AGREEMENT BETWEEN  
CDM Michigan Inc.

AND

CITY OF ANN ARBOR

FOR

PROFESSIONAL SERVICES

The City of Ann Arbor, a Michigan municipal corporation, having its offices at 100 North Fifth Avenue, Ann Arbor, Michigan 48104 ("City"), and CDM Michigan Inc., a Michigan Corporation with its address at 3055 Miller Road, Ann Arbor, Michigan 48103 (“Consultant”), agree as follows:

The Consultant agrees to provide professional services to the City under the following terms and conditions:

I.

DEFINITIONS

A.
Administering Department means Public Services Area, Systems Planning Unit.

B.
Contract Administrator means Molly Wade, Systems Planning Unit, or whomever the Contract Administrator may from time to time designate.

C.
Deliverables means all Plans, Specifications, Reports, Recommendations, and other materials developed for or delivered to City by Consultant under this Agreement.

D.
Project means Water Distribution System Master Plan, RFP #677.

II.

DURATION

This agreement shall become effective on June 1, 2008, and shall remain in effect until satisfactory completion of the Services specified below unless terminated as provided for in this agreement.

III.

SERVICES

A. The Consultant agrees to provide engineering professional services ("Services") in connection with the Project as described in Exhibit A. The City retains the right to make changes to the quantities of service within the general scope of the agreement at any time by a written order. If the changes add to or deduct from the extent of the services, the contract sum shall be adjusted accordingly. All such changes shall be executed under the conditions of the original agreement.
B.

Quality of Services under this agreement shall be of the level of professional quality performed by experts regularly rendering this type of service. Determination of acceptable quality shall be made solely by the Contract Administrator.

C.

The Consultant shall perform its Services for the Project in compliance with all applicable laws, ordinances and regulations. Unless otherwise noted, the Consultant shall perform its Services in accordance with the City's Public Services Area Standard Specifications.

D.

The Consultant may rely upon the accuracy of reports and surveys provided to it by the City except when defects should have been apparent to a reasonably competent professional or when it has actual notice of any defects in the reports and surveys.

IV.

COMPENSATION OF CONSULTANT

A.

The Consultant shall be paid on the basis of reasonable time spent and materials used at the rates and prices specified in Exhibit B for acceptable work performed and acceptable Deliverables received. The total fee to be paid to the Consultant for the Services shall not exceed $458,172.00. Payment shall be made monthly following receipt of invoices submitted by the Consultant, and approved by the Contract Administrator.

B.

The Consultant will be compensated for Services performed in addition to the Services described in Section III, only when those additional Services have received prior written approval of the Contract Administrator. Compensation will be on the basis of reasonable time spent and reasonable quantities of materials used, according to the schedule of rates in Exhibit B. The Contract Administrator shall be the sole arbitrator of what shall be considered “reasonable” under this provision.

C.

The Consultant shall keep complete records of time spent and materials used on the Project so that the City may verify invoices submitted by the Consultant. Such records shall be made available to the City upon request and submitted in summary form with each invoice.

V.
INSURANCE/INDEMNIFICATION

A.

The Consultant shall procure and maintain during the life of this Contract, such insurance policies, including those set forth below, as will protect itself from all claims for bodily injuries, death or property damage which may arise under this Contract; whether the acts were made by the Consultant or by any subcontractor or anyone employed by them directly or indirectly. The following insurance policies are required:

1.
Professional liability insurance protecting the Consultant and its employees in an amount not less than $1,000,000.

2.
Worker's Compensation Insurance in accordance with all applicable state and federal statutes. Further, Employers Liability Coverage shall be obtained in the following minimum amounts:

Bodily Injury by Accident - $500,000 each accident


Bodily Injury by Disease - $500,000 each employee

Bodily Injury by Disease - $500,000 each policy limit

3.
Commercial General Liability Insurance" equivalent to, as a minimum, Insurance Services Office form CG 00 01 07 98. The City of Ann Arbor shall be an additional insured. There shall be no added exclusions or limiting endorsements including, but not limited to:   Products and Completed Operations, Explosion, Collapse and Underground coverage or Pollution. Further, the following minimum limits of liability are required:


$1,000,000
Each occurrence as respect to Bodily Injury Liability or Property Damage Liability, or both combined.



$2,000,000
Per Job General Aggregate

$1,000,000
Personal and Advertising Injury

1. Motor Vehicle Liability Insurance, including Michigan No-Fault Coverage, equivalent to, as a minimum, Insurance Services Office form CA 00 01 07 97. The City of Ann Arbor shall be an additional insured. There shall be no added exclusions or limiting endorsements. Coverage shall include all owned vehicles, all non-owned vehicles and all hired vehicles. Further, the limits of liability shall be $1,000,000 for each occurrence as respects Bodily Injury Liability or Property Damage Liability, or both combined.

5.
Umbrella/Excess Liability Insurance shall be provided to apply excess of the Commercial General Liability, Employers Liability and the Motor Vehicle coverage enumerated above, for each occurrence and for aggregate in the amount of $1,000,000.

B.

Insurance required under V.A.3 and V.A.4 of this Contract shall be considered primary as respects any other valid or collectible insurance that the City may possess, including any self-insured retentions the City may have; and any other insurance the City does possess shall be considered excess insurance only and shall not be required to contribute with this insurance. Further, the Contractor agrees to waive any right of recovery by its insurer against the City.

C.

In the case of all Contracts involving on-site work, the Consultant shall provide to the City before the commencement of any work under this Contract documentation demonstrating it has obtained the above mentioned policies. Documentation must provide and demonstrate an unconditional 30 day written notice of cancellation in favor of the City of Ann Arbor. Further, the documentation must explicitly state the following:  (a) the policy number; name of insurance company; name and address of the agent or authorized representative; name and address of insured; project name; policy expiration date; and specific coverage amounts; (b) any deductibles or self-insured retentions which shall be approved by the City, in its sole discretion; (c) that the policy conforms to the requirements specified. An original certificate of insurance may be provided as an initial indication of the required insurance, provided that no later than 21 calendar days after commencement of any work the Consultant supplies a copy of the endorsements required on the policies. Upon request, the Consultant shall provide within 30 days a copy of the policy(ies) to the City. If any of the above coverages expire by their terms during the term of this Contract, the Consultant shall deliver proof of renewal and/or new policies to the Administering Department at least ten days prior to the expiration date.

D.

Any insurance provider of Consultant shall be admitted and authorized to do business in the State of Michigan and shall carry and maintain a minimum rating assigned by A.M. Best & Company’s Key Rating Guide of “A-” Overall and a minimum Financial Size Category of “V”. Insurance policies and certificates issued by non-admitted insurance companies are not acceptable unless approved in writing by the City.

E.

To the fullest extent permitted by law, for any loss not covered by insurance under this contract, the Consultant shall indemnify, defend and hold the City, its officers, employees and agents harmless from all suits, claims, judgments and expenses including attorney's fees resulting or alleged to result, to its proportionate extent, from any negligent, grossly negligent, reckless and/or intentional wrongful or tortuous acts or omissions by the Consultant or its employees and agents occurring in the performance of this agreement.

VI.
COMPLIANCE REQUIREMENTS

A.  
Nondiscrimination.  The Consultant agrees to comply with the nondiscrimination provisions of Chapter 112 of the Ann Arbor City Code and to take affirmative action to assure that applicants are employed and that employees are treated during employment in a manner which provides equal employment opportunity and tends to eliminate any inequality based upon race, national origin or sex. The Consultant agrees to comply with the provisions of Section 9:161 of Chapter 112 of the Ann Arbor City Code, Exhibit C

B.
Living Wage.  The Consultant agrees to comply with living wage provisions of Chapter 23 of the Ann Arbor City Code and, if a “covered employer” as defined therein to pay those employees providing Services to the City under this agreement a “living wage,” as defined in Chapter 23 of the Ann Arbor City Code; and, if requested by the City, provide documentation to verify compliance.  The Consultant agrees to comply with the provisions of Section 1:815 of Chapter 23 of the Ann Arbor City Code, Exhibit D.

VII.
WARRANTIES BY THE CONSULTANT

A.

The Consultant warrants that the quality of its Services under this agreement shall conform to the level of professional quality performed by experts regularly rendering this type of service.

B.

The Consultant warrants that it has all the skills, experience, and professional licenses necessary to perform the Services it is to provide pursuant to this agreement.

C.

The Consultant warrants that it has available, or will engage, at its own expense, sufficient trained employees to provide the Services specified in this agreement.

D.

The Consultant warrants that it is not, and shall not become overdue or in default to the City for any contract, debt, or any other obligation to the City including real and personal property taxes. 

VIII.
TERMINATION OF AGREEMENT

A.
This agreement may be terminated by either party without further notice in the case of a breach of this agreement by the other party, if the breaching party has not corrected the breach within 15 days after notice of the breach.

B.
The City may terminate this agreement if it decides not to proceed with the Project by notice pursuant to Article XII. If the Project is terminated for reasons other than the breach of the agreement by the Consultant, the Consultant shall be compensated for reasonable time spent and reasonable quantities of materials used prior to notification of termination.

IX.
OBLIGATIONS OF THE CITY

A.

The City agrees to give the Consultant access to the Project area and other City owned properties as required to perform the necessary Services under this agreement.

B.

The City shall notify the Consultant of any defects in the Services of which the Contract Administrator has actual notice.

X.

ASSIGNMENT

A.

The Consultant shall not subcontract or assign any portion of the services without prior written consent from the City. Notwithstanding any consent by the City to any assignment, Consultant shall at all times remain bound to all warranties, certifications, indemnifications, promises and performances, however described, as are required of it under the Agreement unless specifically released from the requirement, in writing, by the City.

B.

The Consultant shall retain the right to pledge payment(s) due and payable under this agreement to third parties.

XI.
NOTICE

All notices and submissions required under this agreement shall be by personal delivery or by first-class mail, postage prepaid, to the address stated in this agreement or such other address as either party may designate by prior written notice to the other. Notice shall be considered delivered under this agreement when personally delivered to the Contract Administrator or placed in the U.S. mail, postage prepaid to the Administering Department, care of the Contract Administrator.

XII.
CHOICE OF LAW

This agreement shall be construed, governed, and enforced in accordance with the laws of the State of Michigan. By executing this agreement, the Consultant and the City agree to venue in a court of appropriate jurisdiction sitting within Washtenaw County for purposes of any action arising under this agreement.

XIII.
CONFLICT OF INTEREST

Consultant certifies it has no financial interest in the Services to be provided under this agreement other than the compensation specified herein. Consultant further certifies that it presently has no personal or financial interest, and shall not acquire any such interest, direct or indirect, which would conflict in any manner with its performance of the Services under this agreement.  

XIV.
SEVERABILITY OF PROVISIONS

Whenever possible, each provision of this agreement will be interpreted in a manner as to be effective and valid under applicable law. However, if any provision of this agreement or the application of any provision to any party or circumstance will be prohibited by or invalid under applicable law, that provision will be ineffective to the extent of the prohibition or invalidity without invalidating the remainder of the provisions of this agreement or the application of the provision to other parties and circumstances.

XV.
 EXTENT OF AGREEMENT

This agreement represents the entire understanding between the City and the Consultant and it supersedes all prior representations or agreements whether written or oral. Neither party has relied on any prior representations, of any kind or nature, in entering into this agreement. This agreement may be altered, amended or modified only by written amendment signed by the Consultant and the City.

XVI. 
OWNERSHIP OF DOCUMENTS

Upon completion or termination of this agreement, all documents prepared by the Consultant, including tracings, drawings, estimates, specifications, field notes, investigations, studies and reports shall become the property of, and, at the option of the City, be delivered to, the City. The City acknowledges that the documents are prepared only for the Project.  Prior to completion of the contracted Services the City shall have a recognized proprietary interest in the work product of the Consultant.

	For Consultant
	For City of Ann Arbor

	By____________________________

Mark Tenbroek, President, CDM Michigan Inc.
	By_________________________________

John Hieftje, Mayor

By_________________________________

Jacqueline Beaudry, City Clerk



	
	Approved as to substance

By______________________________

Roger Fraser, City Administrator

By______________________________

Sue F. McCormick, Public Services Area Administrator
Approved as to form and content
By______________________________

Stephen K. Postema, City Attorney


Exhibit A

Scope of Services

Scope of Services

Master Planning Tasks

The tasks included below will generate an approvable distribution system master plan for the MDEQ.

Task 1.1 - Review Historic Documents 

For this first task, existing information, including data analyses, will be reviewed to understand City needs. As a first step, a kickoff meeting will be held with City staff to discuss project startup and gain perspective on these reports. The relevant data and reports supplied by the City will be reviewed. 

A technical memorandum will be developed that will summarize each document and our analysis and the impact on the current master plan activities. Advice will be provided on the appropriateness of including the prior recommendations. During this work, the project goals will be established for the master planning activities. Conclusions developed for this technical memorandum will be discussed and finalized with input from City staff. These conclusions will form the basis for the planning and design project tasks. 

The following data and reports will be reviewed:

· Water Distribution System Master Plan (2000)

· Water Resource and Facilities Master Plan (2006)

· Scio Township Water Supply Study (1993)

· Report on East High Service Pump Capacity (2003)

· Northeast High Service District Evaluations (1999)

· Pitometer Water Distribution System Field Investigations Report (1996)

· AMR Program and examples of data collected

· University of Michigan Separation Study (2007)

· MDEQ regulatory requirements 

· Customer complaint database and previous reports relating to flow and/or pressure

· Main break records

· Most recent SEMCOG data for Ann Arbor

· Existing & proposed land use data

· Most recent City fire flow testing data

· SCADA data including Distribution system water quantity and quality plus treatment plant production (past 10-15  years of MOR and any special studies)

· Pipe type/age in distribution system

· Scio and Ann Arbor Townships service agreements and master plans

· Any other information deemed pertinent during record review

 Deliverables

· TM summarizing data and report reviews with conclusions and recommendations 

· Workshop #1:  Project kick-off, inputs for demand data development, established modeling scenarios, summary of workshop #1  

· All project deliverables will be supplied in their original format as well as in PDF. Deliverables will include graphic and map figures.  All deliverables will be reviewed for security concerns and City approval prior to public presentation.  This applies to all of the following tasks.

City Staff Involvement

· Provide copies or access to the reports and data sets listed above

· Participation in Workshop #1

Task 1.2 - Demand Allocations and Projections

Background on Approach

Demand development is one of the key aspects of hydraulic model development and represents one of the key areas where the existing distribution model can be improved. Automated Meter Reading (AMR) data will be used extensively to improve the demand allocations in the hydraulic model. Figure 1 illustrates the proposed use of AMR and SCADA data to develop different elements of demands. 

Specific areas of application of the AMR data include:

· Customer Demand Variability – Study the spatial and temporal variations in demand and develop the base, annual average demand for each customer (details in Task 1.2.b). Each discrete customer demand will be represented in the model as a single value representing the annual average demand.

· Seasonal Variability – Study the seasonal variation in demand by pressure zone to develop seasonal (i.e. , average day, maximum day, minimum day, maximum hour) factors for each pressure zone to ramp average demands up and/or down to perform different types of simulations (details in Task 1.2.b).
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Land Use Based Demand Factors – Develop land use based factors for the purpose of estimating future demand for undeveloped or redevelopment areas (details in Task 1.2.c).

· Customer Specific Diurnal Variation – Develop customer-specific diurnal patterns for the 50 largest customers, and representative diurnal patterns for specific customer types (details in Task 1.3.c). Diurnal patterns for the remaining customers will be either extrapolated from the AMR-derived patterns, where customer similarities exist, or estimated using available SCADA data. Diurnal patterns are used in extended period simulation (EPS) runs and determine how demand fluctuates over time. Create a demand set for steady state simulations with representative/meaningful initial step demands. 

Specific areas of application of the AMR data include:

· Customer Demand Variability – Study the spatial and temporal variations in demand and develop the base, annual average demand for each customer (details in Task 1.2.b). Each discrete customer demand will be represented in the model as a single value representing the annual average demand.

· Seasonal Variability – Evaluate SCADA information to identify peak and minimum flow conditions throughout the distribution system. For these peak and minimum flow periods, compare the demands for individual customers using AMR data in each pressure zone to SCADA data to determine how individual customer and customer types vary during these peak and minimum demand periods. Incorporate these user specific demand relationships in the model. If AMR data is not available for the peak and minimum flow periods, then the demand allocations will be proportioned using longer term customer usage. This study of seasonal variation in demand by pressure zone will develop seasonal (i.e. , average day, maximum day, minimum day, maximum hour - details in Task 1.2.b).

· Land Use Based Demand Factors – Develop land use based factors for the purpose of estimating future demand for undeveloped or redevelopment areas (details in Task 1.2.c).  City area plans and SEMCOG population and employment projections by TAZ will be used.

· Customer Specific Diurnal Variation – Develop customer-specific diurnal patterns for at least the 50 largest customers (up to 220) and apply these patterns to the major commercial customers (District “80”) based on similarities to these major customers, if all of these largest customers are not read. Also develop the representative diurnal patterns for different types of residential customers (details in Task 1.3.c). Diurnal patterns are used in extended period simulation (EPS) runs and determine how demand fluctuates over time. Create a demand set for steady state simulations with representative/ meaningful initial step demands. 

· AMR/SCADA Comparisons – Compare billed demand per pressure zone to SCADA data per pressure zone, for the purposes of estimating unaccounted-for-water (UFW) to use as a measure of the volume of water passing through opened bypass valves. The impact of open valves, whether intentionally or unintentionally open, will normally be apparent where one zone has an unusually high UFW and an adjacent zone is unusually low. Unaccounted-for-water determined for each pressure zone will be applied as a single total demand spread uniformly through that pressure zone, or using another distribution method, over every node in the pressure zone where the UFW was identified.  (Details in Task 1.3.b).

Individual customer demands will be accumulated to model nodes, which will result in a composite demand at each model node (details of the approach are provided in Task 1.3.b).  

Task 1.2 Scope of Services

The following detailed activities are the scope of services for this task: 

a.
Review and Update Projections – This activity includes a review of the data, assumptions, process and results of the water demand projections from the prior master plan (2000) and from the Water Resource and Facilities Master Plan (2006). The review will include evaluating the water use projections for Scio Township and Ann Arbor Township and their established agreements with the City of Ann Arbor. One meeting each will be scheduled with the township staff to verify their plans for future water demands. Two meetings will be scheduled with the University of Michigan to discuss their future demand projections and alternative plans for service expansion that may be under development. 

b.
Review AMR Data – This activity will involve a comprehensive review of available AMR data.  Use the available SCADA information to identify the peak and minimum demand periods over the long-term. During these demand periods, examine the AMR data for the demands by customer.  For these peak and minimum flow periods, the AMR statistics will be developed for each customer account to determine the read frequency, to evaluate the consistency of the data and develop overall trends. As an example of how the AMR data will be used, consider the peak day scenario. Assume that the SCADA information for a given pressure zone shows a diurnal curve with a small morning peak and large evening peak. Normally this type of pattern would be the result of high outdoor water use in the evening. By analyzing the short-term and long-term trends at all residential meters in the zone, we may be able to identify which customers are using no more water than average day versus those that are watering, and vary the diurnal patterns for those customer types for scenarios where it makes sense. The average annual demand for each customer will also be determined, by subtracting the first reading from the last and normalizing by the elapsed number of days.  Occurrence of rollovers in each meter will be checked. If adequate AMR data is not available to provide demands for each customer, a method of assigning demands for these customers will be used.

c.
Development Review – Open, developable land in the service area will be evaluated for development use and a revised population estimate will be prepared for these areas. Use most recent information from SEMCOG, TAZ and/or city planning documents if information is still applicable. Initially, this information will be combined with the allowable population density based on zoning and the projected uses to establish ultimate demands. AMR data for similar land uses will also be used to determine a land use based demand factor per acre. This methodology would better represent the long-term for additional changes to land use, service area extensions, etc. However, the two methodologies will be compared to see if they yield reasonably similar results. 

d.
Redevelopment Review - Review the potential for redevelopment with City Staff. Use projections developed in the Water Resources and Facilities Master Plan and in other city planning documents. Prepare analyses of the projected changes in density in the downtown and northern areas of the City. Develop an understanding of the potential redevelopment impacts in the City due to increasing vitalization of the urban core. This information will also be used to estimate the interim demand projections. If available, AMR data for similarly redeveloped areas will be determined as in Task 1.3.c to develop land use based unit demand factors.

e.
Estimate Future Demands - Combine current demand data, based on the AMR data for current customers, with demand projections for undeveloped and redevelopment areas to determine a best estimate of projected demand for intermediate demand scenarios between existing and build-out conditions. Depending on the difference between existing demands and ultimate demand projections, develop up to three intermediate demand scenarios. The actual scenario years to be evaluated will be determined in conjunction with the City, but for purposes of this document we have estimated three intermediate scenarios that will be called Intermediate 1 (near-term/CIP improvements), Intermediate 2 (medium-term/CIP improvements) and Intermediate 3 (long-term scenario about halfway between Intermediate 2 and anticipated buildout). Even if the ultimate demand projection is similar to existing, it would be prudent to model two scenarios to form the basis for both a near-term and medium-term CIP to distinguish between higher and lower priority projects.


This analysis will also provide an estimate of the year of the ultimate build-out. These projected demands will be prepared as average annual demand throughout the City. Demands will be applied to vacant parcels and parcels identified as viable redevelopment candidates based on the land use and the derived AMR-based land use unit demand factors.

Provide a range for each prediction similar to the facilities master plan (low demand/high demand) for the intermediate scenarios and ultimate build-out projections.  Demand scenarios will include a reasonable/conservative estimate for use in future planning for new developments.  Prepare a table using current demand as a baseline for comparison.  Identify limitations and uses of each demand projection in planning or designing projects for construction.  Compare the percent increases in demands in each service area. 

The discrete future demands that will be applied in the model will be population and/or AMR/land use-based and distributed based on the availability of open land, township/university projections, or specific identified redevelopment areas noted previously. Demand values will be distributed as a single demand split to one or more model junctions as described in Task 1.3.b. 

Deliverables

· AMR data technical memorandum (evaluation and suitability of AMR data for intended purposes)

· If suitable, AMR-based land use demand factors to be applied to undeveloped and/or redevelopment areas

· Demand projections TM (intermediate and build-out demands for average day conditions) including adjusted demand projections based on recent trends

· Range of build-out conditions to be used in sensitivity analysis

· Demand comparison table by service district (present vs. future)

City Staff Involvement

· Participation in two meetings with University of Michigan  and one each with Scio and Ann Arbor Townships

· Interactive meetings regarding model inputs and operation

· Provide complete AMR database, including codes needed to determine what meters should not be evaluated or would have modified application algorithms (for example, deduct meters, sewer only meters, etc.)

· Provide billing data history.

· Provide SCADA data for pressures, flows, and tank levels 

· Provide annual WTP production

Task 1.3 - Model Improvement

Background on Approach

The model improvement task includes a comprehensive review of the existing model configuration and operation with modifications provided to reflect changes that have taken place in the system or in the system operations since the last master plan. Changes in the system will be presented for visual review. New data sources will also be incorporated into the revised system.  

The updated model will be capable of evaluating changes in projected water demands, pressure criteria, and fire flows, and the impacts of improvements to the distribution system. Operational improvements will be made to the model based on new data on operation and on improved model demand distribution, diurnal pattern assignments, physical layout, C-factors, and major facility operations.

Task 1.3 Scope of Services

Following are the individual activities that are included in this task:

a.
Update System/GIS – The first component of this project involves upgrading the hydraulic model to better represent current system conditions. This process involves verifying the existing InfoWater model configuration so that the existing model is set up and operating properly before analysis is performed. The pipe configuration in the model will be verified through direct comparison to the GIS and the model will be updated to reflect the current state of the distribution system, as detailed in the GIS.  

b.
Distribute Demands - A key component of the demand development process involves improvements to the current demand allocation in the City’s model. The AMR system information reviewed in Task 1.2.b will be incorporated into the revised water demand allocations. The largest customers, identified by the City as “District 80” accounts (~220 customers) will individually have their locations validated.  For parcels along the pressure district boundaries, work with City staff to validate the rules used to associate parcels with supply mains.  

The budget developed for this task approach (Method A) assumes that the demands from each parcel will be proportionally split, using the InfoWater tools, to the existing model nodes on either end of the main linking these nodes.  This proportional split will be made using the digitized tap records currently being entered into the City GIS.  If these tap locations are not available, the centroid of the demand parcel will be used to establish the demand location. We have reviewed the City’s InfoWater licensing and the City’s license covers the Allocator tool that will allow the City to do this in the future. 

The budget for this work also includes a pilot effort to develop these demand assignments using a more advanced method (Method B), as described below.  The pilot demand distribution work will apply this alternative method to 140 to 200 customers (~0.5%) in the pilot area and evaluate the impact on the model results for the alternative Method B relative to Method A to determine the advantages it might provide during subsequent analyses.  The pilot area recommended would include a portion of downtown and the residential areas to the west.  

It is assumed that Ann Arbor will make a decision on the value of using the alternative demand distribution method described below prior to proceeding on a city-wide basis. With either method, new nodes may be created that will need an elevation assigned. CDM will automatically assign nodes the ground elevation based on the City’s triangular irregular network (TIN) model, with the exception of nodes with a known elevation that should not be overwritten.
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· Alternative Method B:  This approach includes the creation of new demand nodes for each customer in the model.  For the pilot application of this approach, CDM will apply a demand assignment scenario using digitized tap locations developed by the City to split pipes.  For the full scale application, CDM will use these tap locations for all customer locations in the City to develop a program to automatically split the pipes and insert new nodes at the appropriate location.  In both cases, CDM will work with the City to identify the proper procedures for selecting the correct pipe to split when multiple pipes are in the street. Demand points will be used to automatically split the water pipe, insert a new node, and assign the water demand to the new node. Naming conventions for new nodes and pipes will be developed jointly with the City. A technician will subsequently review the entire system to identify closely grouped clusters of points that can be combined into single points. Method B would only be implemented at the City's direction if the pilot shows that distributing demand to this level of detail would provide sufficient benefits for the modeling analysis.  The additional cost for implementing Method B City wide is $78,905.
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Current water demands will be used for establishing the baseline model, particularly for calibration to existing conditions and as the baseline for future analyses. There are three components of a complete demand allocation that will be further developed using available AMR data:

· Average Demands - The annual average demand for every customer will be linked to each parcel. This volume will be developed by taking a year of data from the AMR system and assigning it directly to the meter location. The demand values will be assigned as described above using tools provided in the InfoWater suite. 

· Peaking Factors – Based on the results of Task 1.2.b, use the available SCADA information to identify the peak and minimum demand periods.  During these demand periods, examine the AMR data for the demands by customer.  For these peak and minimum flow periods, the AMR data will be used to establish local (pressure zone) factors to be applied for minimum day, maximum day and peak hour demands and compared to those from SCADA records.  This analysis also needs to consider whether the peak demands derived for the period of record are consistent with historic observations. Work with the City to establish the mechanism for ramping demands up to historic observation levels if necessary. If this analysis is not possible, global factors developed in the 2006 Water Resource and Facilities Master Plan will be used. These different demand conditions will be simulated using the scenario management capabilities of InfoWater and by changing the base operating parameters for different alternatives that will then be associated with the appropriate scenarios. Scenarios will be created for average, minimum day, maximum day, and peak hour demand conditions. All of these scenarios will typically be operated in extended period mode. The peak hour demand condition will be simulated as the highest hour on maximum day, unless the peak hour demand is consistently shown to not occur on maximum day.  In this case, the project team and the City will decide on the best course of action to simulate this condition. These scenarios will be created as children of the “Base” model that will simulate actual, best known current conditions. 

· Unaccounted-for-water (UFW) – AMR data for an extended period will be compared to SCADA data to estimate the unaccounted-for-water volume in each pressure zone. This analysis will need to incorporate estimates of flow through known, open boundary valves. UFW will be distributed across the pressure zone based on discussions with City staff. Traditionally, UFW demand is simply divided by the number of model nodes and distributed evenly to each node. Based on available model and GIS data, the UFW could be distributed on an alternative basis 

c.
Revise Diurnal Patterns - A representative diurnal demand pattern will be developed for each customer type under different conditions. In the current model,  most customers are assigned the same universal demand pattern. By discretizing demand types by customer and using available AMR data, representative demand patterns will be developed for different customer types directly into the model. To support this analysis, it is expected that up to 220 commercial/industrial/institutional and 100 residential AMR meters will need to be reprogrammed by the City to provide more frequent reporting of flow information so that representative diurnal demand patterns can be established. These meters will be distributed between different residential and other land use types. The factors governing the selection of individual accounts will be determined jointly with the City, but for residential accounts, parcel size, year of construction, building square footage and the ratio of built-up area to total parcel size normally govern this selection. It will be particularly important to provide reasonable estimates for current, new developments, which are most likely to reflect the development patterns for the remaining undeveloped areas. For non-residential accounts, the customer type (restaurant, hotel, school, etc.) will more likely govern selection. 

The AMR data from up to the 220 largest demand meters (commercial/ industrial/institutional) will be reprogrammed as well to develop discrete, individual demand patterns for these user locations. The remaining customers will be grouped into classifications such as old lot residential, new lot residential (normally exhibit more outdoor water use), commercial, industrial, institutional, and so forth. These will either be applied using an AMR-based pattern (for accounts believed to be similar to those sampled) or a “balancing” pattern that will constitute a comparison of the known account patterns to SCADA data so that the mass balance is correct. Each pattern will be loaded into InfoWater for analysis. A written description of how to edit the model will be provided so that the City could create additional discrete customer patterns later, if desired.

Demand units will be changed to gpm in the model.

d.
Verify Facility Operations - Assess the capabilities and limitations of the existing hydraulic model, and identify required system improvements. The model update work will include development of depth to storage relationship for each tank in lieu of treating each tank as a cylinder (except for cylindrical tanks). The pump operations will also be reviewed so they reflect current operations at each pumping location. Control valve operation and settings will be verified with operational staff so that these devices are modeled as they are operated. If operational settings change seasonally, these changes will be noted and appropriate scenarios created to model the range of conditions so that maximum day and minimum day demand scenarios are appropriately handled from a control standpoint. Units will be modified as needed for pumps, controls, etc.

A detailed review will be performed to validate the understanding of the distribution system boundary valving. The operation of the small boundary bypasses used for improving water quality at these boundary locations will be reviewed and incorporated into the model. 

e.
Pressure Boundary Updates - The pressure district GIS layer will be generated based on the closed valve list contained in the GIS. GIS tools will be used to create new pressure zone boundaries from these closed valves and assign the correct service area attribute to each parcel.  These tools will properly account for the Water Quality bypass valves located between some districts. The pressure zone polygons will be developed by first establishing the pressure zone for each link in the system, and then making the association of all parcels served by each link.  In some cases, there may be parallel transmission mains in close proximity that are a part of different pressure zones, and these transmission mains will be associated with the appropriate pressure zone prior to the application of the GIS tools. The service area update will include a manual inspection for complex areas such as pump stations or for transmission mains that are in close proximity, since a transmission main feeding one zone may physically traverse another zone. The cost of the MWHSoft add-on module for this work is included. 

To verify that model boundary conditions are configured as intended (i.e., no leaks between pressure zones), perform initial model simulations that allow a conservative substance to enter the distribution system from a supply point in each zone. By viewing the propagation of the substance over an extended period, validate that unintended open connections between zones do not exist. These types of runs will be periodically re-run during the overall project to validate that accidental openings across zones have not been introduced. 

Outputs from the pressure district determination will be provided in both a node/link basis, and in terms of a polygon coverage.  Modeling results will be compiled by each of these pressure zones for each simulation to allow district based statistics needed for system improvements.

f.
Establish AMR Linkage - This task would provide a framework for periodically updating model demands. It is our understanding that the City may desire to perform this update as frequently as every six months to reflect a rolling annual average based on the latest 12 months of data. A database would be developed to link land parcels to billing and AMR data sources. The database would include demand type category, average annual demand, and places for details such as maximum day or other demand peaking factors. Also, diurnal patterns could be stored as a 24-hour pattern for EPS, and a modified pattern for steady state. The database would also include the load point (X, Y) for input to the model. This load point would subsequently be proportionally split to two model nodes using InfoWater tools. This data could be used to collectively refresh the model periodically. The provided tools would consist of a few simple review and/or update tools, and a process to use the database to overwrite the base demands or other demand sets in the model. Include a field/record tags that would allow the City to override the update feature for select records/fields if desired.  This will involve the ability to lock certain records so that the values are not changed during the update.

g.
Model/GIS Linkage & Maintenance - A memorandum describing the processes necessary to update the model periodically to include new pipes will be developed. The output from this task will be a series of steps that can be applied to cleanly update the model to reflect GIS changes. For example, the first step might involve output of GIS pipes that have been abandoned since the last update and use them as a GIS background to delete the associated model pipes. 

City business and GIS processes for activities that impact the water distribution system will be reviewed, and recommendations made for process changes that will enable GIS changes to flow to the model periodically running a pre-configured routine. Process changes include notifications, more timely editing of GIS data, additions or changes to the features represented in the GIS and the underlying geodatabase design.

h.
Task Not Used.

i.
Pipe Assessment Modeling - Based on input provided by the City, identify pipes using the model that meet specific criteria and extract those pipes as distinct shape files, or code pipes with attributes that identify those that meet specific criteria. The budget assumes up to five specific calculations and resulting extraction data sets.

j.
Task Not Used.
k.
Small Bypass Evaluation - To improve water quality in the distribution system by eliminating dead ends, the City has installed a number of small bypass lines to allow flow from one pressure zone to another. Perform monitoring of the head loss across the bypass valves using differential pressures at hydrants located near each side of these bypass valves, so that a field-based estimate of flow can be established to validate model performance at these locations.

l.
Task Not Used
m.
Task Not Used 

n. Task Not Used

o. Scenario Management –Recommendations for how the scenario management capabilities of the model will be used to support a wide range of modeling activities will be developed. The scenario tree will support seasonal and time-based scenarios, as well as capabilities for managing current development review load through the addition of new child scenarios. This will include recommendations for applying both the scenario management tools and facility sets to achieve the intended operations for different model runs. The recommended and agreed upon scenario tree within the delivered model will be created.  The different modeled scenarios will include metadata on the conditions that each scenario represents.  

The total system demands that will be modeled to simulate long-term build-out of vacant parcels throughout the service area is expected to be represented in five base demand alternatives: 

· Base: Existing Condition (2008)

· Intermediate 1 (possibly 2013 or a different time frame mutually agreed upon)

· Intermediate 2 (possibly 2018)

· Intermediate 3 (possibly 2028)

· Base + Ultimate (expected build-out)

The system demand alternatives will also include the following subsets that will be represented by the use of either global factors or different diurnal patterns:

· Average Day

· Maximum Day

· Peak Hour (may be simulated as part of maximum day if appropriate)

· Minimum Day

The model will be operated in the following different analysis modes:

· Extended Period Simulations – Review of tank and reservoir use and capability to maintain desired pressures and other “level-of-service” indicators during the course of expected operations, such as water age. All “normal” runs – average day, maximum day, minimum day – for all scenarios will be made in extended period mode.

· Steady State – Adequacy of pumping and conveyance for maintaining system pressure based on 10-States standards, including 35 psi for average conditions, with a 20 psi minimum at point of delivery.  High pressure will also be evaluated.

· Fire Flow – Adequacy for maintaining minimum pressures with a variety of fire flow demands on the system. Fire flow runs will be performed as a system-wide screen in steady state mode (determine availability at every node) and a set of up to 10 specialty fire scenarios that may include multiple fires or a fire concurrent with a football game at University of Michigan stadium – these specialty scenarios will be performed in extended period mode.

The distribution system components will vary from run to run consistent with the modeled time frame. This will be performed using facility sets instead of, for example, using open/closed status of pipes to change the modeled features from one scenario to another. Facility sets will be based on database queries rolled up into a single query set for each time frame. Model time frames consistent with the different future demand scenarios will be created as follows:

· Base conditions (existing features only)

· CIP facilities (existing, less features to be removed, plus features to be added at specified times in the CIP, for up to three modeled future scenarios)

· Ultimate (existing facilities plus all CIP projects, less existing facilities to be removed)

· Emergency operations scenarios

Overall Modeling objectives include:

· Identifying areas of constant concern, such as chronically low pressure, high pressure, residence time, high velocity or flow reversals. This is normally performed using an average day extended period run for existing and buildout conditions (48 hours for most analyses, 240 hours or more for residence times). If significant projects are required to address issues between existing and buildout, average day runs to verify conditions under intermediate scenarios may be warranted.

· Identifying pumping system and transmission system capacity and capability to deliver peak flows. This type of run is often made using a steady state analysis under peak hour conditions. However, extended period analysis (24-48 hours) may be preferable to validate both capacity (check pressures, velocities) as well as the capability to refill tanks to acceptable levels after maximum day. Extended period runs can also be useful to identify extreme pressures that usually occur on maximum day. The scenario used is normally a maximum day scenario that is designed to also include the peak hour scenario during the appropriate hourly period. If significant projects are required to address issues between existing and buildout, maximum day runs to verify conditions under intermediate scenarios may be warranted.

· Identifying maximum residence times. A minimum day simulation using an extended period of time (240-480 hours) can be run to address this condition. A long period is needed to allow residence times to stabilize for low flow, low velocity areas. If significant projects are required to address issues between existing and buildout, minimum day runs to verify conditions under intermediate scenarios may be warranted.

· Identifying base available fire flow. Standard fire flow runs are a specialized feature of InfoWater. A steady state simulation is normally made for each node under maximum day conditions. This is done in bulk for all nodes at the same time. If desired and GIS data is available, the analysis is sometimes limited to those nodes on mains of suitable size for fire protection and within a minimum distance of a hydrant. If significant projects are required to address issues between existing and buildout, fire flow runs to verify conditions under intermediate scenarios may be warranted. Fire flow runs can be made under extended period conditions, but these are normally most useful if storage is limited.

· Identifying emergency operations concerns or other concerns. During the course of a project, there may be any number of real emergencies that crop up or that staff determines that there is a desire to simulate. Normally these involve maximum day conditions and extended period runs. The scope allows for 10 specialty fire scenarios under conditions provided by the City. 

Deliverables

· TM detailing extent of differences between GIS and current model and changes incorporated into the model

· TM reviewing system demands detailing total billed demand, production,  and maximum and minimum factors

· TM detailing alternative demand placement methodology and recommendations related thereto

· TM detailing diurnal patterns derived for different customer types and for discrete large customers.  How the City can create additional unique diurnal patterns for other large customers in the future will be documented

· TM detailing operational changes made to model

· TM describing revised pressure boundary feature data set and revised pressure zone coding for Ann Arbor GIS

· TM including detailed manual/automated steps required to update demands in the model based on new billing/AMR data

· TM including detailed manual/automated steps required to periodically compare GIS data to the model

· TM to summarize distribution system operation scenario assumptions (e.g., pump station, elevated storage tanks, etc.)

· Output file identifying pipes and attributes that meet specific criteria (with link to GIS records)

· TM detailing estimates of monitored bypass flow and impact on hydraulic model

· Updated guide to allow the City to perform periodic model demand updates

· Updated guide to allow the City to follow a recommended set of steps to periodically perform model component updates generated from the city GIS

· Deliver up to 50 simulations including detailed output in PDF format. At a minimum this will include the following runs:

· Existing and near-term average day simulations for routine operations (48-hour) and water quality (240-hour + as required) runs – 4 runs

· Existing and near-term maximum day/peak hour simulations (48 hours) for identifying transmission system issues and verifying the capability to refill system tanks – 2 runs

· Existing and near-term minimum day simulations for calculating travel time on minimum day (240 hours +) – 2 runs

· Existing and near-term fire flow runs under steady state conditions for determining baseline fire flow availability – 2 runs

· Custom fire flow simulations that may include extended period simulations, multiple fires, fire coincident with a football game day, or other customer fire-related simulations desired by the City – up to 20 runs

· Custom facility outage runs or other custom requests desired by the City – up to 20 runs

· The balance of 50 runs may include runs for buildout scenarios or longer-term scenarios, or additional custom scenarios, as desired by the City

City Staff Involvement

· Provide necessary AMR, SCADA, GIS and MOR data

· Assist in determining demand locations for unidentified large customers, including multiple metering points

· Work with CDM on verification and modifications to facility 

Task 1.4 - Model Calibration 

After review of the model configuration has been completed and modifications to model inputs have been performed and confirmed by the City, the hydraulic model will be verified and calibrated. The calibration process depends on data collected from the distribution system that reflects actual operation that will be used to compare model predictions to field conditions and to adjust model parameters if necessary to better reflect field conditions.   

Following are the activities that are included in this task:

a. Fire Flow Testing/Analysis - The data from the 1995 pitometer testing and recent Fire Department fire flow testing will be reviewed and incorporated if determined to be useful.  At a minimum these data will be used to assist in identifying problem areas.

Perform field testing to validate existing conditions for 20 new fire hydrant flow tests. Fire flow testing will be used to stress the system and allow the pipe C-values to be calibrated. In addition, this process may identify potentially closed valve locations and incorrect operational settings in the model. Fire flow testing and calibration will be performed as an iterative, collaborative process wherein as each test is performed, potential model problems will be identified and verified (such as an incorrect diameter that can be cleared up through GIS or as-built research, or a presumed closed valve that is verified in the field), and the test point calibrated to best known conditions at the time of the test. Calibration tests will be performed using the steady state in the model. Telog-type monitoring data will be used to improve model understanding and to trap potential errors. 

The 20 tests will be performed initially to determine whether the current model is adequately calibrated to forego a complete recalibration effort in support of this project. The 20 test locations will be recommended with input from the City before final selection is made. These tests will be used to represent a wide area of the City, with at least 3 tests per pressure zone and no tests close to controlling hydraulic features such as tanks and pump stations. Perform the field testing, and provide advance notification and coordination with the WTP to minimize operational changes during the testing period that may impact the use of the results.

b.
Pressure Logging/Analysis - Deploy 3 to 5 pressure loggers in the pressure zone (along with up to 4 deployed by the City) where the fire flow tests are being performed. Locations for the pressure loggers will be selected with input and review by the City. These loggers will be moved into a pressure district prior to the fire flow testing in each district and will be removed once the testing in each pressure district is complete. The results of the pressure monitoring following each fire flow test will be reviewed and a summary of the results of the analysis provided.  

c.
Adjust Model Parameters – Adjust the existing C-factors using existing model conditions as the starting point for the calibration efforts. Review pitometer effort and adjust as appropriate. These values will be compared to typically expected values based on pipe age, material and lining and recommendations made for potential adjustments. The results of the fire flow tests performed in the prior activity will be used to verify that the existing C-value distributions are appropriate. Adjust C-factors for 30-year model with pipe degradation based on increased age of appropriate pipe materials. 

Once calibration to the 20 fire hydrant test points is achieved, a validation simulation using the extended period model will be performed to compare model results over time to SCADA data for typical conditions. This will confirm that the model reasonably predicts system operation. 

Based on the results of the initial 20 hydrant flow tests and the verification step, determine, with City input, whether to continue with recalibration using additional fire flow tests and/or other field data collection efforts. Budget assumes that an additional 30 fire flow tests and associated calibration effort are included.

Deliverables

· TM with results and recommendations from fire flow testing, pressure analysis and model verification, fire flow testing results will be provided in two tables of previous and new data.

City Staff Involvement

· Assistance in planning and oversight for fire flow test plan
 and pressure logging

Task 1.5 - Model Analysis

The model analysis task includes a complete review of current and future conditions using the calibrated distribution system model. These simulations will evaluate the behavior and adequacy of the system under both current and future conditions, and subsequently  identify potential improvements. Using the calibrated model, create future scenarios that combine future demand conditions with the existing system layout. 

Evaluate the ultimate service or build out condition to define the eventual improvements that could be required, and include up to three intermediate scenarios to establish the timing for different projects. For all simulations involving improvement analyses, model results will compare established level of service criteria to validate that these criteria are met.  

A “brainstorming” session will be held with City staff to develop alternatives after the severity of near-term and build out issues have been established.

Following are the specific activities that are included in this task:

a.
Establish Criteria - Develop the criteria for system assessment and modeling. The criteria to be reviewed and established include; fire flow requirements, allowable pressure ranges, storage requirements, maximum velocities and other factors. The evaluation criteria include the requirements of the 10-states standards, as well as MDEQ requirements. Criteria for evaluation of all of the alternatives will be summarized.

b.
Identify Immediate Issues – Consider existing system and current demands and determine where the established hydraulic levels of service are not being met with the existing system.  Review the deficiencies listed in the previous Master Plan to determine if these items have been addressed. Use this information to document deficiencies and develop potential projects to address them.  Prepare list for inclusion in the capital improvement plan under Task 1.6.   

c.
Identify Long Term Issues – Consider ultimate build-out demand with pipe degradation and identify long-term issues.  Develop potential long term improvements to address the deficiencies in the system, review with City staff, and evaluate these for inclusion in the long term plan. Develop a table with recommended improvements, time frame, and conditions that would trigger initiation.

d.
Evaluate West High Service - Evaluate a previously recommended improvement involving the addition of a West High service district elevated tank. Utilize recommendations from the previous studies and review findings with City staff.  Determine the capacity, location, and likely timing of construction of the tank. Review the impact of using the same grade line for the northeast and west high service districts.  Identify implementation concerns i.e. pumping capacity, hydraulic grade line, increased strain on pipes and other infrastructure.  

e.
Analyze & Select Alternatives - Develop up to three alternatives for each identified potential improvement.  Prepare preliminary costs and pros/cons for the different solutions. Discuss these developed alternatives with City staff and facilitate a session with City staff to apply the evaluation criteria (previously established by the City) for the immediate and long term improvements identified.  Prepare the master plan report in a format that is consistent with the submittal requirements of a project plan for approval by the State DWRF funding group.

f.
Identify Capital Projects - Identify the resulting list of capital improvement projects for use by the City in its planning process. Include preliminary prioritization based on city established process, budget cost and timing for each of the elements of the final plan.  Prepare draft CIP data sheets for each project. 

g.
Emergency Operation Plans -Identify critical  customers and service locations in the City’s distribution system and prioritize each relative to their need for water and the quantity of water during an emergency.  The resulting list will be incorporated into an action plan.  Modeling will be performed to assess the City’s ability to deliver the necessary quantity of water to the critical facilities under a variety of different emergency scenarios, described below.  Four scenarios will be developed with input from City staff.  For all scenarios, identify those portions of each service area that would meet minimum pressures of 20 psi at ground level. The initial list of scenarios for consideration includes:

1.
Only water from Steere Farm is available, and natural gas is available.  Therefore, the City can feed the distribution system and the critical customers using only the well water source.  Two direct feed points will be modeled, the connection to the Southeast high service district and the connection to the downtown gravity district. These feed points will be modeled separately and together to determine the different distribution patterns. A list of valves for the distribution of water from each feed point will be developed. 

2.
Water quantity and/or pressure from the WTP are limited. Power, both gas and electric, is available. The ability to meet the water demand will be supplemented by feed from Steere Farm into the distribution system at the feed points described in scenario #1. These feed points will be modeled separately and together to determine the most advantageous distribution patterns. The ability to meet quantity and pressure needs will be assessed.  A list of valves to provide each feed point will be determined. The mixing zones between the treated water from the plant and the well water will be predicted under two different sets of demands.

3.
Connection to Pittsfield Township. While the connection does not currently exist, identify two likely connection points. Gather information from Pittsfield Township regarding pressure and capacity at those connection points. Evaluate the potential to feed the City’s distribution system from those connection points. The ability meet quantity and pressure needs will be assessed. The area receiving Pittsfield water will be identified under two different demand conditions. The probable mixing zones will be identified.

4.
Connection to Ypsilanti. While the connection does not currently exist, identify two likely connection points. Gather information from Ypsilanti regarding pressure and capacity at those connection points. Evaluate the potential to feed the City’s distribution system from those connection points. The ability to meet quantity and pressure needs will be assessed. The area receiving Ypsilanti water will be identified under two different demand conditions. The probable mixing zones will be identified.

Deliverables

· A proposed list of both short term and long term potential improvements

· TM including the process for development of short term and long term improvement list

· TM of the analysis and recommendations, including timeline, regarding the need for a west high service district elevated tank

· TM detailing recommended Emergency Operations Action plans.  This TM will include action plans for up to four different scenarios.  A list of valves settings/modifications for all scenarios will be included. 

· Identify the list of critical valves for each scenario

· Workshop #2:  Modeling results workshop to discuss needed improvements in the system

· Workshop #3:  Development of Emergency Action Plan scenarios and responses.

City Staff Involvement

· Provide input during all phases of project development and evaluations

· Provide current groundwater emergency action plans and maps for direct feed of groundwater into the system or to the EOC

· Participation in Workshop #2

· Participation in Workshop #3

· Participation in one meeting with EOC representatives

· Assistance with valve identification, model inputs and locational information as needed

· Review of action plans

· Attend meetings with Scio and Ann Arbor Townships

· Provide City established evaluation and prioritization criteria for CIP projects plus all applicable forms

Task 1.6 - Project Development

The previous tasks will generate a list of potential projects. All of the available documents, reports, data, and model results will have been reviewed and recommendations will be developed under this task. This task will develop the recommended plan for system improvements, and how they will be incorporated into the City’s CIP.  

a.
Calculate Project Costs - Project costs will be developed for all the identified projects. The number of projects is assumed to be no more than 50 and the cost numbers will be developed based on a unit cost basis. The unit costs for a variety of construction projects will be developed with input from the City staff. Recent construction projects  in the City of Ann Arbor will be used to develop these unit costs.  Costs should be loaded with City’s implementation costs including design, management, bonding, etc.

b. Prioritize CIP - The Distribution System Master Plan recommendations developed in Workshop #2 will be prioritized. A timeline and budget level cost for the recommended improvements will be developed. Following the development of this draft CIP, facilitate Workshop #4 to review the final recommendations. Results will be provided to the City for input into the CIP. Provide projected priority, projected year of construction and cost. Prepare draft CIP project sheets and use model to prioritize.

c. Evaluate Rate Impacts – Provide proposed CIP to the City for incorporation into City’s rate model.  City Staff will provide results of the rate analysis.  Re-prioritize CIP once rate impacts and allowable rate increases are identified.  

d. Prepare Reports – Prepare the report for submission to the MDEQ to satisfy master planning requirements. A draft report will be prepared, and submitted to the City staff for review. Following receipt of comments, a final version of the report will be prepared and distributed to the City.  Prepare a report in a DWRF format .

e. Project Management – Schedule, lead and prepare minutes for all project meetings and workshops. Routine project meetings will be monthly. 

Conduct one 8 hour software user training session and four one hour water hydraulic model capability demonstration sessions for City staff (one at WTP and one at Field Services) on the hydraulic and water quality models scenarios so that City staff is better prepared to utilize the updated model capabilities.  Provide 40 hours of phone technical support for model users. 

Deliverables

· TM detailing project costs and the final CIP recommendations

· Draft report for City review

· Final report for submission to MDEQ 

· Hydraulic model files

· GIS project files bookmarked with key layout data displayed.

· Electronic copies of all deliverables, such as TMs, minutes, presentations, drawings, final report and so forth, in both original and PDF formats.  City should also receive 8 paper copies of final report  (4 copies to include final TMs).

· Workshop #4: Recommended CIP

City Staff Involvement

· Provide unit cost information


· Participation in the workshop

· Participation in training session

· Provide recent City of Ann Arbor construction costs

· Provide CIP adjustments to schedule based on rate impact.

· Provide rate analysis based on initial CIP prioritization.

Task 1.7 - Public Awareness

This task provides basic information to the community so that there is helpful information on the master planning work that is underway. 

The public awareness task includes the following elements:

· Project web site for both internal and customer use – Develop a project web site that includes the scope of work of the Distribution System Master Planning effort. The content will include an explanation of the value of master planning for a Utility and its community; A high level overview of the project work plan and key milestones; Updates at key milestones; Contact information to welcome questions and feedback; and Links to relevant materials.  Use e-Room technology for internal use, since there are security concerns and non-disclosure agreements that must be met to protect sensitive information.  External web site content will be developed to assure that sensitive information is protected while providing a helpful level of information for public review.

· Written Information – Prepare the content for inclusion in the WaterMatters Newsletter, City pages in the Ann Arbor Observer, and other available City communication tools to help customers become aware of the project and the additional information available on the website. 

· Fact Sheet – Develop a fact sheet (color, glossy, similar to that developed for the facilities master plan)  for use by the City in any additional public engagement opportunities. Distribution of the fact sheet will be determined and handled by the City. 

· Presentations – Two presentations will be prepared; one in the early stages of the project to focus on the goals and objectives and the process being used to secure needed information and development of recommendations. The second presentation will focus on project findings and recommendations. These presentations will be prepared in PowerPoint for use by the City at public meetings, City Council and/or Planning Commission sessions. Attend these two meetings to provide support to the City.

· Update Support –Two brief written updates for Administration and City Council will be provided for use by the City. 

Deliverables

· Fact sheet, written information for publications, and two PowerPoint presentations

· Web site for both internal and external participants maintained for the duration of the project

City Staff Involvement

· Review all public content

· Determine audience and deliver fact sheet

· Deliver presentations to City Council and/or Planning Commission

Labor Rates

The following key staff and associated labor rates are provided for this project:

[image: image3.emf]Hourly

Name Project Title Rate

Mark TenBroek Officer in Charge 70.26

Janice Skadsen Project Manager 42.61

Stan Plante Modeling Lead Practitioner 64.04

Julie Aichler Modeling Engineer 33.09

Shela Chowdhury Modeling Engineer 31.16

Henry Fan GIS Engineer 28.73

Arthur Chan GIS Engineer 19.05

Steve Rood GIS Technical Leader 53.22

Jay Zawacki Field Programs Leader 34.01

Ed Kluitenberg Modeling Support 49.05

Jr. Engineer Engineering Support 25.50

Admin Administrative Support 15.70

Key Staff Rates


Budget

The budget information is provided by activity in the following table:

[image: image4.emf]Description

Manhours ODCs OPs Labor & Fee Total

Master Plan

1.1 Review Historic Documents 208 $200 $600 $24,432 $25,232

1.2 Demand Projections 406 $400 $900 $41,659 $42,959

1.3 Model Improvements 1,353 $4,500 $0 $151,516 $156,016

1.4 Model Calibration 410 $16,000 $0 $46,678 $62,678

1.5 Model Analysis 590 $200 $0 $74,000 $74,200

1.6 Project Development 592 $400 $600 $73,106 $74,106

1.7 Public Awareness 140 $750 $4,800 $17,431 $22,981

Total 3,699 $22,450 $6,900 $428,822 $458,172

Method B 588 $400 $0 $78,505 $78,905

Total with Method B Implementation 4,287 $22,850 $6,900 $507,327 $537,077

Project Budget Summary


Utilize City Area Plans and SEMCOG TAZ Projections








