TASK AUTHORIZATION No. 1
FOR

CONSTRUCT CITY-WIDE CALIBRATED HYDRAULIC WASTEWATER MODEL

This Authorization, when executed, shall be incorporated in and become part of the Agreement for
Professional Services between the City of North Port (OWNER), and CDM Smith Inc. (CONSULTANT),
dated September 14, 2016 hereafter referred to as the Agreement.

PROJECT BACKGROUND

The OWNER owns and operates an extensive wastewater collection system comprised of 64 miles of
force mains, 151 miles of gravity and 101 lift stations, but is growing annually. Sewage from the
OWNER'’s approximately 15,500 customers is collected and pumped into the OWNER’s Wastewater
Treatment Facility (WWTF) where it is treated. The City limits encompass an area of approximately 103
square miles, of which approximately 45% is designated within the OWNER’s Urban Service Area
Boundary. Currently the OWNER’s wastewater system extends to approximately 25% of the Urban
Service Area, leaving a majority of the platted lots relying on on-site septic tank/drainfield systems for
wastewater treatment and disposal. The wastewater system consists of lift stations, gravity sewers and
force mains, and other infrastructure ages that range from less than one-year to more than 50 years old.

The West Villages Improvement District (WVID) installed a 12-inch diameter force main from Pan
American Blvd. to their development, along the US41 corridor to serve their property. Pursuant to the
2007 Amended and Restated Utility Agreement, the OWNER has agreed to maintain the capacity in the
agreement (3,600 ERCs) to the WVID properties, however the OWNER also has the challenge of serving
the commercial properties directly on US41. In 2010, the US41 Corridor Study was conducted, which
provided a capacity analysis and recommendations to ensure the OWNER’s ability to serve these
commercial properties while maintaining capacity for WVID per the 2007 Amended and Restated Utility
Agreement with the OWNER. Analysis of current capacity availability in the 12-inch diameter force main
to serve the US41 Corridor as well as maintain capacity for WVID is required. This portion of the scope is
time sensitive, therefore, will be expedited as the first phase of the work.

SCOPE OF WORK

The following is a description of the services to be provided under this Task Authorization.

TASK 1 - US41 CORRIDOR FORCE MAIN CAPACITY

CONSULTANT will prepare for, attend and prepare minutes for a project kick-off meeting with OWNER
staff to review the scope of work, schedule, and model preferences, and to formally request OWNER-
provided data.

The CONSULTANT will perform a minimum of two (2) existing conditions steady-state scenarios and four
(4) future conditions steady-state scenarios using the existing conditions with pumping capacities at lift
stations in WVID and along US41 Corridor to help determine the available capacity in the 12-inch
diameter force main that will serve the commercial properties located immediately along the US41
Corridor between the western limit of the platted lot City limit and the eastern limit of the WVID prior to
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the new water and wastewater plants being constructed in the WVID. Demands for future scenarios
involving development directly adjacent to US41 Corridor will be determined using the estimates
provided in the US41 Corridor Study or as provided by the OWNER. Single-node demands will be added
to the closest transmission main for each future development.

A draft technical memorandum will be prepared and electronically submitted summarizing the findings
from the steady-state modeling and providing a recommendation for US41 Corridor Force Main
capacity. The draft report will be submitted as an electronic copy (MS Word doc).

A meeting will be held with OWNER staff to review questions and comments on the draft technical
memorandum. Following the meeting, agreed upon changes to the report will be incorporated into the
document and a final technical memorandum will be developed and delivered to the OWNER. Five (5)
copies of the technical memorandum will be provided along with an electronic copy (MS Word doc and
pdf).

TASK 2 - CONSTRUCT HYDRAULIC MODEL NETWORK AND ASSIGN MODEL DEMANDS

Following the kick-off meeting, the CONSULTANT will construct the existing conditions model piping
network using Bentley’s SewerGEMS V8i or equivalent. The piping network will be created by importing
the OWNER'’s current GIS line work for the existing wastewater collection system. This information will
be imported into SewerGEMS or equivalent, and the piping network will be checked to ensure that there
is no loss in pipeline connectivity during the conversion. Where available, the referenced pipe materials
will be used to input pipe inner diameters to replace the nominal pipe diameters currently referenced in
GIS. All pipeline C-factors will be set by the CONSULTANT as appropriate to the pipe age and material.
Record drawing information from the OWNER’s WWTF and from existing lift stations will be used to
develop these model elements.

The OWNER'’s GIS does not include elevation information for existing wastewater infrastructure. For the
purposes of setting up a useful hydraulic model, record drawing elevations at the OWNER’s WWTF and
lift stations will be input. Pipeline elevations for the collection system will be assigned using Light
Detection and Ranging (LiDAR) general ground elevations across the City with an assumed depth of
cover.

Following the development of the hydraulic model, a meeting will be held with OWNER staff to review
an overall map of the model elements. Staff will have the opportunity to correct any elements that are
known to be inaccurately depicted. These items could include connectivity issues and pipeline diameters
as well as known valve operations.

A lift station point file (to be provided in the form of a GIS shape file by the OWNER) of all lift stations in
the system will be provided. The file will identify each lift station by depth, pump sizing and type, run
times, etc. Within the GIS, these lift stations will be grouped and assigned to wastewater model nodes.
High demand large users (master lift stations) will be referenced to the land use or parcel file. An
assumed lift station size-wastewater demand reference table will be developed that will attempt to
balance the demands to the existing consumption. This GIS file will be imported into SewerGEMS or
equivalent, and demands assigned to junctions by assigning lift station to the nearest junction in the
model.
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TASK 3 - MODEL CALIBRATION

The CONSULTANT will prepare a suggested lift station flow testing plan for OWNER staff to perform flow
tests at no more than ten selected locations in the collection system to develop representative
friction/C-factors for various types of wastewater mains based on age, size, and material if applicable.

The CONSULTANT will use the flow testing information to adjust initial C-factors and or unit demands
assigned to lift stations in the existing conditions model to better match the hydraulic characteristics
present in the system. Calibration efforts will achieve a level of calibration deemed acceptable by the
CONSULTANT and OWNER staff.

The CONSULTANT will prepare a technical memorandum documenting the work completed to build the
existing conditions model. The memo will include existing conditions model results, a log of information
used in model development, and other pertinent information for future model development efforts.

TASK 4 - EXTENDED PERIOD SIMULATION AND ENGINEERING EVALUATION OF MODEL RESULTS

The CONSULTANT will perform nine (9) extended period simulations using historic wastewater demand
diurnal flow. There will be a demand scenario for maximum, minimum and average day demands.

Based on the analyses described, the results will be summarized in the form of maps and data tables.
The results will be reviewed to identify areas of high pressure, excessive pump run times, system
bottlenecks, areas of inflow & infiltration concern and flow reversal. Based on identified areas of
concern, changes to the wastewater system including operational adjustments to lift station operating
pressures, air release valves, valve operation, or physical changes such as adjustments to pump sizes,
piping sizes, diverting of flows, sizing of on-site plant piping or changing the intake design at the plant
will be considered.

A meeting will be held with OWNER staff to discuss the model outcomes and discuss the potential
changes or improvements to be considered. Based on the staff meeting additional model runs (up to 5)
will be performed to determine effectiveness in addressing potential issues.

TASK 5 - REPORT OF FINDINGS

The CONSULTANT will prepare a report summarizing the assumptions made in developing the model,
the results of the model calibration, and summary tables and maps of the scenario outputs of the
model. The report will also provide a summary of the engineering evaluation of the model outputs and
will discuss the pressures and opportunities for system improvement analysis. Recommendations for
potential operational changes will be provided along with potential physical improvements such as
adjustments to pipe or pump sizes, diverting of flows, sizing of on-site plant piping or changing the
intake design at the plant.

The report will be provided in draft form to the OWNER for review in advance of a meeting to discuss
the model results and recommendations. Five (5) copies and an electronic copy of the draft report will
be delivered. A meeting will be held with OWNER staff to review questions and comments on the draft
report.

Following the meeting agreed upon changes to the report will be incorporated in the document and a
final report will be developed and delivered to the OWNER. Five (5) copies of the report will be provided
along with an electronic copy and an electronic version of the model.
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DATA OR COORDINATION ASSISTANCE TO BE PROVIDED BY THE OWNER

1. Lift station FPL meter information

2. SCADA system information

3. Wastewater Plant MORs and daily flow information

4. USA41 Corridor Study final documents

5. Up-to-date GIS files

6. Record drawings of facilities (as needed)

7. Database of existing water meters and water meter read information (as required)
ASSUMPTIONS

The above described engineering services have been based upon the following assumptions:

1. The OWNER’s GIS does not include elevation information for existing wastewater infrastructure. For
the purposes of setting up a useful hydraulic model, record drawing elevations at the OWNER’s
WWTF and lift stations will be input. Pipeline elevations for the collection system will be assigned
using Light Detection and Ranging (LiDAR) general ground elevations across the City with an
assumed depth of cover. Assigning true pipeline elevations from record drawings is not included in
this scope of work.

2. The City will provide or obtain the LiDAR data if it is not readily available to download.

3. The OWNER’s GIS shapefiles representing the piping network has greater than 90-percent
connectivity and will not require additional programming to correct or fix the connectivity.

4. City staff will provide input and/or data that represents the normal operation and system
configuration including normal valve operations and abandoned pipes.

5. Adiurnal curve will be developed using the OWNER'’s historical data based on pump SCADA data and
influent flow SCADA data to the WWTF.

6. OWNER provided data will be delivered in a standard desktop electronic format compatible with
Microsoft Office applications.

7. The term calibration is defined as matching the model results within 10-percent of the field data
collected by the City during the lift station flow testing plan.

8. Hydraulic model will not include gravity mains based on the initial GIS data obtained on October 19,
2016.

9. The CONSULTANT will receive a signed agreement and a notice to proceed no later than November
23, 2016.
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DELIVERABLES
CONSULTANT will provide the following deliverables to the OWNER:

1. Andraft electronic version (MS Word doc) of a Technical Memorandum summarizing the findings
from the steady-state modeling and providing a recommendation for US41 Corridor Force Main
capacity by December 20, 2016.

2. Afinal Technical Memorandum summarizing the findings from the steady-state modeling and
providing a recommendation for US41 Corridor Force Main. Five (5) copies and an electronic copy
(MS Word doc and pdf) of the draft report will be delivered by January 6, 2017.

3. An electronic version (MS Word doc) of a Technical Memorandum documenting the work completed
to build the existing conditions model.

4. A draft report of findings summarizing the assumptions made in developing the model, the results of
the model calibration, and summary tables and maps of the scenario outputs of the model. Five (5)
copies and an electronic copy (MS Word doc) of the draft report will be delivered by April 28, 2017.

5. Afinal report of findings summarizing the assumptions made in developing the model, the results of
the model calibration, and summary tables and maps of the scenario outputs of the model. Five (5)
copies and an electronic pdf copy of the draft report will be delivered by May 26, 2017.

6. A working, calibrated wastewater hydraulic model for OWNER'’s use in SewerGEMS or equivalent by
May 26, 2017.

TIME OF COMPLETION/SCHEDULE

CONSULTANT shall commence work within 14 calendar days after issuance of a written notice-to-
proceed from the OWNER. A data request letter shall be presented to the OWNER within 14 days of
notice to proceed.

As noted above, a portion of the work is time sensitive, and the final capacity analysis and
recommendations regarding available capacity along the US41 corridor to serve the commercial
properties should be received by the OWNER by January 6, 2017. A final City-wide calibrated hydraulic
wastewater model should be received by the OWNER by May 26, 2017.

COMPENSATION AND PAYMENT

In the Basic Services performed under the Scope of Work, the OWNER agrees to pay the CONSULTANT
as follows:

For work done by the CONSULTANT at the hourly billing rate for the category of the individual
performing the work, for all time directly chargeable to the project. The CONSULTANT’s schedule of
Hourly Billing Rates is attached as Exhibit A.

The total cost of all Basic Services shall not exceed $99,994.

CONSULTANT will submit invoices on a monthly basis along with written monthly status reports.
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Attachment A

City of North Port
Construct City-Wide Calibrated Hydraulic Wastewater Model
Fee Estimate

Senior Senior
Task Description Principal-in-Charge Principal Project Manager Designer Clerical Totals Labor Costs
$275 /hr $210 /hr $200 /hr $122 /hr $75 /hr
[hours costs [hours Jlcosts [hours J[costs [hours J[costs [hours J[costs [hours Jcosts
Task 1 - US41 Corridor Force Main Capacity 5 $1,375 10| $2,100 11 $2,200 114 $13,908 22 $1,650 162 $21,233
Task 2 - Construct Hydraulic Model Network and Assign Mod| 4 $1,100 12 $2,520 18 $3,600 144 $17,568 0 $0 178 $24,788
Task 3 - Model Calibration 0 $0 8 $1,680 4 $800 86 $10,492 0 $0 98 $12,972
Task 4 - Extended Period Simulation and Engineering Evalual 0 $0 14 $2,940 18 $3,600 182 $22,204 0 $0 214 $28,744
Task 5 - Report of Findings 5 $1,375 10| $2,100 6 $1,200 56 $6,832 10 $750 87 $12,257
Total 14 $3,850 54 $11,340 57 $11,400 582 $71,004 32 $2,400 739 $99,994




