Increasing the design ADWF to 59 mgd would likely result in DEQ 
eliminating this provision from the permit.  Based on a compliance evaluation 
conducted as part of the Tertiary Filtration Phase 1 project, such a change would 
make reliable compliance with effluent CBOD and TSS mass discharge limits far 
more difficult, and would increase the required capacity of the tertiary filtration 
system to over 100 mgd.  Regardless of whether an ADWF increase is 
requested, MWMC should monitor the high flow waiver during the NPDES permit 
renewal process as DEQ may attempt to eliminate the waiver.  
 


• Reasonable potential analyses for toxic constituents, such as ammonia and 
metals, are conducted based on the WPCF’s design ADWF.  Increasing the 
design ADWF would arithmetically reduce available dilution, thereby increasing 
the potential that an RPA will result in a toxicity concern.  This would, in turn, 
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increase the potential for and restrictiveness of corresponding effluent limits.  
Similarly, decreasing the WPCF’s design ADWF would reduce the potential of an 
RPA “hit”. 


 


• An antidegradation analysis would be required to verify that the increased 
permitted flow would not degrade water quality.  The permit may need to include 
measures to assure that increased flow would not degrade water quality, such as 
more stringent effluent limits.  


 
Recycled Water Rule Revisions.  Oregon adopted revised recycled water regulations 
in May 2008 (Oregon Administrative Rules Chapter 340 Division 55).  Generally 
speaking, the revised rulemaking increased and clarified allowed uses, and streamlined 
recycled water program development.  In addition, quality criteria for five classes of 
recycled water were established.  For the WPCF, three classes of recycled water will 
likely come under consideration as the program evolves: 


• Class D recycled water is essentially disinfected secondary effluent 


• Class C recycled water is secondary effluent disinfected to a median of 23 total 
coliform organisms per 100 mL and less than 240 total coliform organisms per 
100 mL in any two consecutive samples. 


• Class A recycled water is filtered and disinfected secondary effluent and 
represents the highest recycled water quality level.  Quality requirements for 
Class A recycled water are summarized in Table 6. 


Table 6: Water Quality Requirements for Class A Recycled Water 


Parameter Requirement 


Turbidity Filtration required 
Shall not exceed an average of 2 NTU over a 24-hour period 


 Shall not exceed 5 NTU more than 5% of the time over a 24-hour period 


 Shall not exceed 10 NTU at any time 


Total coliform bacteria Shall not exceed a median of 2.2 organisms per 100 mL over a 7-day 
period 


 No single sample shall exceed 23 organisms per 100 mL 


 
 


Emerging Regulatory Issues 


Regulatory requirements for NPDES permit holders are constantly evolving through new 
scientific advancements, ongoing water quality monitoring, increased understanding of 
impacts to aquatic life and human health, economic conditions, litigation, policy changes, 
and public perception.  These requirements generally result in stricter effluent limitations 
for point source dischargers throughout Oregon.  


The emerging regulatory issues described in this section have received varying degrees 
of attention and scrutiny from the EPA, DEQ, state legislators, environmental groups, 
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and the public.  As such, each has the potential to impact permit requirements and 
compliance at some point in the future.  


Turbidity Standard.  The current draft criteria from DEQ would impose a numerical limit 
allowing increases of no more than 5 Nephelometric Turbidity Units (NTUs) maximum or 
3 NTUs on a monthly average basis above natural background levels.  Under the draft 
criteria, dischargers that have a reasonable potential to cause or contribute to an 
exceedance of the turbidity criteria will be assigned numerical effluent limits calculated to 
meet the turbidity criteria at the edge of the permitted mixing zone.  The overall average 
turbidity in MWMC’s unfiltered effluent was 3.0 NTU and the 95th percentile value was 
3.6 NTU during a filtration study conducted July – November 2008.  Thus, the effect of 
MWMC’s discharge is expected to be within the proposed allowed range. DEQ has 
added turbidity onto their 2009 Rulemaking Calendar. 


Ammonia Criteria.  In 1999, EPA revised its ammonia criteria.  DEQ has proposed new 
ammonia criteria based on the EPA’s revised criteria, and is waiting for the EPA to 
approve the State’s revised criteria.  Any new criteria adopted by the EPA could result in 
modifications to MWMC’s NPDES permit associated with ammonia-nitrogen. 


Challenge of NPDES Compliance Schedules.  Compliance schedules have been used 
in NDPES permits to allow dischargers time to implement projects that may be needed 
to comply with permit requirements.  Litigation was recently filed against the EPA by 
Northwest Environmental Advocates questions the implementation and validity of 
compliance schedules in NPDES permits.  Arguments in this litigation include whether or 
not compliance schedules should be allowed in NPDES permits altogether.  Elimination 
of compliance schedules from NPDES permits could result in permit conditions with 
which dischargers, such as MWMC, would be in non-compliance immediately upon 
permit issuance.  For example, if MWMC was unable to comply with a more stringent 
ammonia limit that may be imposed (discussion in Ammonia Criteria and Dilution-Based 
Effluent Limits sections above), an attainable interim ammonia limit and a compliance 
schedule requiring implementation of a project necessary to meet a final ammonia limit 
could be imposed based on current policy.  However, if compliance schedules are not 
allowed, MWMC would need to meet the final ammonia limit immediately upon adoption 
of the revised NPDES permit.  


Possible Revision to Oregon Fish Consumption Rate.  The DEQ, EPA and the 
Confederated Tribes of the Umatilla Indian Reservation conducted a series of public 
workshops relating to the rate of human fish consumption in Oregon.  The workshops 
started in October 2006 with the purpose of discussing fish consumption rate and human 
health protection of Oregonians who eat fish and shellfish. The result of the Fish 
Consumption Rate Project was to increase the human fish consumption rate in Oregon 
to 175 g/day, ten times higher than the current Oregon and federal standard of 17.5 
g/day.  In October 2008, the Environmental Quality Commission unanimously authorized 
DEQ to proceed with rule revisions that will set new water quality standards for toxics in 
Oregon based on the revised fish consumption rate.  A likely result of the increase in the 
fish consumption rate will be a significant tightening of the human health criteria for toxic 
pollutants for metals (e.g. mercury).  This change would increase the likelihood of 
reasonable potential in MWMC effluent and thus imposition of effluent limits for toxic 
constituents.  
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Willamette River Toxics Monitoring Program.  The DEQ has implemented a draft 
Toxics Monitoring Program (TMP) in the Willamette Basin Plan during 2008 and 2009.  
Numerous regulatory and academic authorities have compiled various lists of what they 
believe constitute the most toxic pollutants; unfortunately, no generally agreed-to list of 
toxic pollutants is available.  Senate Bill 737 (SB 737) enacted by the Oregon Legislature 
directs DEQ to: (1) consult with all interested parties by June 2009 to develop a list of 
Persistent Priority Pollutants that have a documented effect on human health, wildlife, 
and aquatic life; and (2) by June 2010, report to the Legislature on the list of priority 
persistent pollutants -- point, nonpoint, and legacy sources of priority persistent 
pollutants "from existing data" along with source reduction and control 
recommendations.   
 
DEQ has released a draft list of 175 pollutants.  The list of pollutants can be loosely 
classified into several areas: volatile and semivolatile organic chemicals (VOCs and 
SVOCs), polyaromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), 
polybrominated diphenyl ethers (PBDEs), dioxins and furans, heavy metals, current-use 
and legacy pesticides, and contaminants of emerging concern (i.e., pharmaceuticals, 
personal care products, and plasticizers). 
 
A 12-step process based on science and policy was used to develop the list.  The public 
comment period for the draft list ended on March 27th.  In June 2009, DEQ will develop a 
final list of toxic pollutants based on public comment, availability of analytical methods, 
presence in Oregon waters, and feasibility of reduction options.  In June 2010, DEQ will 
submit a report to the legislature on the sources of the pollutants and opportunities for 
reduction.  The 52 largest municipalities in Oregon, including MWMC, will then begin 
monitoring their effluents for the final list of pollutants.  By July 2011, municipalities will 
develop toxics reduction plans for each pollutant that is found to be greater than a 
“trigger level.”  If a drinking water Maximum Contaminant Level (MCL) exists for a 
pollutant, this will be the trigger level.  If no drinking water MCL exists for a compound, 
the EQC will develop a trigger level.  Toxics reduction plans will be incorporated into 
NPDES permits upon the next permit renewal. 
 
At this time it is unknown what long-term requirements will be imposed on MWMC as the 
result of SB 737.  However, consistent with other regulatory trends, it is likely that the 
implementation of further restrictions to Willamette River discharges supports the need 
for a water recycling program. 
 
Wet Weather Policy Development.  The DEQ and EPA have been discussing various 
policy issues associated with effluent management during the wet weather period, 
focusing on two important elements.  First, the option for blended treatment may be 
disallowed for all Oregon wastewater facilities and this may impact MWMC’s blended 
treatment strategy.  Second, DEQ currently allows SSO’s during storm events of greater 
than 5-year, 24-hour intensity.  Design peak flows could increase substantially if EPA 
disallows SSO’s under any conditions. 


Oregon Drug Take Back Program.  The Oregon Drug Take Back Program was 
initiated with three major objectives: 1) to reduce avoidable poisonings in both children 
and adults; 2) to prevent prescription drug abuse and addiction, mostly in teenagers; and 
3) to protect water quality.  The program is operated by a wide stakeholder group 
comprised of local municipalities, state governmental agencies, utility and pharmacy 
associations, and environmental interest groups.  The stakeholder group met from 
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October 2006 to July 2007 and developed a 111-page report detailing the research 
conducted and recommendations for the Oregon program, based on an existing program 
that has been operating successfully for 10 years in British Columbia.  The 2009 Oregon 
Legislature is contemplating proposed legislation to support a Drug Take Back Program. 
This type of program could be very helpful to wastewater utilities in proactively 
eliminating pollutants entering treatment systems and thus eliminating the need for 
costly upgrades.  Experience with drug take back programs in other states and British 
Columbia indicates these pre-treatment programs can achieve removal rates of between 
25 and 50 percent.  This represents a significant reduction in influent pharmaceutical 
concentrations.  However, since evaluation of the impacts of pharmaceuticals and other 
constituents of emerging concern is in its infancy, it is unknown how this removal rate 
would compare with potential future discharge limitations. 


Future Willamette River TMDLs.  The Clean Water Act 303 (d) list provides the most 
current water quality assessment in the Willamette River near the WPCF.  Ambient 
water quality monitoring and the subsequent 303(d) listing process are tools that DEQ 
use to modify TMDL’s as well as other policies.  TMDLs have been completed on the 
Willamette River for temperature, mercury and bacteria (E. coli).  Additional 303(d) 
listings of pollutants of concern in the vicinity of the MWMC WPCF effluent discharge are 
summarized in Table 7. 


Table 7: Willamette River 2004/06 303(d) List 


Parameter 
 


Season Criteria Beneficial Uses Year 
Assessment 


Action 


Category 5 – TMDL Required 


Temperature 
Oct. 15 – May 15 
May 16 – Oct 14 


13 & 18° C 7-day 
Average 


Salmon & Steelhead 
Spawning 


2004 Added 


Manganese Year Round 
Toxic Substances 


(Table 20) 
Human Health 1998 Added 


Dissolved 
Oxygen 


Oct. 15 – May 15 
11.0 mg/l or 95% 


saturation 
Salmon & Steelhead 


Spawning 
2004 Added 


Iron Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Mercury Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


E. Coli Fall, Winter, Spring 126 org/100 ml Water Contact Recreation 2004 Added 


Category 3 – Insufficient Data 


Dioxin Undefined 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
1998 Added 


Zinc Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Copper Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
1998 Added 


Sedimentation Undefined Turbidity Aquatic Life 1998 Added 


Nickel Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
1998 Added 
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Parameter 
 


Season Criteria Beneficial Uses Year 
Assessment 


Action 


Antimony Year Round 
Toxic Substances 


(Table 20) 
Human Health 2004 Added 


Arsenic Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Barium Year Round 
Toxic Substances 


(Table 20) 
Human Health 2004 Added 


Beryllium Year Round 
Toxic Substances 


(Table 20) 
Human Health 2004 Added 


Cadmium Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Chloride Year Round 
Toxic Substances 


(Table 20) 
Aquatic Life 2004 Added 


Chromium Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Chlorophyll-a Fall, Winter, Spring 0.015 mg/l 
Aquatic Life & Water 


Supply 
2004 Added 


Lead Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Selenium Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Silver Year Round 
Toxic Substances 


(Table 20) 
Human Health & Aquatic 


Life 
2004 Added 


Thallium Year Round 
Toxic Substances 


(Table 20) 
Human Health 2004 Added 


Category 2 – Attaining Some Criteria 


Ammonia Year Round 
Toxic Substances 


(Table 20) 
Aquatic Life 2004 Added 


Chlorophyll-a Summer 0.015 mg/l 
Aquatic Life & Water 


Supply 
2004 Added 


pH Year Round 6.5 – 8.5 
Aquatic Life & Water 
Contact Recreation 


2004 
No Status 
Change 


Dissolved 
Oxygen 


Year Round 
Not less than 6.5 


mg/L 
Aquatic Life 2004 Added 


E. Coli Summer 126 Org./100 ml Water Contact Recreation 2004 Added 


Fecal Coliform Summer 200 Org./100 ml Water Contact Recreation 1998 Added 


 
While TMDLs in the Willamette River for temperature, mercury and bacteria were 
approved by the EPA in 2006, the Willamette TMDL is scheduled to be updated 
approximately every five years.  Category 5 pollutants summarized in Table 7 could 
potentially be included in the TMDL update along with any additional Category 3 
pollutants for which additional data is collected to further quantify water quality 
impairments.  Therefore, TMDLs completed over the next 50 years may include many of 
the Category pollutants summarized in Table 7. 
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Regulatory Compliance Approaches 


The MWMC Facilities Plan laid the groundwork for MWMC’s current approach to 
regulatory compliance.  In some ways, the Facilities Plan viewed compliance in an 
“issue/response” fashion:   
 


• Effluent TSS/BOD limits was addressed with filtration 
 


• Temperature limits were addressed with water recycling 
 


• Sanitary sewer overflows were addressed with peak flow management facilities 
 
Not thoroughly addressed in the Facilities Plan is the fact that the construction of new or 
improved treatment and operational changes can have multiple impacts on performance 
and regulatory compliance.   
 
A comprehensive compliance evaluation provides the following benefits: 
 


• Identifies important relationships between specific compliance approaches 
 


• Highlights approaches that provide multiple benefits 
 


• Ascertains the most cost-effective compliance strategy 
 


• Promotes opportunities for program flexibility 
 


• Identifies necessary studies and negotiations 
 


• Focuses public outreach efforts 
 


Compliance Drivers 


Current water quality issues and regulatory standards are the key drivers in a 
compliance evaluation.  Because of the uncertainty involved, potential future regulatory 
requirements should not drive the compliance assessment.  Rather, they should be used 
as a tool to (1) evaluate approaches that appear to offer similar initial benefits, and (2) 
identify and prioritize opportunities for program flexibility. 
 


Compliance Approaches 


The MWMC Memorandum Temperature Total Maximum Daily Load Implementation 
Options from June 11, 2008 coupled with Kennedy/Jenks’ TM 02 Preliminary 
Compliance Assessment Table 2.4 from January 29, 2009 proposal, provide a good 
assessment of potential compliance approaches for MWMC. 
 
 
Primary Compliance Approach – Recycled Water Implementation.  Based on a 
review of immediate and future regulatory issues MWMC has started down an effective 
pathway to compliance by pursuing a water recycling program.  Water recycling options 
currently receiving serious consideration by MWMC are Class A and Class C recycled 
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water programs, subsurface (hyporheic) discharge, constructed wetlands, and potential 
landscape irrigation.  Each of these recycled water options provides numerous 
regulatory compliance benefits and are likely not to result in additional regulatory 
burdens that would not be of issue had recycled water not been pursued by MWMC.  
Specific regulatory issues, such as federal or other state permitting should be described 
as the recycled water options are developed. 
 
Potential compliance approaches not mentioned in the MWMC Facilities Plan or the 
Temperature Total Maximum Daily Load Implementation Options memoranda are 
discussed briefly below.  These approaches may assist MWMC in implementing a water 
recycling program by providing flexibility in timing, location and volume of effluent reuse.   
 
Ultra-Clean Sampling and Laboratory Methods.  The toxicity levels for many 
pollutants are near detections limits, especially for those introduced by SB 737.  As 
such, conventional sampling and laboratory techniques can introduce trace quantities of 
contaminants, which cause apparent exceedences of toxicity limits.  Many agencies 
have found that simply by switching to ultra-clean methods and therefore eliminating 
inadvertent contamination, imposition of additional limits can be avoided and compliance 
with any existing limits can be achieved. 
 
Water Effects Ratio and Translator Studies.  A water effects ratio and translator are 
regulatory mechanisms to obtain a less stringent effluent limit for metals.  Water Effects 
Ratio studies would characterize site-specific water quality conditions that render metals 
less toxic than assumed when water quality objectives were developed.  For example, 
receiving water may have organic carbon of a nature that chelates a metal and makes it 
less bio-available and less toxic.  Under such conditions, toxic conditions would occur at 
a higher metal concentration, thus justifying a less stringent limit for the metal.  A 
translator study characterizes the fraction of total recoverable metal in the downstream 
water that is dissolved.  Since effluent limits are based on total metal concentration and 
toxicity is based on the dissolved fraction, a translator study may provide a basis for a 
less stringent effluent limit.  
 
Renegotiate BOD/TSS Removal Efficiency Requirement.  The WPCF’s NPDES 
permit allows MWMC to apply for lower BOD and TSS removal requirements (Schedule 
D, Item 8).  An engineering study is a prerequisite; such a permit modification may 
nevertheless be a cost effective way to reduce the potential for noncompliance events 
during high flow conditions.  
 
River Flow-Based Permit Limits.  The assimilative capacity of a receiving water 
changes depending in part upon its flow rate.  Accordingly, DEQ has issued many 
NPDES permits in which effluent limits vary depending on river flow.  In developing a 
conventional permit, DEQ typically establishes effluent limits based on critical low-flow 
conditions.  These limits then apply over the full range of river flows.  With river-flow-
based permits, effluent limits vary depending on the river’s flow and assimilative 
capacity.  So, compared to a conventional permit, limits at critical low flow conditions 
remain unchanged, while limits at higher river flows are relaxed.  Therefore, while river 
flow-based permits do not change the required treatment capabilities of the treatment 
facility, they offer “breathing room” to accommodate upset conditions and most high 
loading periods.   
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Outfall Relocation.  The WPCF’s outfall diffuser was designed to maximize dilution of 
the effluent by the Willamette River, within the physical, regulatory, and financial 
constraints that existed at the time of construction.  To increase the river width available 
for fish passage to the current guideline of 75 percent, modifications to the outfall 
diffuser would be required.  Such highly visible, environmentally sensitive, in-river work 
would require a significant permitting effort.   
 
The December 2007 Regulatory Mixing Zone Internal Management Directive suggests 
that a re-evaluation of the regulatory mixing zone could occur along with the next 
NPDES permit renewal.  Such an evaluation could set in motion a multi-year process of 
evaluating the existing mixing zone; establishing new mixing zone boundaries; 
determining revised dilution values; setting new permit requirements; and modifying the 
outfall diffuser.  
 
Should MWMC elect to pursue subsurface discharge at Confluence Island, other 
potential benefits should be considered.  The lack of dilution available in the Willamette 
River at the WPCF exacerbates potential toxicity concerns.  Confluence Island is so 
named because it is located at the confluence of the Willamette and McKenzie Rivers.  
The river flow just downstream of Confluence Island is effectively the sum of the 
Willamette and McKenzie River flows upstream of the island.  Based on available river 
gauging information, the 7Q10 flow downstream of the island is 3,312 cfs whereas 7Q10 
flow at the current outfall site is 1,310 cfs.  By relocating the outfall and discharging 
downstream of the Willamette/McKenzie confluence, the WPCF could discharge 
approximately 2.5 times as much effluent without creating toxicity concerns as compared 
to the current outfall location (Table 8).  The WPCF’s current NPDES permit 
requirements are based on a dilution ratio of 12:1. 


 


Table 8: Available Dilution Comparison 


 


Outfall Location 7Q10 river 
flow, cfs 


River flow 
available for 
dilution (c), cfs 


Dilution ratio (a), 
river:effluent 


WPCF 1,310 328 4.3 


Confluence 
Island 


3,312 (b) 828 10.9 


Notes: 


(a) Based on current WPCF design ADWF of 49 mgd. 
(b) Based on Harrisburg gauging station 
(c) Based on current DEQ guideline of 75 percent of river reserved for fish passage 


 
MWMC may want to consider the potential for such a project as plans for the sub-
surface discharge system evolve.  If sub-surface discharge at Confluence Island is 
implemented, the single largest cost element of an outfall relocation project—the pipeline 
between the WPCF and the river confluence—will have already been constructed.  By 
simply increasing the size of this pipeline and making provisions for a future connection 
point, the flexibility to cost-effectively construct a new outfall in the future would be made 
available.   
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Cumulative Compliance Benefits with Recycled Water Production.  It appears as 
though the MWMC Facilities Plan did not account for the cumulative benefits that parallel 
approaches could have on compliance.  For example, the Facilities Plan recommended 
tertiary filtration for compliance with CBOD/TSS limits and recycled water production for 
compliance with the temperature TMDL.  However, the fact that recycled water 
production also aids compliance with CBOD/TSS limits was not accounted for.  This 
methodology provides a degree of simplicity and conservatism to compliance strategy 
development, which is appropriate at the planning level.  However, without thorough re-
evaluation it can also result in construction of unnecessary facilities.  
 
A solids balance spreadsheet was developed as part of the Tertiary Filtration Phase 1 
project to verify the filtration capacity requirements.  The solids balance spreadsheet 
accounted for the following factors: 


• Actual filter TSS removal performance as determined during pilot testing 


• Backwash water production as determined during filter pilot testing 


• The potential to produce Class A recycled water 


• The potential to produce Class C recycled water 


• Operation of the peak flow management facilities 


• Continued inclusion of the 98 mgd daily mass load waiver in the WPCF’s NPDES 
permit 


After establishing evaluation criteria with MWMC staff and assessing multiple potential 
non-compliance conditions for 2002 through 2008, the filter capacity required for 
compliance was determined.  The controlling condition was compliance with the dry 
weather monthly average TSS concentration limit, which occurred in May 2006.  The 
results listed in Table 9 are based on recycled water production not occurring 
simultaneously—consistent with the evaluation approach selected by MWMC.   


Table 9: Estimated Tertiary Filtration Capacity Necessary for Permit 


Compliance without Recycled Water Production 


Year Filtration Capacity, mgd 


  


2005 11 


2025 14 


 


In performing the capacity analysis, the following important factors became apparent: 


• Retaining the 98-mgd daily mass limit waiver is critical to long-term compliance with 
TSS/CBOD limits. 


• Because of the significantly lower mass limits, compliance during the dry weather 
season is more difficult than compliance during the wet weather season. 
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• Compliance with daily and weekly mass limits during high flow periods of the dry 
weather permit season could become an issue if a plant upset occurs concurrently. 


• The critical compliance condition is high flows during the dry weather permit season.  
Historically speaking, this condition invariably happens in May. 


Consideration of recycled water production was included as part of the filter capacity 
decision making process.  In fact, MWMC staff established preliminary Class A recycled 
water production goals at the filter capacity selection meeting.  MWMC personnel 
decided the filtration system should comply with the following capacity objectives: 


• Produce 10 mgd of Class A recycled water on a continuous basis. 


• Produce 11 mgd of filtered effluent for NPDES permit compliance on a monthly 
basis. 


• Produce 14 mgd of filtered effluent for NPDES permit compliance on a monthly basis 
by year 2025 


• Be expandable to produce 30 mgd of Class A recycled water on a continuous basis 
by year 2025. 


While the filter capacity decision making process did not incorporate the simultaneous 
compliance benefits of recycled water production, the mass balance spreadsheet was 
specifically developed so it can be used to complete such an analysis.  It is anticipated 
the spreadsheet will be used to refine the compliance assessment as the recycled water 
program develops.  


Recommended Action Items 


This section describes regulatory and compliance issues that should be further 
considered to provide a basis for a comprehensive discharge compliance plan and to 
provide the basis for determining the extent to which discharge compliance may drive 
water reuse.  
 
1. TMDL Evaluation.  The TMDL is the single greatest potential driver of MWMC 


compliance costs.  Based on our review, the following two steps may be considered 
by MWMC in order to obtain a more precise estimate of the temperature compliance 
period. 


a. Obtain and review CE-QUAL-W2 input and output files described in TMDL 
Appendix 4.4.  


b. Scale up MWMC flows currently in the spreadsheet to simulate future 
conditions and analyze exeedence frequency and excess discharge volume 
at various “d” values to provide a basis for planning facilities that may be 
needed to comply with the TMDL.  


2. Confluence Island Sub-surface Discharge Evaluation.  Sub-surface discharge 
may be an important element of a strategy for compliance with the temperature 
TMDL and possibly other future water quality requirements.  As stated by MWMC 
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staff, “The site has very high environmental value and also poses significant habitat 
and floodplain enhancement opportunities to meet multiple objectives.  Some habitat 
enhancements may qualify for future ecosystem trading credits.”  Confluence Island 
may represent a suitable location for cooling ponds, wetland treatment as well as 
sub-surface discharge.  An evaluation to further examine the geological and 
ecological issues to determine the feasibility, potential benefit and cost of discharge 
at Confluence Island is recommended.  This evaluation could also provide the basis 
of an initial assessment of discharge relocation to below Confluence Island.  


3. Irrigation Assessment.  Understanding the hydraulic and agronomic consumption 
potential of likely recycled water end uses such as BioCycle Farm, Beneficial Reuse 
Site (formally seasonal industrial waste facility), Delta Sand & Gravel, landscape 
alternatives along the Greenway and parks, and perhaps customers of the Eugene 
Water and Electric Board will help MWMC understand reuse demand and timing. 


4. Inflow/Infiltration Evaluation.  Several developments described above indicate that 
mixing zone credit may decrease, potentially resulting in more stringent effluent 
limits.  In addition, Oregon’s Wet Weather Policy may be modified in a fashion that 
would substantially reduce the compliance benefits of MWMC’s blended treatment 
strategy.  These factors suggest that reduced plant flow may avoid substantial 
treatment and disposal costs.  Dry season collection system infiltration may be 
contributing to plant flow and reduced flow, especially if combined with flow-based 
effluent limits, may be part of a cost-effective compliance strategy.  Information about 
the importance of infiltration and the cost of control should be assembled and a 
preliminary assessment made of the benefits of more detailed evaluation.  Likewise, 
wet season inflow and infiltration may be part of a cost-effective compliance strategy 
and should be further evaluated. 


5. Oregon Drug Take Back Program.  MWMC should consider the benefits of 
proactively implementing this issue, which could include supporting legislation and 
initiating a local pilot program.  


6. Conduct Reasonable Potential Analysis (RPA).  A comprehensive evaluation of 
effluent quality using existing and anticipated water quality objectives is 
recommended to identify specific water quality constituents for which effluent quality 
limits could be imposed and compliance problematic.  The RPA should take into 
account the possible revision to Oregon Fish Consumption Rate. 


7. Evaluate Flow-Based Effluent Limits.  Flow-based effluent limits may be a cost-
effective compliance solution for MWMC during all but the lowest flow conditions, 
particularly in light of the potential for reduced mixing zone credit.  An assessment of 
Oregon’s policy, specific benefits and challenges of obtaining flow-based effluent 
limits is recommended to provide the basis of a comprehensive discharge 
compliance plan. 


8. Audit of Field Collection and Laboratory Analytical Methods.  One false water 
quality measurement can result in years of study costs and compliance challenges. 
Maintenance of the highest water quality data quality assurance program is a cost-
effective compliance strategy, and existing procedures and methods should be 
evaluated to determine what if any changes may be appropriate to assure data 
quality.  
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A STEER analysis, which refers to Socio-cultural, Technological, Economic, Ecological, 
and Regulatory factors, influence the long-term success of a recycled water program at 
Metropolitan Wastewater Management Commission (MWMC). The SWOT/STEER 
process allows MWMC to carefully consider influences internal and external to MWMC in 
meeting agency program goals. This STEER analysis provides a qualitative assessment 
of data gaps that exist for the five aforementioned factors.  
 
The five factors in the STEER analysis include: 


A. Socio-cultural. Social and cultural considerations include activities that shape 
local, national and international public policy, equality, treatment of minorities, 
quality of life, population growth rate, career attitudes, and issues of public 
concern. The current socio-cultural climate establishes community attitudes 
toward recycled water acceptability and user demands for a recycled water 
product. 


B. Technological. Factors include treatment, irrigation, and conveyance system 
automation, replacement of older technology, technology incentives, and rate of 
technological change. These can influence labor hours and influence contracting 
decisions. Furthermore, technological shifts can affect costs, quality, and lead to 
innovation. MWMC’s and the community’s current and achievable technological 
status impacts the degree, capacity, and extensiveness of recycled water 
availability and application. 


C. Economic. Economic considerations reflect activities related to shaping demand 
for recycled water, employee compensation, community contributions, local 
procurement policies, potential incentives for specific recycled water end uses 
and users, and other monetary issues related to agency activities.  
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D. Ecological. Environmental considerations include the effect of processes, 
products or services on the environment. These may include air, water, land, 
natural resources, flora, fauna and human health. In the MWMC service area 
climate change and carbon footprint are factors for selecting recycled water 
project alternatives. The availability of water in the Willamette-McKenzie River 
systems and the importance of maintaining habitat and fisheries while providing 
community water supply are ecological considerations.  


E. Regulatory. Factors include federal, state and local laws and regulations related 
to water quality and quantity, air, and land media. These factors can affect how 
an agency operates, its costs, and the demand for its services. Regulatory 
issues, such as the temperature TMDL, drive both the need for recycled water 
use and the limitations of recycled water use (e.g. recycled water class 
restrictions). 


At this stage in the recycled water program planning process, alternatives were 
evaluated using a matrix-based approach incorporating qualitative criteria related to 
each STEER factor. Alternatives received a “?” for those factors that require additional 
data. Having this additional data will help MWMC address or obtain support regarding 
socio-cultural, technological, economic, environmental and regulatory issues that 
influence a recycled water program. Factors that received a “ ” represent a significant 
opportunity for MWMC to showcase or benefit from this particular factor within an 
alternative.  


Community and worker quality of life considerations factored reflect the effect of each 
recycled water alternative on the quality of life of Eugene and Springfield residents, 
including potential end use of the product, and any impacts to overall quality of life such 
as air quality, noise, and odors. The working conditions for MWMC staff were also 
considered as they relate to recycled water production including operation of new 
treatment and conveyance processes. Local job creation considers increased 
availability of recycled water in creating economic opportunities for farmers, habitat or 
other businesses, which in turn could stimulate the local economy, and return benefits to 
the community through increased capital. Public policy leadership potential considers 
any new policies and partnerships formed from the recycled water program that enhance 
MWMC’s ability to fulfill its mission and could possibly be used as "a model throughout 
the region and the United States. 


Technology modifications refer to the potential changes to mechanical systems such 
as treatment, conveyance, distribution and storage of recycled water that result in an 
overall net improvement to a comparative alternative. Modifications resulting in costs 
that exceed perceived benefits would receive a lower score.  


Sustainability is defined as a characteristic of a process that can be maintained at a 
certain level indefinitely. The term, in its environmental usage, refers to the longevity of 
critical human ecological support systems, such as climate, agriculture, industry, 
forestry, and fisheries, as they relate to human lifestyles. Sustainability considerations 
for this evaluation primarily considered electricity and fossil fuel consumption. 
Environmental protection refers to the ability of the alternative to process water quality 
constituents in a fashion that isolates water quality constituents from sensitive receptors.  
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Marketability refers to the ability to market the finished product to various end users and 
the amount of water that can be managed by a given alternative. Lifecycle cost 
includes potential initial capital cost as well as annual operations and maintenance costs 
over a 20-year useful service life. Lifecycle costs would typically be compared on a net 
present worth basis if quantified. Cost effectiveness refers to the lifecycle cost per 
volume of recycled water managed. Capital cost includes potential construction of 
required facilities for each alternative. Land acquisition considers potential need for 
additional land to construct recycled water facilities. 


Permitting approval refers to the ability to meet DEQ recycled water criteria, and the 
ability to market the finished product to various end users. Discharge compliance 
refers to the contribution of the project to compliance with discharge-related regulations.  


Table 1: STEER Analysis for Potential Project Firmly Identified 
 
 


Evaluation Criteria 
Biocycle 


Farm 
Beneficial 
Reuse Site 


Delta Sand 
& Gravel 


Confluence
Island 


SOCIAL CONSIDERATIONS     
    Community & Worker Quality of Life     
    Local Job Creation ? ?  ? 
    Public Policy Leadership     


    
TECHNOLOGICAL CONSIDERATIONS     
    Technology Modifications   ? ? 
    Implementation Complexity    ? 


    
ENVIRONMENTAL CONSIDERATIONS     
    Sustainability     
    Environmental Protection   ?  


    
ECONOMIC CONSIDERATIONS     
    Marketability  ? ?  
    Lifecycle Cost    ? 
    Cost Effectiveness     
    Capital Cost    ? 
    Land Acquisition   ?  


    
REGULATORY CONSIDERATIONS     
    Permitting Approval     
    Discharge Compliance ?    
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Conclusions 


 This STEER analysis illustrates “data gaps” and “opportunities of significance” for 
factors of each potential recycled water alternative that has been firmly identified 
by MWMC. 


 
 Each of the alternatives in this analysis has merit for MWMC in meeting recycled 


water goals. Information should be gathered for each factor that shows the 
symbol “?” and used to improve MWMC’s implementation of these potential 
projects.  


 
 The Delta Sand and Gravel and Confluence Island alternatives, while containing 


a few more data gaps than other alternatives, represent several opportunities of 
significance for MWMC. There is potential to improve upon quality of life and 
achieve public leadership with these two alternatives as well meet sustainability 
goals of MWMC. There is also potential for these two alternatives to be relatively 
very cost effective because of the potential assimilative capacity available (e.g. 
wetlands creation, aggregate washing, sub-surface discharge) and timing (e.g. 
spring through summer) with these alternatives  


 
 The Biocycle Farm and the Beneficial Reuse Site alternatives represent the least 


data gaps of the potential recycled water projects. Both of these alternatives are 
existing MWMC facilities with usable infrastructure and operational experience. 
These alternatives have relatively minimal implementation complexity and land 
acquisition requirements, achieve MWMC sustainability goals, and have more 
direct permitting pathways. Biocycle Farm, however, may not address the entire 
temperature TMDL limitations due to the growing season of poplars.  
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Introduction 


The purpose of this Technical Memorandum (TM) memorandum is to identify and 
assess the Strengths, Weaknesses, Opportunities and Threats (SWOT) related to 
recycled water program implementation, and describe reuse opportunities that appear to 
have the greatest potential for implementation based on initial evaluation.  


 
This analysis is a useful strategic planning methodology that involves specifying the 
objectives of the recycled water program and identifying the internal and external factors, 
both favorable and adverse, to achieving program objectives.   
 
SWOT Analysis 


A summary of the SWOT analysis is provided in Table 1. This table summarizes the 
Strengths, Weaknesses, Opportunities, and Threats for recycled water opportunities that 
appear to have the greatest potential for implementation based on initial evaluation of 
the following three factors: 
 
1. Metropolitan Wastewater Management Commission (MWMC) control of the 


land/facility; 


2. Proximity to existing MWMC facilities and recycled water infrastructure; and 


3. Compatibility of potential partners 
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Table 1: SWOT Analysis 


 Supports Objective Adverse to Objective 


Strengths Weaknesses 


In
te
rn
a
l 
O
ri
g
in
 


A
tt
ri
b
u
te
 o
f 
O
rg
a
n
iz
a
ti
o
n
 


• MWMC support for compliance 


• Receptive to being “green”  


• Motivated MWMC staff 


• Prior planning effort and 
documentation  


• Staff knowledge of compliance issues 


• Rate-setting authority and financing 
capability 


Water Reuse 


• Tertiary filtration project underway 


• Class A and C recycled water 
flexibility 


• Biocycle Farm reuse and expansion 


• Beneficial Reuse Site 
Discharge Management 


• Tertiary filtration project underway 
to produce Class A 


• Diffuser 


• Legal challenge of TMDL 


• Cost of compliance and capital 
improvements 


• Change in MWMC priorities 


• Re-rating the WPCF’s Design Capacity 


• MWMC is not currently a water 
provider 


 


Opportunities Threats 


E
x
te
rn
a
l 
O
ri
g
in
 


A
tt
ri
b
u
te
 o
f 
th
e
 E
n
v
ir
o
n
m
e
n
t 


• Community support 


• Close proximity to research 
institutions (OSU/UO) 


Water Reuse 


• Delta Sand and Gravel 


• Airport irrigation 


• EWEB 


• Eugene parks and greenway 


• Updated recycled water rules 


• Growing community/regional interest 
in urban/close-in agriculture and 
sustainable local food base 


• Extensive gravel operations in 
confluence area in need of 
restoration/reclamation 


Discharge Management 


• Shading/water quality trading 


• Cogeneration facility near Biocycle 
Farm 


• A1 drainage channel 
discharge/cooling 


• I/I control 


• EWEB 


• Confluence Island 


• Ratepayer concerns 


• Economic downturn, financing 
feasibility 


• Discharge constraints creates 
perception that reuse is alternative 
disposal method 


Regulatory Issues and Uncertainty 


• Dilution-Based Effluent Limits 


• Turbidity Standard 


• Challenge of NPDES compliance 
schedules 


• Possible revision to Oregon fish 
consumption rate 


• Wet Weather Policy Development 


• Possible seasonal discharge 
prohibition 


• Other new or revised regulations 
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Summary of Recycled Water Opportunities 


The following is a brief description of likely recycled water end uses. Table 2 
summarizes reuse opportunities.  
 


Biocycle Farm  


The Biocycle Farm is a 395-acre Class D recycled water irrigation facility planted with 
hybrid poplar trees. In 2004, 157 acres of poplars were planted, 122-acres in 2006, and 
the remaining 116-acres in 2009. The existing 5.5 mile, 12- to 16-inch diameter, 2.8-mgd 
pipeline conveys recycled water from MWMC’s Water Pollution Control Facility (WPCF) 
to the Biocycle Farm. The pipeline also serves the Beneficial Reuse Site (formally 
seasonal industrial waste facility) described below. A 12-inch pipeline was originally 
constructed to convey cannery wastewater, and all but approximately 2-3 miles of the 
pipeline was replaced with 16-inch pipe. The 12-inch section has a pressure limit of 100 
psi and is the flow-limiting portion of the pipeline.  
 
Relatively mature poplar trees use about 30 inches of water and newly planted trees use 
approximately16 inches according to the United States Bureau of Reclamation 
(http://www.usbr.gov/pn/agrimet/h2ouse.html). Average irrigation season rainfall is 9 
inches (http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?oreugn), which means that 21 and 7 
inches irrigation could be applied to mature and young poplar trees, respectively.  Based 
on this, recycled water demand at the site is currently approximately 135 million gallons 
(MG) calculated as follows: 
 


Mature trees: 157 acres x 21 inches = 275 AF =   90 MG 
Intermediate:  122 acres x 15 inches = 153 AF =   50 MG 
Young trees:  116 acres x   7 inches = 68 AF =     22 MG 
Total demand             161 MG 


 
As the new trees mature and water demand increases, total demand at the site will 
approach 180 MG. The peak month demand is 6.3 inches, which equates to 1.7 mgd 
assuming future annual demand is 180 MG. Peak month demand associated with 
current demand of 161 MG is 1.5 mgd. The existing pipeline thus has sufficient capacity 
to meet current and anticipated future demand at the site. However, irrigation equipment 
currently in use at the site prevents this full demand from being met. The site is expected 
to use only 60 to 70 MG in 2009.  
 


Delta Sand and Gravel  


Delta Sand and Gravel (Delta) has expressed interest in using recycled water to wash 
gravel as it is produced during the workday. The quarry can operate from 8 hours per 
day during a 5-day work week to 12 hour per day during a 6-day work week. When in 
operation, the quarry would use 4 to 5 mgd or about 1 to 2 mgd when averaged over a 
24-hour period. This is a Class C recycled water reuse opportunity (i.e. no additional 
treatment required). The Delta site is located across the Belt Line Highway from the 
WPCF.  
 
A concrete batch plant, operated by a lessee, is located on the Delta site. The batch 
plant uses water for two purposes: concrete production and mixer truck washing.  The 
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batch plant has installed a well to produce cooler water than that otherwise available on 
the site.   
 
The quarry currently withdraws water from a well located directly adjacent to the 
Willamette River several hundred yards downstream of MWMC’s outfall. Thus, providing 
recycled water to the quarry would result in greater flows in the River. This might provide 
some water quality or compliance benefits relative to MWMC’s discharge. 
 


Beneficial Reuse Site 


MWMC’s lessee currently dry farms 190 acres of grass seed/hay at the Beneficial Reuse 
Site (BRS). A center pivot irrigation system exists at the site and could be used to apply 
recycled water. If 18 inches were applied, 90 MG of recycled water would be used and 
peak month demand would be approximately 1.0 mgd. This site is served by the same 
pipeline that serves the Biocycle Farm, which has a total capacity of 2.8 mgd. The future 
peak demand at the Biocycle Farm is 1.7 mgd, so the combined future potential Biocycle 
Farm and BRS demand appears to be within the capacity of the existing pipeline. If 
demand at the BRS site were to exceed 18 inches, the combined peak month demand at 
the two sites might exceed the pipeline capacity. However, the 60 MG storage pond at 
the BRS could be used to meet demand at the BRS during times when pipeline capacity 
would be otherwise exceeded. A portion of the pond’s operating capacity could also be 
used in fall to reduce discharge and help comply with temperature TMDL requirements. 
The remaining portion would need to be reserved for rainfall. 
 


Confluence Island 


Confluence Island (Island) offers a tremendous opportunity for integrating plans for 
aggregate mining and passive restoration efforts. The dynamic characteristics and 
interests in the Island may allow for wetland creation, restoration of channel hydrology, 
plant and habitat restoration, and sub-surface discharge of recycled water. Discussions 
with federal, state, local, and private interests have been underway by MWMC to 
ascertain initial interest in recycled water use in the Island. The quantity of recycled 
water assimilation on the Island is unknown at this point however it is likely to exceed 
300 MG per year. 
 


Eugene Airport  


The Eugene Airport (Airport) offers the opportunity for demonstration landscape irrigation 
(Class A) and extensive agricultural irrigation (Class C) at a City-owned site. Initial 
assessment suggests that approximately 200 acres could be available at the Airport for 
agricultural irrigation. Class A irrigation would require either a satellite treatment plant or 
a parallel pipeline from the WPCF since none of the other demands to the northwest of 
the WPCF require Class A recycled water. Assuming 1.5 feet of agricultural irrigation, 
200 acres would use approximately 100 MG. The Eugene Airport could be served from 
the pipeline currently used to serve the Biocycle Farm and the BSR. The potential future 
peak month demand at the Biocycle Farm and the BSR is 2.3 mgd (assuming 180 and 
90 MG demand at the two sites, respectively), which is less than the 2.8-mgd pipeline 
capacity. Thus, excess pipeline capacity is available to initiate recycled water delivery to 
the Airport for agricultural irrigation, but a pipeline would need to connect the Airport to 
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the existing pipeline. Communication with Airport staff and the agricultural operator 
would be needed to further assess this opportunity.  
 


Community Greenway 


Community greenway (or greenspace) located near the WPCF could be easily irrigated.  
This is a high-visibility site that would provide an opportunity to demonstrate Class A 
water recycling benefits. The amount of land available (and thus recycled water demand) 
is uncertain and would need to be evaluated. Assuming 2 feet of evapotranspiration 
potential, each acre of irrigation would use approximately 0.6 MG.  
 


Eugene Water and Electric Board 


EWEB supplies water to retail customers in the MWMC service area. EWEB diverts 
surface water from the McKenzie River in Springfield. Reduced diversions through water 
recycling could assist MWMC comply with discharge regulations by providing more 
dilution flow and enhanced habitat conditions. To the extent that EWEB’s cost would be 
reduced by recycled water projects, EWEB may also represent a potential partner or 
funding source for water recycling projects. Communication with EWEB would be 
needed to understand its future capital expenditures that could potentially be offset by 
recycled water.  
 


Proposed Cogeneration Plant at Biocycle Farm 


An 80-acre portion of the Biocycle Farm is being considered for sale or lease to 
operators of a cogeneration facility. A wood-waste soil compost operation may also be 
co-located on this land.  The portion of the Biocycle Farm that would be used for this 
purpose is part of the 157 acres of relatively mature (and high water demand) poplar 
planting. Converting this land to another use would reduce demand on the Biocycle 
Farm by about 45 MG. The offsetting demand of the cogeneration plant is expected to 
be less than 45 MG. Thus, the net demand at the site would decrease. However, 
revenue and diversity in the recycled water demand portfolio are possible compensating 
benefits of a cogeneration plant.  A more detailed assessment would be needed to 
further assess this opportunity.
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Creating partnerships with entities that can benefit from the use of recycled water in a 
way that would warrant their significant investment of time, effort and money would help 
to lower the Metropolitan Wastewater Management Commission’s (MWMC’s) share of 
program costs and would increase the partner’s ownership in water recycling efforts and 
broaden reuse opportunities. Furthermore, strategic partnerships will ensure 
implementation of a community-developed program that effectively meets multiple goals 
and opportunities. 


This Partnership Plan dovetails with the Public Outreach, Marketing and Interpretive 
Plans and is designed to serve as a guide for all phases of the MWMC recycled water 
program. This plan is a “living” document in that, based on the evolution of the recycled 
water program and the feedback received from stakeholders and potential recycled 
water customers, changes in recommendations and plan details will likely occur. 
 
The primary objectives of developing and carrying out this Partnership Plan are to: 


� Assist the project team in identifying potential recycled water program partners 
that can offer significant cost-sharing and mutually beneficial opportunities for 
recycled water use; and 


� Help educate potential partners and begin working toward their commitment to 
participate in the recycled water program. 


 
 
To fulfill these objectives, the following three steps should be taken: 
 
1. IDENTIFY POTENTIAL PARTNERSHIP OPPORTUNITIES 
 
At this early stage in the MWMC recycled water program, the following potential 
partnerships have been preliminarily identified through various team efforts. 
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Potential partners involved in active or preliminary discussions: 
 


� Delta Sand & Gravel (industrial use, Confluence Island, agricultural use) 
� Eugene Airport (irrigation, commercial use, demonstration) 
� Eugene Water & Electric Board (EWEB) (supplemental water supply, uses 
� Springfield Utility Board (SUB) (supplemental water supply, uses) 
� Eugene Parks & Open Space Department (irrigation) 
� Rexius, Inc.(landscape product use) 


 
Potential partners yet to be involved in discussions: 


� Oregon Farm Bureau (agricultural irrigation) 
� Upper Willamette Soil & Water Conservation District (agricultural irrigation, 


stream restoration) 
� Oregon Water Resources Department (water withdrawals, supplemental use) 
� Long Tom Watershed Council (watershed restoration, water quality 


enhancements) 
� City of Springfield (public works use, community use) 
� City of Eugene (public works use, community use, sustainability endeavors) 
� Lane County (landscape irrigation parks) 
� Willamalane Park & Recreation District 
� International Paper (formerly Weyerhaeuser) (potential large water user) 
� Eugene Sand & Gravel (owned by Oldcastle) (industrial use) 
� Eugene Public Schools District 4J (education, irrigation) 
� Springfield Public Schools District 19 (education, irrigation) 


 
When entering into a partnership, the needs, values, and goals of all parties must be 
integrated to create a program that benefits and is acceptable to all. Additionally, 
community perceptions of potential partnerships can have an effect on the success of a 
partnership and the overall outcome of the recycled water program. 
 
The in-depth interview (IDI) process, which is described in detail in the Marketing Plan, 
will help the project team understand the needs of potential partners as well as the 
community perceptions of proposed partnerships.  
 
 
2. PREPARE KEY PARTNERSHIP MESSAGES 
 
Communication materials, (e.g., backgrounder/brochure, fact sheets, maps, etc.) 
designed for stakeholders and potential customers can be useful in discussions with 
potential partners. However, as the relationships proceed, customized messaging and 
materials for potential partners and even for their constituents may be necessary.  
 
Such customized messages could include, but not necessarily be limited to, the 
following: 


���� Community, partner, environmental and sustainability benefits of recycled water 
use and the MWMC program 


���� Recycled water safety with regard to partner-specific use(s) 
���� How else and where else recycled water is being used in the community, country 


and world 
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3. CHOOSE PARTNERS WISELY & ENGAGE IN PROCESS 
 
When selecting entities or agencies to partner with, feedback from the public via IDIs or 
other avenues should be taken into serious consideration. If partners are generally 
perceived as trustworthy and their proposed use for recycled is considered beneficial 
rather than detrimental to the environment and the community, the chances for a 
successful partnership and overall program are exponentially greater than if the opposite 
is true.  
 
Potential and prospective partners should be engaged in the process through 
collaborative efforts specific to the details of the partnership and their proposed recycled 
water use. Understanding each other’s needs, customers, and critics will be essential in 
crafting a long-term mutually benefiting relationship.   
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Introduction 


As part of your long-term recycled water planning efforts, the Metropolitan Wastewater 
Management Commission (MWMC) is considering the use of Confluence Island as a 
potential indirect discharge site, in addition to other beneficial uses for recycled water. 
Existing water quality criteria in the Willamette River, particularly temperature load 
allocations as specified by the temperature Total Maximum Daily Load (TMDL), currently 
limit existing discharges from the MWMC wastewater treatment plant (WWTP); future 
expansion of the wastewater treatment system will only increase the challenges 
associated with effluent disposal.  


Preliminary evaluations suggest that Confluence Island is a feasible location for indirect 
discharge of WWTP recycled water to the Willamette River. Indirect discharge of 
reclaimed water to a surface water body is increasingly employed in lieu of direct 
discharge because subsurface migration of effluent can mitigate potential temperature 
and other constituent impacts to the stream, while the high quality water still provides 
flow augmentation to that stream. Typical indirect discharge systems consist of the 
following types of features constructed in areas with subsurface hydraulic connection to 
a surface water body:  


� Constructed wetlands with controlled infiltration.  
� Rapid infiltration via shallow basins.  
� Exfiltration galleries, drainfields, or bottomless sand filters.  
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Scope of Work 


The following tasks are proposed as a means to obtain and analyze subsurface 
information from the site to be used to select and evaluate an indirect discharge method 
or methods best suited for the site. Thus, the focus should be on evaluating the 
infiltration and temperature attenuation capacities of the site, with a particular emphasis 
on understanding the effects of hyporheic exchange on these subsurface characteristics. 
The tasks are not intended to characterize the potential changes in any other recycled 
water constituent concentrations through subsurface infiltration. 


Task 1 – Geophysical Survey 


Confluence Island is comprised largely of alluvial sand and gravel deposits associated 
with the Willamette and McKenzie River systems; the presence of the large Delta Sand 
and Gravel mining operation at the island confirms the extensiveness of these deposits. 
However, also commonly associated with fluvial systems are overbank flood deposits 
consisting of fine-grained silt and clay. The unforeseen occurrence of such low-
permeability silt and clay deposits can greatly affect the planning and evaluation of 
indirect discharge systems. 


A geophysical survey should be completed as an initial site characterization task to 
investigate the possible subsurface occurrence of low-permeability sediments. The 
survey would use the electromagnetic (EM) induction method. The EM technique is a 
surface-based survey that does not require any ground contact or surface disturbance, 
and thus is relatively rapid and cost-effective method to map variations in soil 
conductivity. The results of the EM survey could be used to identify the possible 
presence of fine-grained materials down to approximately 40 feet below ground surface 
(ft bgs) within the approximately 40-acre cleared portions of Confluence Island. 


The following professional services of a contractor would be needed to support the 
proposed geophysical survey task: 


� Direct contracting with geophysical firm. 
� Planning, coordination, and field oversight of geophysical surveying activities 


(total estimated survey duration is 4 days; contractor staff would be at the site for 
only the first of those days to coordinate the survey, but would then maintain 
phone contact with the geophysical staff through the duration of field activities). 


� Preparation of a technical memorandum summarizing results of geophysical 
survey, to include subsurface profile diagrams depicting variations in soil 
conductivity and brief narrative explaining survey results. 


Task 2 – Monitoring Well Installation 


There should be the installation of nine (9) monitoring wells at the seven (7) approximate 
locations (see Figure 1). However, please note that if the geophysical survey (Task 1) is 
performed, the results of that survey might suggest revising some of the monitoring well 
locations if any of the currently-proposed sites are located in areas of unsuitable 
sediments. 


At two of the proposed well locations, MW-1 and MW-4, the installation of two nested 
wells are recommended: a deep well installed to approximately 25 ft bgs at the assumed 
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top of the cemented gravel unit, and a shallow well installed to approximately 15 ft bgs. 
At the remaining five (5) well locations only a single deep well completed to 
approximately 25 ft bgs will provide adequate data.  


Please note that the wells are listed below in order of suggested priority; that is, if 
budgetary constraints do not allow installation of all nine monitoring wells at this time, we 
recommend installing wells in the order shown below. 


• MW-1D and MW-1S (deep and shallow): at northwestern portion of site; proximity 
to side channel of Willamette River to provide data for estimates of hyporheic 
exchange; nested deep and shallow wells to provide vertical gradient information. 


• MW-2D (deep only): at north-central portion of site; location in interior portion of 
island useful for estimating extent of hyporheic zone (i.e., compared to MW-1 and 
MW-6 locations); general groundwater flow patterns. 


• MW-3D (deep only): at central portion of site south of MW-1, MW-2, and MW-6 
locations to provide adequate triangulation required for estimates of groundwater 
flow direction and gradient; potential upgradient location (relative to MW-1, MW-2 
and MW-6) for conducting tracer test. 


• MW-4D and MW-4S (deep and shallow): at eastern–southeastern portion of site; 
proximity to Willamette River to provide data for estimates of hyporheic 
exchange; nested deep and shallow wells to provide vertical gradient information. 


• MW-5D (deep only): located generally in existing south clearing; if an infiltration 
test is to be conducted in the south clearing (Task 7), then recommend 
determining specific well location after test area established. 


• MW-6D (deep only): at northeastern portion of site; proximity to Willamette River 
to provide data for estimates of hyporheic exchange. 


• MW-7D (deep only): located generally in existing south clearing; if an infiltration 
test is to be conducted in the south clearing (Task 7), then recommend 
determining specific well location after test area established. 


These recommended well locations were selected because they are believed to provide 
the spatial coverage necessary to derive acceptable estimates of groundwater and 
hyporheic flow conditions at Confluence Island. Additional or fewer well locations can be 
recommended upon request from MWMC. 


It was assumed the monitoring wells would be installed using the sonic drilling method. 
The sonic drilling method is adequate for the observed subsurface conditions; it provides 
continuous core samples; and it is a relatively fast and cost-effective drilling method. The 
monitoring wells will consist of nominal 2-inch diameter Schedule 40 PVC casing and 
screen sections, built in accordance with Oregon Water Resources Department (OWRD) 
Monitoring Well Construction Standards (OAR 690-240). It is assumed that each well will 
be screened along the bottom five feet of the total boring depth. Each well will be 
completed with an above-ground monument surrounded by three protective bollards.  
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The following professional services of a contractor would be needed to support the 
monitoring well installation task: 


� Solicitation and review of cost estimates from drilling contractors, with 
subsequent contractor recommendation. 


� Direct contracting with drilling firm. 
� Planning and coordination of drilling activities, to include: final selection of 


monitoring well locations; coordinating drilling activities with Delta Sand and 
Gravel operations (assumes one site visit prior to beginning of drilling activities). 


� Field oversight during drilling and monitoring well construction, including well 
design (estimated total duration: 5 working days). 


• Deliverable: preparation of report summarizing monitoring well construction 
activities, to include narrative of activities, site photographs, well construction 
drawings, geologic logs, and copies of well documents submitted to OWRD.  


Figure 1: Monitoring Well Installation 
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Task 3 – Temporary Exploratory Borings 


The monitoring well locations are positioned along the periphery of the cleared areas of 
Confluence Island to minimize conflicts with future sand and gravel mining operations in 
the cleared areas. Because of this, interior portions of the cleared areas will not be as 
adequately characterized for stratigraphic conditions due to the lack of monitoring wells.  


If the geophysical survey (Task 1) is not performed, then it is recommend that at least 
two temporary exploratory borings be installed to approximately 25 ft bgs in interior 
portions of the central cleared area (completion of the geophysical survey would negate 
the need for the exploratory borings). To reduce the cost of the borings, they should be 
drilled while the drilling contractor is present at the site installing monitoring wells. After 
the stratigraphy in each boring has been recorded, the borings will be backfilled with 
bentonite in accordance with OWRD regulations. 


Task 4 – Procure and Install Instrumentation in Monitoring Wells 


The physical parameters that are most useful for preliminary site characterization of the 
Confluence Island site, water level and temperature data, are expected to be relatively 
dynamic compared to sites where hyporheic processes are not present. Consequently, it 
is recommended that installing dataloggers in several monitoring wells to be used for 
high-frequency recording of water level and temperature measurements is implemented. 
The groundwater information provided by the dataloggers, used in concert with 
comparable stream data (Task 5), is expected to provide excellent data resolution to 
adequately characterize the dynamic groundwater system at the site.  


If budgetary constraints do not permit installation of dataloggers in all nine of the 
monitoring, then we recommend installing them in the order listed below:  


� MW-1D 
� MW-2D 
� MW-4D 
 


� MW-3D 
� MW-1S  
� MW-4S 


� MW-5D 
� MW-6D 
� MW-7D 


The following professional services of a contractor would be needed to support the 
installation of dataloggers in monitoring wells: 


� Procurement of nine (9) dataloggers.  
� Programming and installation of nine (9) dataloggers in the monitoring wells 


listed above. 


Task 5 – Stream Monitoring Station Installation 


Studies of groundwater / surface water interaction (hyporheic conditions) require 
collection of site-specific surface water data, particularly high-frequency measurements 
of river stage and stream temperature. To obtain this data, the installation of a stream 
monitoring station at the Delta Sand and Gravel bridge location depicted on the attached 
figure would occur. This location would provide easy and secure access for data 
collection. While it is not located on the mainstem of the Willamette River, the bridge 
location is close enough to where the mainstem bifurcates to provide stage and 
temperature data applicable to both the mainstem and side channel west of Confluence 
Island. The stream monitoring station would consist of the following components: 
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� Staff gauge for manual measurements of river stage. 
� A datalogger, installed in a protective steel conduit assembly, used for high-


frequency measurements of river stage and temperature; assembly to be of 
typical USGS standard for automated stream monitoring stations, to also include 
a shore-mounted data collection access box. 


The following professional services of a contractor would be needed to support the 
stream monitoring station installation task: 


� Direct contracting with subcontractor to install station. 
� Planning and coordination of field installation activities (assumes one site visit 


with subcontractor prior to beginning of installation activities). 


• Supply and installation of datalogger. 


Task 6 – Monthly Data Collection and Compilation (1-Year Period) 


A contractor would provide data collection and compilation services for the monitoring 
wells and stream monitoring station installed at the Confluence Island site. Although 
dataloggers are capable of providing long-term, automated collection of water level and 
temperature data, we have found that it is prudent to download the data on a periodic 
basis because: 1) it allows for periodic analysis of data trends; 2) datalogger readings 
tend to drift over time, and thus have to be occasionally reset; and, 3) in the event of 
equipment malfunction, less data will be lost the sooner the malfunction is discovered. 
Furthermore, periodic manual measurements of both surface water and groundwater 
levels are necessary to confirm that the dataloggers are operating correctly. To provide 
cost-effective service, this task would be performed by local staff from our Eugene office. 
 
The following professional services of a contractor would provide the following: 
 


� Monthly acquisition of site data for a 1-year period (12 site visits), beginning the 
month after all instrumentation has been installed; to include manual 
measurements of water levels in wells and staff gauge and downloading of 
dataloggers. 


� Database (spreadsheet) creation and maintenance. 


Task 7 – Pilot Infiltration Test 


Because of high hydraulic conductivity values expected for the gravel and sand deposits 
at the site, it is unlikely a conventional pumping test using a site monitoring well as a 
pumping well would be feasible for deriving aquifer parameters. Alternatively, MWMC 
has considered performing an infiltration test to provide estimates of infiltration capacity 
and subsurface temperature assimilation. To provide sound infiltration data, MWMC 
would excavate a temporary trench or basin in which to conduct the infiltration test.  
 
The following professional services of a contractor will provide the following to support 
the pilot infiltration test: 


� Planning and coordination (assumes one site visit with MWMC personnel to site 
for planning purposes). 


� Design of infiltration test (e.g., recommendations for infiltration trench or basin 
configuration; test logistics)  
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� Provide temporary staff gauge (to be installed in trench / basin) and dataloggers 
(thermistors) to record influent water temperature. 


� Provide partial oversight during infiltration test, including data acquisition from 
test trench / basin and site monitoring wells; assumes a total test duration of 10 
days, with the contractor assumed to be at the site for 4 of the 10 days (the day 
of and after startup, one day at test midpoint, and one day at test conclusion). 


Task 8 – Comprehensive Data Summary Report 


After sufficient data have been obtained by completion of Tasks 1 through 7, a 
comprehensive data summary report will include the following: 


� All surface water and groundwater level and temperature data obtained from the 
site after a sufficient period of time (i.e., at least through a single dry season / wet 
season cycle, or after about 6-8 months of automated data collection). 


� Data presented in both tabular and graphic form, including hydrographs and 
temperature plots of seasonal water level data. 


� Geologic cross-sections of the site, based on stratigraphic information obtained 
from well drilling and geophysical survey (if performed) activities. 


� Results from the pilot infiltration test (if performed), including raw water level and 
temperature data and derivations of maximum infiltration and temperature 
attenuation capacities. 


� Photographs, site maps, and other forms of documentation obtained during data 
collection activities (e.g., drilling, geophysical survey, infiltration test). 


The primary purpose for the creation of the comprehensive data summary report will be 
to consolidate data obtained during the performance of multiple site characterization 
tasks. This report will not include advanced analysis or interpretation of data as it 
pertains to the feasibility of an indirect discharge system. Making this data readily 
available in a single document will greatly facilitate the subsequent analysis and 
interpretation of data (see Tasks 9 and 10). 


Task 9 – Groundwater Flow and Temperature Model Development  


The principal goal for conducting the Confluence Island hydrogeologic characterization 
work is to derive estimates of WWTP effluent infiltration and temperature assimilation 
capacity at the site. This information can then be used as criteria to select and design 
the most appropriate method(s) for effluent discharge: constructed wetlands, exfiltration 
galleries, rapid infiltration basins, etc. While a general conceptual design can be 
developed using relatively straightforward analytical methods, we have found that 
implementation of three-dimensional, transient, numerical models can greatly facilitate 
the design and evaluation of indirect discharge systems under consideration.  


As an important and conclusive step in the site characterization process, a numerical 
groundwater flow and temperature model for the Confluence Island site would be 
developed. We will likely use either HYDRUS-3D, SUTRA-3D, or FEFLOW-3D, each of 
which are three-dimensional transient numerical models that are particularly well-suited 
for evaluating variably-saturated groundwater flow and temperature attenuation. The 
most appropriate modeling application will be selected after evaluating available data 
and other site characteristics. In general, the model will be used to simulate the 
operation of an indirect discharge system over a variety of environmental conditions.  
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The model would be developed in a three-phased manner. Initial phases provide useful 
working models used to support internal engineering analysis, whereas subsequent 
refined phases of modeling are typically required if more sophisticated analysis is 
required, if new data become available, if changes in the model objectives occur, or if 
more rigorous calibration and documentation of the model is required for presentation to 
regulatory agencies. The planned model phases are: 


� Phase 1: model initially developed to evaluate multiple conceptual design options 
for an indirect discharge system; results will provide relatively coarse estimates 
of effluent infiltration and temperature attenuation capacities sufficient to choose 
between discharge options. 


� Phase 2: after selection of indirect system(s), model to be refined to be used as a 
tool to demonstrate regulatory compliance with anticipated discharge permit 
requirements; simulated indirect discharge system(s) still relatively 
conceptualized, but sufficient to meet intermediate modeling goals. 


� Phase 3: a highly-refined model used to develop a design for an actual indirect 
discharge system(s) (not included as part of this scope of work).  


This proposed scope of work for Task 9 includes only Phases 1 and 2 of model 
development; it does not include modeling efforts required to develop a final design for 
an indirect discharge system (Phase 3), although the model created through Phase 2 will 
be used as the foundation for Phase 3 modeling. Included with this task is the 
development of a concise model report documenting model creation, sensitivity analysis, 
calibration, and results. 


Final model calibration can occur after sufficient seasonal site data have been collected, 
which, if the wells are installed and an infiltration test has been completed by fall 2009, 
could occur as early as spring 2010.  


Task 10 – Indirect Discharge Preliminary Feasibility Report  


After sufficient information has been obtained from the site characterization tasks, an 
Indirect Discharge Preliminary Feasibility Report would be completed. It is anticipated 
that sufficient information required to develop this report will be available after 
completion of the groundwater flow and temperature model (Task 9). The Preliminary 
Feasibility Report would function as a master document guiding the development of an 
indirect discharge system at Confluence Island, and will include the following: 
 


� Advanced analysis and interpretation of available site data, including estimates of 
aquifer parameters and temperature assimilation capacity at the site. 


� Discussion of effluent discharge feasibility, including: recommended method(s) 
for indirect discharge system; comparison of anticipated regulatory requirements 
(i.e., target water-quality criteria) and effectiveness of conceptualized system in 
meeting those requirements; recommended sequencing of system 
implementation to comply with planned gravel mining operations. 


� Conceptualized presentations (map and cross-sectional views) of preferred 
indirect discharge system(s), including any phased approaches for development. 
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Introduction 


An operations model of the Metropolitan Wastewater Management Commission 
(MWMC) water recycling system is recommended to provide the basis to evaluate water 
reuse, discharge, storage and recycled water routing alternatives. The model would 
represent the system under current and potential future configurations, operations, and 
hydrology to identify management strategies and options to accommodate current and 
future water quality regulatory constraints. This model will assist MWMC evaluate water 
recycling options being developed as part of the Recycled Water Program. The model 
will: 
 


• Identify hydraulic and supply constraints that may need to be addressed with 
operational changes and/or facilities to meet particular proposed water reuse 
demands; and 


• Characterize the effect of particular proposed reuse demands and discharge 
methods on compliance with existing and proposed discharge requirements  


 
To represent MWMC’s system with sufficient temporal detail to meet current regulatory 
standards, a daily model incorporating wastewater production, reuse, storage, and 
discharge is recommended. Multiple years will be modeled, based on available data, to 
encompass a range of hydrologic year-types (e.g., wet, average, dry). The model will 
also include attributes of potential future recycled water management strategies, several 
of which are outlined herein. The model can be used to determine how various 
combinations of conveyance, reuse, storage, Inflow/Infiltration control, Average Dry 
Weather Flow, and regulatory constraints affect recycled water availability, discharge 
volume, discharge timing, and regulatory compliance. The tasks needed to develop the 
model are outlined below.  
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Task 1. Assemble and Evaluate Existing System Information 


The initial step of model construction is to define the domain of the model – the spatial 
and temporal extent of application. In Task 1, the spatial extent of the model will be 
identified through an examination of system facilities and infrastructure, as well as an 
accommodation for potential future facilities (temporal information is addressed in Task 
2). In addition, operations, capacities, limitations and constraints, future possible 
additions or modification, storage rule curves, and other associated information will be 
collected or developed.  Regulatory water quality requirements such as temperature 
TMDL-based discharge and solids loading constraints to be incorporated in the model 
will be identified. The process will also include a data gaps analysis to identify if 
additional information is needed. 
 
Task 1 Deliverable: Technical memorandum defining available system operations, 
hydraulic, water quality, and regulatory information and identifying additional information 
requirements. 
 


Task 2. Assemble and Evaluate Existing Time Series Data 


To develop the necessary model relationships and determine the temporal extent of the 
model (i.e., how many years the simulation period may be), time series information is 
required. Examples of time series data include daily river flows, recycled water 
production, discharge (including ADWF), storage (which is currently unused), irrigation 
delivery or other reuse delivery, and water quality information. Historic information for 
these data, as well as time series information on local hydrology and meteorology, will 
be collected and assessed. Typically, not all data will be available on similar time 
intervals, and some data sets may be sparse with collection occurring infrequently and at 
variable frequencies. As with Task 1, evaluation of time series data will also include a 
data gaps analysis to identify if additional information is needed. 
 
Task 2 Deliverable: Technical memorandum defining available time series information 
and identified additional information requirements. 
 


Task 3: Conceptual Model  


Once the available system information and data are collected, a conceptualization of the 
model will be developed to assess representation of current and potential future 
features. Current features of MWMC reuse system include recycled water production, 
storage, agricultural reuse, and discharge. Potential future uses include the 
aforementioned activities and urban reuse, industrial reuse, additional agricultural reuse, 
production of filtered and unfiltered recycled water, use of existing and possibly 
additional storage, indirect discharge, changes in direct discharge location(s), and other 
identified reuse or management opportunities. Water quality elements that are desired in 
the model (such as temperature and solids) will be characterized based on available 
data and regulatory requirements. This conceptual model will provide a framework to 
develop the necessary components and relationships for the operations model.  
 
Task 3 Deliverable: Technical memorandum describing the components and 
relationships for the operations model.  
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Task 4. Select Model Platform 


Prior to development of the operations model, an appropriate model platform will be 
identified to most effectively meet the project needs. Model platform refers to the 
approach used to construct and operate the model. Options include: 


• Object oriented programs where predefined elements or are related to one 
another and appropriate processes (rules) and constraints are added to construct 
a representation of the system.   


• Spreadsheet or data base model, wherein a programming language is used to 
develop a model, while utilizing the attributes of a spreadsheet or data base (e.g., 
data storage, graphing, statistics, reporting, etc.).  A typical programming 
language for a spreadsheet is visual basic, and for data bases programming 
languages (DBPL).   


• Formal, structured, programming languages such as C++, FORTRAN, as well as 
other languages wherein a computer model can be constructed.  These models 
can have user interfaces, graphics capabilities, etc.  


The basis for selection includes capabilities, flexibility, required input and output 
management and presentation, uses of the model, transparency, user-friendliness, 
efficiency, cost and resource constraints, and other attributes as identified by the project 
team and MWMC staff.   
 


Task 5. Daily Operations Model Development 


The daily operations model will consist of a water balance model constructed based on 
system data and conceptualization within the identified modeling platform. Model 
development activities include system representation, recycled water management, and 
regulatory model logic; appropriate input and output routines; model testing, and 
validation, and documentation; and training. Each of these activities is outlined below. 
 


System Representations: system representation includes discharge, 
conveyance, storage, pumping, and filtration capacities and constraints, specified 
average dry weather flow, inflow and infiltration component of recycled water 
production, and system operations.   
 
Recycled Water Management: recycled water management components includes 
storage elements and storage rules, discharge (direct and indirect), reuse 
components (agricultural, urban, industrial), and other components as identified 
in previous tasks. 
 
Regulatory Elements: system regulatory constraints, such as temperature 
compliance and solids loading requirements, will be incorporated into the model.   
 
Model Input and Output, Simulation Period: input and output, as well as model 
control parameters will be reviewed with the project team and MWMC to ensure 
sufficient flexibility and desired model output are in an appropriate format.  
Simulation period will be developed based on available data and 
conceptualization identified in previous tasks. 
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Testing and Validation, Documentation:  model testing and validation will be 
completed and model results comparisons to historic operations will be reviewed 
by the project team and client to ensure effective system representation.  
Comprehensive model documentation is an integral part of model development 
and all data, assumptions, information sources, testing, and model operation will 
be included in a final model report.   
 
Training: model training will be included as a deliverable.  


 
Task 5 Deliverable: The project team will construct and implement a flexible model, 
capable of providing a wide range of discharge management strategies where multiple 
strategies can be examined for a range of discharge and receiving water conditions. 
Work products will include: 


- Daily operations model of system  
- Documentation of the operations model  
- Model training 
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This Marketing Plan dovetails with the Public Outreach, Partnership and Interpretive 
Plans and is designed to serve as a guide for the various phases of the Metropolitan 
Wastewater Management Commission’s (MWMC) recycled water program. This plan is 
a “living” document in that, based on the evolution of the recycled water program and the 
feedback received from stakeholders and potential recycled water customers, changes 
in recommendations and plan details will likely occur.  
 
In this early stage of MWMC’s recycled water program, the following types of potential 
recycled water customers have been identified as the most likely prospects for meeting 
water reuse objectives. Viable potential users will be those located near the existing and 
proposed recycled water pipeline alignments and indicating an expressed willingness to 
adopt the usage of recycled water. Potential users for the short- and long-term program 
development may include the following:  
 


� Delta Sand & Gravel 
� Confluence Island Partnership  
� Eugene Airport 
� City of Springfield, City of Eugene & Lane County (landscape irrigation parks, 


schools, open space) 
� Willamalane Park & Recreation District 
� Eugene Water & Electric Board (EWEB) 
� Springfield Utility Board (SUB) 
� Bethel School District, Eugene 4J School District, and Springfield School District 
� Private irrigators located along pipeline to Biocycle Farm & Beneficial Reuse Site 
� Long Tom Watershed Council 
� Rexius, Inc. 
� International Paper (formerly Weyerhaeuser) 


 
As the program proceeds, the lists of potential recycled water customers may grow or 
shrink based on interest; the lists of individuals within each group-type (i.e., industrial, 
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agricultural, etc.) will undoubtedly grow as more people express an interest in the 
program and are added to the program’s potential customer database. 


The primary objectives of developing and carrying out this Marketing Plan are to: 


� Help define the approach to be used to identify potential recycled water 
customers; 


� Provide a methodology for approaching potential recycled water customers and 
obtaining signed Applications for Service; 


� Establish the MWMC and other participating agencies as credible, reliable 
sources of information for the project, keeping potential water customers and 
their constituents engaged and informed on all aspects of project development 
and implementation; and 


� Recognize the importance of education and promotion of the recycled water 
program from within MWMC. This will assist with achieving external marketing 
successes for the program. 


  
To achieve these objectives, the following four steps should be taken: 
 
1. CONDUCT & ANALYZE IN-DEPTH INTERVIEWS 


During the project planning phase, in-depth interviews (IDIs) should be conducted with 
potential recycled water customers. As a primary needs assessment/information 
gathering tool, the IDIs methodology allows for direct and immediate reactions and 
answers and assists the team in introducing the project and the concept of recycled 
water to potential users.  
 
In-depth interviews are less formal, require no incentives, and generally consist of a 
more detailed give and take, which results in a deeper understanding of participant 
issues and concerns. These efforts will gain insight into concerns and needs, gauge the 
level of understanding of recycled water, identify water demands and seasonal use 
patterns, water quality requirements, perceived benefits and constraints of using 
recycled water, test outreach approaches and messaging, and provide additional 
understanding of potential sensitivities.  
 
Generally, IDIs with potential customers are conducted with at least two interviewers 
(one as primary interviewer, the other as primary note taker) and often the interviewee 
will invite others to be present, especially in business or government environments. 
Depending on the situation and/or type of interviewee, it may be advisable to have an 
engineer from the Project Team also present to answer questions and clarify specific 
technical information about the project.  
 
Steps to Conducting In-Depth Interviews (IDIs) – Overall Timeline: 8-10 weeks from 
start to finish (from time of contact list and survey form/discussion guide approval 
through to interview summary). 
 


1. Identify a broad cross section of key stakeholders and potential recycled water 
customers; this will be the contact list of potential interviewees. 


2. Create the discussion guide.  
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3. Upon approval of the discussion guide and with the consent of Project 
Manager/Client, contact potential interviewees via telephone and make interview 
appointments with a predetermined number across all potential customer 
categories.  


4. Conduct in-person interviews; generally 30 minutes to one hour each.  


5. Prepare summary analysis of findings from collective interviews. 


 


The discussion guide and ensuing interviews will be designed to accomplish the 
following: 


� Learn initial potential customer reactions to adopting recycled water, concerns 
about constituent perceptions, and possible barriers; 


� Learn initial potential user reactions to requirements and user agreements for 
implementing recycled water;   


� Answer questions and respond to incorrect perceptions directly with potential 
users and, possibly, their constituents; 


� Address and alleviate concerns about the safety of the specified use of recycled 
water; and 


� Reveal partnership and/or interpretive program opportunities. 
 


When conducting these interviews with potential recycled water customers, it is possible 
in many cases, to introduce and begin the process of obtaining signed Applications for 
Service. Later in the project, steps similar to the above can be employed for setting up 
and conducting interviews with additional potential recycled water customers for the 
express purpose of obtaining signed Applications for Service. It is the experience of the 
Public Outreach experts that, by using this approach, other communities have received 
signed applications from more than 83% of potential customers. This is substantially 
higher than recycled water projects where traditional sales methods are employed. 
Using IDIs to involve new customers is a proven and effective strategy even when a 
mandatory use order is invoked.  
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2. PREPARE MARKETING MATERIALS FOR POTENTIAL CUSTOMERS 


Though each customer class will need some information customized for their purposes, 
the following list represents the necessary elements of the potential user communication 
effort during the pre-design and design phases of the water reuse project. Most, if not all, 
of these materials will be valuable aids during the in-depth interview process and, 
therefore, should be prepared in advance of the interviews, with the idea that the 
messaging can be adjusted and/or amended, if needed, based on IDI feedback. 


 
A) Brochure/Backgrounder(s) briefly covering: 


• Benefits of using recycled water 
- good stewardship/conservation 
- saving money (perhaps) 


• Recycled water quality 
- Safety for employees, customers, facility users 
- Effect on equipment 


• Plant tolerance information 


• Frequently asked questions 


• Guidelines for recycled water use 
- big picture guidelines 
- tests 
- auditing 


• Rules for recycled water use 


• FAQs 
 


B) Fact Sheets/Handouts for employees, facility users, etc. (as needed) 
C) Maps of Project Areas 
D) Service Application(s) 
E) Proposed Project Schedule 
F) Project Web site (see the next section for more details) 


 
3. PROVIDE CUSTOMER COMMUNICATIONS MATERIALS ONLINE  


The overall Public Outreach Plan calls for Web site development and permission-based 
email broadcasts updates. These tools should be customized for potential customers.  


���� Web pages – Web pages specifically for potential recycled water customers will 
include most, if not all, the information listed above under item “A” 
(brochure/backgrounder). These pages should be published to the Web before 
the onset of the IDI process. 


���� Permission-Based Email Broadcasts/Updates – The contact manager 
database, which is discussed in detail in the Public Outreach Plan, will include 
potential customers as a subset and, on an as-needed basis, broadcast email 
messages will be prepared specifically for this audience. 


���� Social Media Outreach – A Facebook Fan page should be created for the 
project and linked to the Web site. This page will enable the project manager and 
project marketing team to inform interested communities about the project in a 
very engaging and up-to-date way.  
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4. THOUGHTS ON MESSAGING AND PRICING 


Along with the overall message that using recycled water is environmentally responsible, 
experience dictates a reduced price for recycled water relative to that of potable could 
play a major role in the willingness of these potential customers to embrace water reuse 
at their facilities and their cooperation in adhering to best management practices for 
recycled water usage. Recent recycled water projects have demonstrated price is an 
incentive and that retrofitted reuse can have associated expenses that are typically 
borne by the customer. A discounted rate for recycled water use can help offset costs 
such as site supervisor training, compliance related monitoring, and irrigation 
maintenance expenses. Developing a pricing structure to achieve MWMC’s recycled 
water program goals should be a component of the program implementation plan. 
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Introduction 


Metropolitan Wastewater Management Commission (MWMC) has a long history of 
successful water recycling at the Beneficial Reuse Site (BRS). As recently as the late 
1990s, the site was used for treatment and recycling of food processing wastewater.  
Consequently, the BRS is recognized as a valuable asset for the development of a 
successful, cost effective recycled water program. This Technical Memorandum (TM) 
identifies the work necessary to evaluate the BRS, recommend improvements, and 
define concepts to approximately the 10 percent complete, or preliminary design level.   


Scope of Work 
 
The Oregon Department of Environmental Quality (DEQ) has established preliminary 
design report content requirements that must be observed. The following task 
descriptions provide information related to the identification and preliminary design of 
improvements needed to support long-term water recycling at the BRS. 


Task 1. Existing Facilities. The most cost effective approach to project completion is 
often heavily influenced by the capacity and condition of existing facilities. The major 
facilities at the BRS include: 
 


• Transmission pipeline. A transmission line conveys recycled water from the 
Water Pollution Control Facility (WPCF) to both the BRS and the Biocycle Farm.  
The capacity of this line is estimated at 2.8 million gallons per day (mgd). 


 


• Land. The 290-acre site includes 190 acres of irrigable crop land and 25 acres of 
non-irrigated land. 


 







Page 2 of 5 


• Storage pond. A 14-acre, 57-million-gallon earthen pond is available for storing 
recycled water. The pond’s hypalon liner has exceeded its useful life and would 
have to be replaced prior to the pond being placed in service.  


 


• Pump station. An existing pump station is available to convey water from the 
pond to the irrigation system. 


 


• Irrigation system. The irrigation system consists of four center pivots that were 
installed in 1996.  


 
A key element of the existing facilities evaluation is the capacity and condition 
assessment. Table 1 provides a list of potential work items that could be conducted as 
part of such an assessment.    


Table 1: Potential Capacity and Condition Assessment Work Items  


Facility Capacity assessment Condition assessment 


Transmission pipeline Pipe pressure rating. 
Hydraulic testing. 


Pressure testing. 
TV inspection. 


Land Site survey. 
Soil characterization. 


Soil analysis. 
Hydrogeological investigation. 


Storage pond Detailed survey. Levee geotechnical 
evaluation. 


Pump station Pump hydraulic testing. 
Wet well dimensioning. 


Corrosion inspection. 
Mechanical inspection. 
Functional testing. 
Electrical inspection. 


Irrigation system Hydraulic testing. 
Shop drawing review. 


Functional testing. 
Corrosion inspection. 
Mechanical inspection. 


 
Task 1 Deliverables: 
 


• Existing Facilities Report section. 


• Capacity and condition assessment. 


• Results and analysis of all testing performed. 
 
Task 2. Environmental Considerations.  If federal funds are used for upgrading the 
BRS, an environmental study meeting funding agency requirements will have to be 
prepared. The required contents of such a study are well defined and quite lengthy, so 
are therefore not included as part of this TM. Environmental issues that must be 
addressed include: 


• Land use 


• Floodplains 


• Wetlands 


• Cultural resources 


• Biological resources (threatened and endangered species) 


• Water quality 


• Socio-economic and environmental justice issues 


• Mitigation requirements 
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Comments and approvals from a wide array of regulatory agencies must be obtained as 
part of the environmental review process. Environmental issues arising at similar sites in 
the south Willamette Valley include wetlands and endangered plant species. 


Task 2 Deliverables: 


• Environment Report per funding agency requirements. 


• Wetlands determination. 


• Agency “cross cutter” letters. 


• Threatened and endangered species investigation. 


Task 3. Operational Considerations. Recycled water system operational strategies 
can greatly impact the effective capacity of existing facilities, the sizing of new facilities, 
staffing requirements, and operation and maintenance costs. Consequently, a 
preliminary operational strategy will be developed with MWMC staff early in the 
preliminary design process. 
 
The estimated peak month recycled water demand at the BRS is 1 mgd. Figure 1 
illustrates the effects of operating time on required irrigation system capacity. Clearly, 
operating practices must be closely coordinated with the capacity of the irrigation system 
 


Figure 1.  Effects of Operating Time on Required Capacity 
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While a similar relationship could hold for the recycled water transmission pipeline, the 
storage pond provides an opportunity to balance supply with demand and reduce the 
effects of irrigation system operating time. 
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Staffing requirements and automation will be evaluated jointly. In addition to the tradeoff 
between initial and ongoing costs, this evaluation will consider factors such as 
complexity, reliability, and potential contract farming operations. 


Task 3 Deliverables: 
 


• Operational strategies. 


• System control strategies. 


• Automation strategy 
 
Task 4. Recycled Water Demands. In order to optimize the use of the BRS, reuse 
options will be developed and evaluated. Issues that impact recycled water demands 
include:   
 


• Crop types 


• Soil characteristics 


• Regulatory considerations (use of Class A, C, or D Recycled Water) 


• System operating strategy 


• Storage 


• Irrigation system characteristics 
 
These factors will be incorporated into a site water balance which will establish the 
magnitude and variability of recycled water demands. 


Task 4 Deliverables: 
 


• Assessment of potential crops 


• Description of site soils 


• Summary of water balance calculations 
 
Task 5. Development and Evaluation of Alternatives. BRS improvement alternatives 
will be developed consistent with MWMC’s recycled water program objectives and 
strategies; BRS recycled water demands; MWMC’s preferred system operating strategy; 
site environmental constraints; the capacity and condition of existing facilities; regulatory 
requirements; and coordination with the needs of other MWMC facilities, such as the 
Biocycle Farm. Alternatives may include improvements to the following facilities: 
 


• Transmission pipeline 


• Storage pond 


• Irrigation pump station 


• Irrigation system 


• Site electrical service 


• Communications, monitoring, and control systems 
 
Alternatives will be evaluated based on economic and non-economic criteria. Economic 
evaluations will be performed with MWMC’s present worth spreadsheet. Non-economic 
evaluations will be conducted using criteria and weighting established by MWMC 
personnel. Other stakeholders will be brought into the decision making process as 
appropriate. 
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Task 5 Deliverables: 
 


• Alternative descriptions and design data tables 


• Construction cost estimates 


• Present worth evaluations 


• Non-economic evaluation summaries 
 
Task 6. Recommended Improvements. The results of the alternative evaluation 
conducted under Task 5 will be used to select and define a recommended approach. 
The recommended approach will be further refined to establish an implementation plan.   


Task 6 Deliverables: 
 


• Project schedule 


• Updated project cost estimate 


• Improvement phasing plan 


• Capital outlay plan 


• Funding strategy 


• Permitting requirements 


• Public education and communication plan 


• Agency coordination plan 
 
Task 7. Prepare Preliminary Design. A preliminary design report consistent with DEQ 
requirements will be prepared. Anticipated preliminary drawings include: 
 


• Environmental resources 


• Process flow diagram 


• Design data 


• Site plan 


• Pipe alignment 


• Lagoon relining plan 


• Irrigation pump station plan 


• Recycled water distribution piping plan 


• Irrigation system layout 


• Electrical one-line 


Task 7 Deliverables: 
 


• Draft and final preliminary design report and drawings. 


• Site topographic and utility survey. 


• Geotechnical report. 





