    Amendment:  Full-Scale Pilot Testing

ATTACHMENT A

CITY OF PORTLAND
BUREAU OF ENVIRONMENTAL SERVICES

CBWTP FACILITIES PLAN UPDATE

Amendment to provide Full-Scale Pilot Testing

Dynamic modeling and full-scale testing is required to demonstrate that the chemically-enhanced primary treatment (CEPT) process for wet weather treatment and sludge volume index (SVI) controls for secondary treatment at CBWTP will meet the City’s wastewater treatment permit requirements.  Before investing considerable capital in these modifications, the City wants to demonstrate that the modifications will be effective and address any issues raised by the Environmental Protection Agency (EPA) for flow bypass justification.  The results should be included in the Facilities Planning process to capture the necessary capital improvements plan (CIP) projects for the next decade. 

This document defines the procedures that will be followed to achieve the above goals.

Phase 4.
CEPT
The performance of primary clarifiers may be enhanced through the addition of chemical coagulants to raw degritted sewage to improve the formation of easily settleable particles particularly at high flow rates when influent solids are diluted by storm-induced flows.  The objectives of CEPT testing are to demonstrate the feasibility of chemical enhancement of the CBWTP wet weather primary clarifiers and to provide the design information required to install the necessary equipment to achieve high biochemical oxygen demand (BOD) and total suspended solids (TSS) removals at high Surface Overflow Rates (SORs).  During high flow conditions, the addition of chemicals to raw influent will provide treatment controls to ensure compliance with the Columbia Boulevard Wet Weather Treatment Facility (CBWWTF) permit conditions for BOD and TSS removal.

In the full-scale testing phase, dosing equipment will be installed in the locations where the chemicals are to be dosed and test protocols will be developed that are specific to CBWTP.  A workshop will be held with Operations staff to discuss staffing and implementation of the field tests.  During wet weather events, the chemicals will be applied and samples taken of the influent and effluent to demonstrate the level of BOD and TSS achievable.  The field test will be carried out at least five times to demonstrate the reproducibility of the procedure and to allow Operations staff to gain confidence in carrying out the procedures.  Standard Operating Procedures (SOPs) will be written and a workshop will be conducted to present and discuss the results of the test program. 

This work needs to be carried out at CBWTP during the high flow season when data that are pertinent to the treatment of dilute storm induced flows can be collected.  

CEPT bench-scale trials were conducted January 31 through February 3, 2008.  During these trials, CBWWTF experienced wet weather flows of up to 230 million gallons per day (mgd) coincident with consecutive rain events of over 0.65 inches.  The jar tests indicated that the required BOD and TSS removal efficiencies can be achieved with chemical addition.
Objectives
The objectives of this task are to evaluate the feasibility of CEPT at the CBWWTF and to provide the design information required to complete and verify the design of the CEPT for the CBWWTF.  In addition, performance at high flows will be assessed to determine acceptable criteria for rating the CBWWTF clarifiers with chemical enhancement.  This will be carried out under full-scale conditions to ensure that the removal obtained in the jar testing can also be achieved full scale.  The pilot work will also determine the optimum location of the chemical injection points.  It is assumed that the City will construct and implement the full-scale CEPT pilot testing.
Approach

The following tasks for CEPT full-scale testing are proposed:

4.101.
Project Review Meetings

4.102.
Test Program Development
4.103.
Design and Sketches of Recommended Testing Installation
4.104.
Test Schedule Definition 

4.105.
Tour of Operating CEPT Facility
4.106.
Definition of Sampling Program, Sampling Training Requirements, and Method(s) of Data Analysis
4.107.
CEPT Chemical and Test Equipment Procurement
4.108.
Procure Weather Forecasting Services
4.109.
Permit for Temporary Storage of Hazardous Chemical Materials
4.110.
Chemical Delivery Management
4.111.
Sample Collection and Analysis of First High Flow Event
4.112.
Sample Collection and Analysis of Second High Flow Event
4.113.
Sample Collection and Analysis of Remaining High Flow Events
4.114.
Detailed Data Analysis and Generation of Design Criteria
4.115.
Final Report Preparation
4.116.
Incorporate Findings into Facilities Plan

4.301.
Management

Activities

The tasks included in Phase 4 are described below.
Task 4.101.
Project Review Meetings

Attend and participate in CEPT project review meetings held by the CEPT Test Team.  Review and comment on meeting minutes circulated by the CEPT Test Team.  Four major meetings are anticipated:

· The kick-off meeting in which project goals and program details will be finalized, specifically what equipment will need to be installed at CBWWTF and to define a schedule for its installation.

· Three site visits to assist in City construction, implementation, and testing.

· A meeting at CBWWTF to assess completion status of equipment installation and to define procedures for data collection during high flow events.

· A meeting to evaluate the results of the first high flow event and to amend procedures stemming from the review.

· Final meeting to discuss overall results and applicability to design.  

Task 4.102.
Test Program Development

A Test Program will be developed that defines all experimental and design objectives and the manner in which they will be achieved.  The Test Program will also need to define a communications plan and a decision process.  Specific objectives that need to be defined include:

· Range of SORs that will be tested

· The manner in which flows will be manipulated through CBWWTF in order to achieve targeted SOR values 

· Magnitude of rainfall when data will be collected – definition of a high flow event

· The location where chemicals need to be added for maximum effect

· The manner in which chemicals will be added to raw sewage

· Wastewater characterization under high flow conditions, including alkalinity, pH, TSS, VSS, and phosphorous to estimate chemical doses.

· The optimum dosages of chemical(s)

· Definition of performance

· How flocculation efficiency is to be measured

· Method of chemical delivery

· Definition of acceptable level of turbulence

· Number and frequency of sample collection

· Determination of which 2 primary clarifiers will be used for CEPT testing
Task 4.103.
Design and Sketches of CEPT Testing Installation
Consultant shall prepare a simplified design for the bulk chemical storage, containment, chemical metering facilities, and chemical injection.  The simplified design prepared by the Consultant shall consist of process flow diagrams, preliminary conceptual drawings, and hand sketched details depicting the required configuration for chemical storage and metering facilities.  

Equipment specific to the testing of chemically enhanced primary clarification will need to be purchased, leased or built.  This task will develop sufficient detailed information to define numbers, size and type of equipment and the quantities of chemicals required for the complete Test Program. Sketches will be prepared to indicate general arrangement of test equipment. Civil, mechanical and electrical design drawings and sketches, and equipment sizes and types will be provided as will installation schedules and responsibilities assigned for installation.  Protocols and schedules for testing and commissioning of equipment will be recommended.  The following are anticipated to be used during this work:

· Chemical storage tanks, containment, metering pumps, and controllers, and portable eyewash showers
· SCADA control system including flow metering
· Compressor and air supply
· Chemical feed distribution headers

· Gang stirrers for flocculation testing and settleable solids measurement

· Apparatus for conducting flocculated settling tests

· Kemmerer samplers or equivalent for evaluating dispersed and flocculated solids

· Sampling equipment

· Data recorders

· CEPT testing chemicals provided 
Deliverables:

· Process flow diagrams and sketches depicting the required design configuration for the chemical storage and metering facilities.  

· Civil, mechanical, and electrical sketches of the recommended pilot testing installation.
Task 4.104.
Test Schedule Definition

A schedule will be developed to provide timely delivery of the preparatory tasks and the management of high flow events.  Sufficient detail will be developed that appropriate staffing arrangements can be made ahead of high flow events.  

Task 4.105.
Tour of Operating CEPT Facility 

This task provides for site visit(s) to facilities practicing CEPT.  One facility that could be toured is the Tacoma North End Wastewater Treatment Plant that used chemical addition to the primary clarifiers to meet permit requirements.

Task 4.106.
Definition of Sampling Program, Sampling Training Requirements, and Method(s) of Data Analysis

Information related to TSS, total P, Ortho-P, and total and soluble BOD and COD in the primary clarifier influent and effluent is required for design purposes.  Other parameters that are important and should be monitored include settleable solids concentration, chemical residuals, pH, alkalinity, turbidity, conductivity/ionic strength, and temperature.  A sampling program will be developed to collect this information.  Training of staff to collect samples will be defined as required.

Operational data that will need to be collected will be defined and their collection timing and methods integrated into the sampling plan.  These will include influent flows, number of clarifiers in service, chemical dosing rates, and sludge blanket depths. 

It is anticipated that chemicals will be added immediately downstream of the influent flow control structure to the flows that are routed through the wet weather screening facility and additional chemicals added at the wet weather primary clarifier influent.  Tests will be recommended by the Consultant and conducted by CBWWTF staff to assess the optimum dosing requirement.  Where chemicals are added for coagulation, the flow regime needs to be turbulent.  A method for measuring mixing energy imposed will be defined.  Where chemicals are added to strengthen the flocculent particles formed upstream, a much less turbulent flow regime is required.  A method of measuring the flocculation efficiency will be defined.  

Task 4.107.
CEPT Chemical and Test Equipment Procurement 

This task provides for services required for procurement of chemicals and test equipment required for pilot testing CEPT.  Work will involve several elements described below.  

CEPT Procurement Preparations and Procurement
Definition of chemical supply responsibilities will include as a minimum: 

· List of coagulation chemicals and quantities to be supplied or furnished by the Chemical Supplier.  

· Contract for purchase and purchase of coagulation chemicals for CEPT trials.  
· Procurement agreement defining point of delivery, contract time, contract price, estimated quantities, payment procedures, insurance, and any miscellaneous items as agreed upon by the selected supplier.

The responsibilities of the Chemical Supplier will also include the following:

· Provide complete scan of ferric chloride dosages with anionic polymer.
· PAC doses with anionic polymer, and dual coagulant dosages of FeCl3+PAC with anionic polymer (if needed).  
· Chemical Supplier will also analyze coagulation/flocculation reaction times and requirements for pH adjustment.

Chemicals to be provided by the Chemical Supplier will include as a minimum:

· Ferric chloride for CEPT trials.  

· PAC for CEPT trials (If needed)
· Anionic polymer for CEPT trials

Bulk Chemical Storage, Containment, Chemical Metering Facilities, and Chemical Injection 

The following equipment will be procured by the City to provide a complete and operable temporary chemical feed system for the pilot study including temporary bulk chemical storage facilities, secondary chemical containment, chemical metering pumps, mechanical piping between storage tanks and metering pumps, and assistance with implementation of associated system instrumentation and controls.  The subconsultant, Kemira, will provide a SCADA system.  The City will install the above equipment such that it will conform to the design prepared by Consultant.   

Consultant will assist the City in the installation of the chemical feed and sparger at the facilities for maximum dispersion and treatment.  

The Consultant will provide the following services:

· Meetings and On-Site Assistance:  Consultant will provide field review of City’s work and provide trouble-shooting and problem-solving for installation and equipment coordination.

· Installation of a CEPT SCADA system.

· Testing of different locations or installations of the mixing spargers to determine optimum location for adding chemicals.

· Consultant will review, coordinate, and respond to questions from the City.

· Testing, Commissioning, and Startup:  Consultant will monitor startup of the equipment systems associated with the chemical metering systems and the polymer system.

· Bench scale testing during storms to verify correct dosages are being used.

· Technical services during testing events.

In addition to the responsibilities described above, additional responsibilities of the City include the following:

· Deliver equipment identified in this Task to the CEPT trial site.

· Responsible for lifting the chemical tanks into the desired location at the application site, providing a 110 V outlet, water hose spigot, and a working 4-20 mA signal wire sufficient to reach the pumping system.

· Complete the installation from each supply tank to the point of discharge, and provide any mixing sparger devices necessary to insure adequate chemical dispersion at the point of application.

· Install a control system to facilitate a means to accurately control and monitor chemical additions.  A computer will monitor the chemical feed outputs via magnetic flow meters, and adjust pump speed control to meet a theoretical value.  A graphic display will plot the delivered value, the theoretical value required, and the tank levels.  This system will be connected to the internet for remote monitoring and control, and will be programmed for dial up in the event a parameter is out of range.

· Provide suitable training on all equipment provided for trial period.  This is inclusive of ferric application, PAC application (if needed), caustic application, polymer application, control system operation and monitoring, floc sizing through channel, and chemical mixing.

· Perform functional pre-startup testing to document dose accuracy of chemical delivery over the anticipated range of doses and flow.  This will entail driving system with remote 4-20 mA signal and calibrating system to correct deliveries required.

· Responsible for lifting the chemical storage tanks out of the containment site and onto a truck for transportation from facility.

· Remove all equipment from the site at the termination of the testing period unless the City wishes to retain all, or part, of the installed system.  

Equipment for application of coagulants during the CEPT trials will include as a minimum:

· Temporary chemical storage tanks to provide needed total ferric chloride storage capacity (approximately 20,000 gallons).  

· One temporary chemical storage tank for polyaluminum chloride (PAC) (if needed).  

· One temporary chemical storage tank for sodium hydroxide (caustic).

· Temporary chemical storage tanks to provide needed polymer storage capacity (approximately 20,000 gallons).

· Seismic restraint systems for temporary chemical storage tanks.

· Secondary containment systems for temporary chemical storage tanks to provide 120 percent ferric chloride pumps with additional pump connection as required for tandem pump operation.

· One temporary PAC pump with standby pump (if needed).  

· Compressor for mixing sparger

· One duty Caustic pump with standby pump. 
· Four polymer pumps with additional pump connection as required for tandem pump operation.
· Control system for operation and monitoring of all chemical and polymer systems including overfill protection.

Deliverables:

· Contract with Chemical Supplier (Optional)
· Coagulation Chemicals

· Chemical Storage and Metering Equipment furnished by Kemira
· Field Work Safety Plan

Assumptions:

· The chemicals, chemical handling equipment, and associated services will be provided by Kemira.  

· Chemical costs are based on prices provided by Kemira and estimated chemical consumption requirements for the CEPT trials.  Chemical costs may be subject to change during the CEPT trials, resulting in higher chemical costs.  
· City Staff will provide installation of test equipment not specifically described above as installed by the Chemical Supplier.

· City will provide all sampling and analytical work required for the conduct of the pilot test except as described above as provided by the Chemical Supplier.

Task 4.108.
Procure Weather Forecasting Services

This task provides for weather forecasting services required for predicting with accuracy when the rain events over 0.5 inches will occur for sufficient duration to capture the high flow conditions.

Task 4.109
Permit for Temporary Storage of Hazardous Chemical Materials 

Permitting activities for temporary storage of chemicals selected for the pilot study will be prepared by the Consultant for submittal in cooperation with City staff.  Permits will be coordinated for the temporary above-ground storage tank installation and for electronic monitoring equipment associated with the temporary storage facility.   Permit activities provided by the Consultant will be limited to those listed below.

· Coordination of permit material preparation with the Chemical Supplier.  Materials prepared by the Chemical Supplier for permit submittals shall be furnished to City Staff for inclusion in permit submittals to the local Fire Prevention Bureau.

· Coordination with local Fire Prevention Bureau for installation and removal inspections.

Assumption:
City will pay associated permit fees for temporary chemical storage facilities directly to permitting agencies.

Task 4.110.
Chemical Delivery Management 

This task provides for services required for acceptance of chemical deliveries at CBWWTF.  The service provided by Consultant for acceptance of chemical delivery includes:

· Review/collection of documentation for compliance with American National Standards Institute National Sanitation Foundation Standard 60 (ANSI/NSF Standard 60).

· Review/collection of chemical Material Safety Data Sheets (MSDS), Contractor’s Health and Safety Plan, and plans for chemical spill clean up.

· Review/collection of certified weight tickets for verification of actual chemical quantities delivered to temporary chemical storage facility.

· Collection of Bill of Lading, Certificate of Analysis for specific batch or lot of chemical delivered, and product sample for logging and testing.

· Coordination of delivery schedule and delivery times.  

· Inspection of valves, pumps, and discharge hoses used for chemical delivery.

Task 4.111.
Sample Collection and Analysis of First High Flow Event

To maximize the information gathering event, samples will be processed as quickly as possible, preferably before a subsequent high flow event.  It is assumed that sampling and analytical work will be done by City staff.  One member of consultant team will participate in the sampling event to provide assistance.  The resulting data will be analyzed and discussed at a Test Team meeting to determine if the data are yielding the desired information and to identify how and if the sampling protocols and measurements need to be modified prior to the subsequent high flow event.  

Task 4.112.
Sample Collection and Analysis of Second High Flow Event

Data from the second high flow event will be evaluated in the same manner as in Task 4.111 to provide a second opportunity to fine tune the sampling protocol and maximize the opportunity for collection of the correct data set.    One member of consultant team will participate in the sampling event to provide assistance.  

Task 4.113.
Sample Collection and Analysis of Remaining High Flow Events 

The remaining high flow events will be sampled and analyzed by the City without any follow up Test Team meeting.  The number of subsequent high flow events that will be investigated will be as defined in the schedule but may vary according to the quality of information obtained. One member of consultant team will participate in the remaining sampling events to provide assistance.

Task 4.114.
Data Analysis and Conceptual
The results from the high rainfall events will be analyzed according to the procedures defined above.  Criteria for the design of chemically enhanced primary clarifiers will be developed. Conceptual design will be developed in sufficient detail for cost estimating.
Task 4.115.
Final Report Preparation

A draft report will be prepared that will reflect the measurements made during the investigation, the analysis conducted and the conclusions drawn from the investigation.  The draft report will be circulated for comment and a final report issued.  

Task 4.116.
Incorporate Findings into Facilities Plan

Update Facilities Plan to incorporate findings.

Deliverables

· Technical memorandum (TM) defining the test program, equipment and chemical requirements and recommended procurement processes, testing schedule and sampling program.

· TM (draft and final) documenting the testing undertaken at CBWWTF.

· Basis of design memorandum (draft and final) for design of the CBWWTF chemically enhanced primary treatment that will include recommended design criteria and capital cost estimates. 

· TM (draft and final) recommending rating criteria under high flows and chemical enhancement.

· Updated facility plan chapters

Assumptions

· The project will be initiated by July 2008
· The project will be completed by April 2009  

· Four meetings of the Test Team will be held as defined above

· High rainfall events will occur during the period, October 2008 through February 2009, as necessary to get sufficient rainfall and test data. 

· City is responsible for conducting sampling and testing to determine disinfectant dose required to disinfect CEPT Effluent in compliance with the permit.
Task 4.301.
Management

Task management for CEPT.  Project Management for extended project duration and additional scope.

Anticipated Costs based on Previous Work
The total estimated budget for this work is $410,275.  Included in that budget estimate is a chemical cost of $95,000. 
Phase 5.
SVI Improvements

The objective of the SVI improvements modeling and testing is to demonstrate the feasibility of SVI improvements that would postpone expansion of the secondary clarifier system and to provide the design information required to install the necessary equipment to achieve low SVIs (100 to 150 mL/g) for 100 mgd secondary treatment.  The SVI improvements will provide treatment controls to ensure compliance with CBWTP permit conditions while treating a peak week dry weather flow of 100 mgd.  It will also provide better definition of when the secondary clarifier expansion will be needed.

Modeling will also be conducted for secondary treatment of 120 mgd and 160 mgd peak week dry weather flows mgd and comparing other options to develop a cost-effectiveness curve.

In the full-scale testing phase, additional aeration will be installed in the first stage of aeration downstream of the selector and a pilot fermenter will be established in the existing primary sludge gravity thickeners that have odor control installed.  A baffle wall dividing the existing anaerobic selector zone into two smaller zones is also recommended.  The baffle design and construction will need to be expedited to ensure the baffle wall construction is completed between June 15 and August 31.  

Test protocols will be developed that are specific to the CBWTP.  A workshop will be held with Operations staff to present the modeling results and to discuss staffing and implementation of the field tests.  Under both dry and wet season conditions, samples will be taken of the primary influent and secondary effluent to demonstrate the achievable SVI control.  SOPs will then be written and a workshop will be conducted to present and discuss the results of the test program. 

This fermenter field test work needs to be carried out at the CBWTP during the wet season when data that are pertinent to the treatment of dilute storm induced flows can be collected.  

Objective

The objective of this task is to demonstrate the feasibility of successfully operating the anaerobic selector under both summer and winter conditions and to provide the design information required to complete and verify the design of the SVI improvements for the CBWTP.  In addition, performance at high flows will be assessed to determine acceptable criteria for rating the CBWTP secondary treatment system with SVI improvements.  This will be carried out under full-scale conditions to ensure that the SVI obtained in modeling can also be achieved at full scale.    

Approach

The following tasks for SVI improvements modeling and full-scale testing are proposed:

5.201.
Write TM for justification of the SVI improvement project and incorporating recent SVI operating data
5.202
Calibrate Simulator Model
5.203.
Conduct SVI Technical Workshops and Meetings
5.204.
Simulate SVI Improvements at 100 mgd, 120 mgd, and 160 mgd
5.205.
Write TM describing simulation results 
5.206.
Design Full-scale SVI Improvements for Test
5.207.
Provide Bid Assistance and Services during Construction for Full-scale Test Improvements
5.208.
Conduct Full-scale Tests
5.209.
Data Analysis
5.210.
Concept Development, CIP Cost Estimating, and Report preparation
5.211.
Incorporate Findings into Facilities Plan
5.301.
SVI Management
Activities
The tasks included in Phase 5 are described below.

Task 5.201.
Preparation of TM for Justification of the SVI improvement Project
The historical performance of the plant in terms of the mixed liquor SVI will be documented and updated with recent SVI data.  The results will be presented to demonstrate the need to improve the performance of the anaerobic selector in order to postpone the construction of new secondary clarifiers.  
Task 5.202.
Calibration of the Simulator Model 
Using data collected by the plant in two special sampling periods in August 2007 and January 2008, a biological process simulator will be calibrated to the unique characteristics of the CBWTP to provide the basis of simulation of different operating conditions in subsequent Tasks in this project.  
Task 5.203.
Conduct SVI Technical Workshops and Meetings 

Attend and participate in SVI improvements project Workshops held by the SVI Technical Team.  A SVI Technical Team consisting of key personnel from the City’s operations, maintenance, and engineering groups and senior engineers from the consultant will meet. The first workshop will include: 

· Summarize advantages and disadvantages of alternative implementation for SVI modifications 
· Include analysis of carbon source and transport alternatives

· Additional Workshops anticipated include:

· Full-scale Testing recommendations and testing kickoff
· Testing coordination and data review meeting

· CIP Recommendations

Task 5.204.
Simulation of SVI Improvements 
Computer simulation will be used to evaluate the potential performance of the alternative(s) and suggest modifications. Provide a report on simulator model testing results for 100 mgd, 120 mgd, and 160 mgd peak week flow through 2040 conditions.  A meeting will be held with the SVI Technical Team to achieve agreement on the alternatives for full-scale SVI improvements testing. 

Task 5.205.
Document Results of Simulations in TM
The results of the computer simulation will be documented in a TM for dissemination of the information to the project team.  Recommendations for SVI improvements will be documented.  
Task 5.206.
Design of Full-scale SVI Improvements for Test
Design criteria for temporary modifications to aeration basins 7 or 8, the gravity thickeners for fermentation, and associated piping will be developed along with design drawings and informal specifications for installation of temporary modifications.  
Task 5.207.
Provide Bid Assistance and Services during Construction for Full-scale Test Improvements
The Consultant shall assist the City in expediting the hiring of a contractor to make temporary baffle wall modifications in aeration basin No. 8. Provide up to one (1) site visit during construction.

The Consultant shall assist the City in hiring a contractor to make temporary modifications to aeration basin 8 for SVI improvements and to the gravity thickeners to convert them to temporary fermenter for making Volatile Fatty Acids (VFAs) to feed the selectors.  Provide up to four site visits during construction.
Task 5.208.
Implementation of Full-scale Tests

The Consultant will define test protocol.  The City will conduct the testing.  It is anticipated that two tests will be conducted over a one month period during the latter part of the summer.  Subsequent testing over a 2-month period will be conducted during the winter of 2008-2009 to demonstrate the performance of the selector under dilute storm-induced flow conditions.
Task 5.209.
Analysis of Test Data
The data collected over the two series of tests will be analyzed and presented to demonstrate the performance of the selector under the modified operating conditions.  
Task 5.210.
Concept Development, CIP Cost Estimating, and Report preparation 
The development of process improvements for improved SVI control will be summarized in project report.  A summary of testing procedures will be provided together with a summary of test data collected.  Based on the analysis in Task 4.208, recommendations for the rated capacity of the secondary clarifiers and the timing of the secondary clarifier expansion will be provided.  Cost estimates for the CBWTP improvements will be developed and included in the report.
Task 5.211.
Incorporate Findings into Facilities Plan

The Facilities Plan will be updated to incorporate findings and recommendations defined in earlier sub-tasks.

Task 5.301.
Management

Task management for SVI.  Project Management for additional scope.

Deliverables

· TM on SVI and Clarifier Capacity.
· TM (draft and final) documenting the modeling results for the SVI improvements for secondary treatment of three conditions: 100 mgd, 120 mgd, and 160 mgd peak week flow through 2040 conditions.

· Technical specifications and drawings for baffle wall modifications.

· Technical specifications and drawings for full-scale pilot testing of SVI improvements (additional to baffle wall). 

· TM (draft and final) recommending protocol and procedures for full-scale testing
· A report (draft and final) documenting the testing and results, recommendations and capital cost estimates.

· Updated facility plan chapters

Assumptions

· The project will be initiated by July 2008.
· Baffle wall work within the aeration basins that require basin shut down must be completed between June 15 and August 31. 

· Workshops and meetings of the SVI Technical Team will be held as defined above

· City is responsible for conducting sampling and testing.
· The City will assist the Consultant and Contractor in locating power and SCADA tie-in points. No as-built review by Consultant is required.

Anticipated Costs 

The total estimated budget for this work is $232,931.   
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