Scope of Work

Cumberland County Regional Water Supply Plan

Revised Determination of Areas of Need, and Recommendations of Water Supply Alternatives

1. BACKGROUND

The work covered in this scope represents a continuation of study for the Cumberland
County Water Supply Plan. It builds upon work completed in Task Order DX06 under
Contract W91237-09-D-0004, and previous work completed by the A/E in support of the
Plan.

2. WORK TO BE PERFORMED BY THE A/E

Task 1 — Determine Areas of the County that have a Need for Additional Water
Supply

The A/E will utilize the existing and future conditions OASIS models developed under
Task Order DXO06, to evaluate the demand versus yield of the existing and future system
(in 10 year increments through 2056) to determine the areas of the County that have a
need for additional water supply. The demand (based upon the county-wide expected
growth scenario) versus yield of the system shall be evaluated under the following
scenarios: (1) storage in any reservoir in the system will not be allowed to be drawn
below 10% remaining usable storage; (2) storage in any reservoir in the system will not
be allowed to be drawn below 20% remaining usable storage.

Task la - Existing infrastructure and WTP upgrades will be evaluated in the
following scenarios for both the 10% and 20% margin of safety (reduction in usable

storage):

Scenario | Description

1A Reduce usable storage for sources within Cumberland County

2A Scenario 1A and relax WTP capacity constraints (TDEC Requirement)

3A Scenario 2A and remove all institutional constraints

4A Scenario 3A and increase Lake Holiday service area (existing connections)

Task 1b — Analysis of new water supply infrastructure including raising Meadow Park
Lake dam and a raw water connection from Fox Creek Lake to Otter Creek Lake in the
Crab Orchard Utility District will be conducted as follows:

Raising Meadow Park Lake Dam — A vyield analysis will be performed for a potential
raise of Meadow Park Lake Dam up to 18.5 feet. The existing long term inflow sequence



developed previously for Meadow Park Lake will be used in this analysis. Recent high
resolution digital elevation data will be used, if readily available or else provided to the
AJE by the Corps, to extend the elevation-area curves to the new spillway invert elevation
(assuming the same spillway configuration), and a new reservoir capacity will be
determined. A sequent peak algorithm approach will be utilized for the initial firm yield
determination.

Raw Water Connection from Fox Creek Lake to Otter Creek Lake — The existing
long term inflow sequence developed previously for Otter Creek Lake will be used in
conducting a firm yield analysis of Fox Creek Lake. A sequent peak algorithm approach
will be utilized for the initial firm yield determination. A preliminary engineering report
for this alternative has been provided by Crab Orchard UD and it is anticipated
information such as the stage/storage curve and spillway configuration of Fox Creek dam
can be obtained from the report. Based on conversations with the General Manager of
Crab Orchard UD, the following assumptions will be used in the yield analysis:

Allowable withdrawal — overflow from Fox Creek Lake plus the top three feet
Pump/Pipeline capacity — initial assumption of 1 MGD maximum capacity
Operation — overflow plus top three feet of storage can be taken at any time
Water Treatment — no new WTP will be constructed

Task 1c — Model new infrastructure scenarios in three difference sequences, since
the order of implementation will have a major impact on timing, for both the 10% and
20% margin of safety (reduction in usable storage):

Sequence 1: Prioritize upgrades to physical connections and raising Meadow Park
Lake to maximum height

Scenario | Description

5A Scenario 4A and relax Crossville/South Cumberland and Crossville/Crab
Orchard physical interconnection constraints

6A Scenario 5A and increase usable storage capacity for Meadow Park Lake.
Constraint = dam cannot be raised more than 18.5 feet.

TA Scenario 6A and add one new water supply in the Crab Orchard community.

Sequence 2: Prioritize upgrades to physical connections and raising Meadow Park
Lake to intermediate height

Scenario | Description

6A Scenario 5A and increase usable storage capacity for Meadow Park Lake. The
magnitude of the increase will be determined through discussions between the
AJE and the Corps.

7A Scenario 6A and add one new water supply in the Crab Orchard community.




Sequence 3: Prioritize new water supply in Crab Orchard

Scenario | Description

5A Scenario 4A and add one new water supply in the Crab Orchard community.

6A Scenario 5A and relax Crossville/South Cumberland and Crossville/Crab
Orchard physical interconnection constraints

TA Scenario 6A and increase usable storage capacity for Meadow Park Lake as

necessary. The magnitude of the increase will be determined through
discussions between the A/E and the Corps.
Constraint = dam cannot be raised more than 18.5 feet.

Modeling assumptions include the following:

1. Yield from sources outside Cumberland County will remain unchanged from
previous task work.

2. Lake Tansi operation will not be affected by the margin of safety since this is an
institutional issue and not a storage limitation.

3. All other modeling assumptions remain unchanged from previous task work.

For each of the 24 scenarios described above, the A/E will run OASIS for the last
benchmark year for which all demands are met and the first benchmark year for which at
least one utility district demand is not met. Calibration of weighting factors for each
source and conveyance will be required for each scenario to ensure the model is
following the intent of the scenario description. For some scenarios, three benchmark
years may be evaluated as determining which benchmark years bracket the system-wide
safe yield cannot be predicted with 100% accuracy.

Task 2 - Identify and Recommend Potential Alternatives

Based upon the results from Task 1, the A/E will identify and recommend potential
alternatives to meet the need for additional water supply. The recommendation will
include both suggested alternatives and general timing for alternatives to go on-line.

Task 3 — Report

The A/E will develop a technical memorandum summarizing the results of Task 1 and
Task 2, and identification of areas of need within the system. In addition, the A/E will
include a section of recommendations of water supply alternatives to target specific areas
of need within the Cumberland County system.




Task 4 — Meetings and Coordination

The A/E will develop monthly status reports to be delivered to the Corps and the City of
Crossville Council. The status reports will summarize the work completed by the A/E
during the previous month and provide an anticipated schedule for work that is to be
completed in the months to follow. The A/E will participate in a monthly conference call
with the Corps and the non-Federal sponsor to discuss the monthly report, address
questions and raise any concerns regarding the study.

Representatives from the Corps and A/E will attend one, in person, project status meeting
with the City of Crossville Council.

3. DELIVERABLES

The deliverables for this task order include monthly status reports to be delivered to the
City of Crossville Council, one in person project status meetings with the City of
Crossville Council, a technical draft memorandum, and the final technical memorandum.

A. Provide memorandum of significant findings from in person project status meeting
with the City of Crossville Council.

B. In addition, the A/E shall submit monthly progress updates and billing statements



