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Ms. Kimberly D. Bose

Secretary

Federal Energy Regulatory Commission
888 First Street NE

Washington, DC 20426

Dear Secretary Bose,

Alabama Power Company (Alabama Power) is the Federal Energy Regulatory Commission (FERC or
Commission) licensee for the R.L. Harris Hydroelectric Project (Harris Project) (FERC No. 2628-065). On
April 12, 2019, FERC issued its Study Plan Determination® (SPD) for the Harris Project, approving Alabama
Power’s ten relicensing studies with FERC modifications. On May 13, 2019, Alabama Power filed Final
Study Plans to incorporate FERC’s modifications and posted the Final Study Plans on the Harris relicensing
website at www.harrisrelicensing.com. In the Final Study Plans, Alabama Power proposed a schedule for
each study that included filing a voluntary Progress Update in October 20192 and October 20203,

Due to timing of the development of the Phase 1 Report and the request to evaluate additional downstream
alternatives, Alabama Power included impacts from all downstream release alternatives on existing
operational parameters (reservoir levels, hydropower generation, flood control, navigation, and drought
operations) in the Phase 2 analysis. While the SPD notes the effects analysis ongoing from June 2020 to
November 2021, Alabama Power and Kleinschmidt have completed the analyses. While not specified in the
SPD schedule for this study, Alabama Power is filing the Draft Downstream Release Alternatives Phase 2
Report (Draft Report) (Attachment 1). This filing also includes the stakeholder consultation for this study
beginning April 2019 through March 2021 (Attachment 2). Stakeholders have until May 11, 2021 to submit
their comments to Alabama Power on the Draft Report. Comments should be sent directly to
harrisrelicensing@southernco.com.

1 Accession Number 20190412-3000.
2 Accession Number 20191030-5053.
3 Accession Number 20201030-5215.
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If there are any questions concerning this filing, please contact me at arsegars@southernco.com or 205-
257-2251.

Sincerely,

Angie Anderegg
Harris Relicensing Project Manager

Attachment 1 — Draft Downstream Release Alternatives Phase 2 Report
Attachment 2 — Downstream Release Alternatives Consultation Record (April 2019 — March 2021)

cc: Harris Action Team 1 Stakeholder List
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1.0 INTRODUCTION

Alabama Power Company (Alabama Power) owns and operates the R.L. Harris
Hydroelectric Project (Harris Project), licensed by the Federal Energy Regulatory
Commission (FERC or Commission) (FERC Project No. 2628). The Harris Project consists of
a dam, spillway, powerhouse, and those lands and waters necessary for the operation of
the hydroelectric project and enhancement and protection of environmental resources.

Alabama Power began operating the Harris Project in 1983. Initially, the Harris Project
operated in peaking mode with no intermittent flows between peaks. Agencies and non-
governmental organizations requested that Alabama Power modify operations to
potentially enhance downstream aquatic habitat. In 2005, based on recommendations
developed in cooperation with stakeholders, Alabama Power implemented a pulsing
scheme for releases from Harris Dam known as the Green Plan (Kleinschmidt 2018c). The
purpose of the Green Plan was to reduce the effects of peaking operations on the aquatic
community downstream. Although Green Plan operations are not required by the existing
license, Alabama Power has operated Harris Dam according to the Green Plan criteria
since 2005. A copy of the Green Plan Release Criteria is provided in Appendix B.

1.1 Study Background

Alabama Power is using the Integrated Licensing Process (ILP) to obtain a new license for
the Harris Project from FERC. During stakeholder one-on-one meetings and at an October
19, 2017 Issue ldentification Workshop, stakeholders requested that Alabama Power
evaluate Green Plan releases compared to the pre-Green Plan peaking flows. Stakeholders
also commented that alternative downstream release scenarios should be evaluated as
part of the relicensing process. On November 13, 2018, Alabama Power filed ten proposed
study plans for the Harris Project, including a study plan for downstream release
alternatives. FERC issued a Study Plan Determination on April 12, 2019, which included
FERC staff recommendations. Alabama Power incorporated FERC's recommendations and
filed the Final Study Plans with FERC on May 13, 2019.

In the Study Plan, evaluation of the alternatives was divided into two “phases”. Consistent
with the Study Plan, Alabama Power filed the Downstream Release Alternatives Phase 1
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Report (Phase 1 Report) in July 2020". The Phase 1 Report described the hydrologic and
hydraulic models (HEC-ResSim and HEC-RAS) developed for evaluating the alternatives
and presented the results of the potential effects of pre- and post-implementation of the
Green Plan operations and a continuous minimum flow of 150 cfs (which is roughly the
equivalent daily volume of three ten-minute pulses) on existing operational parameters.
As indicated in the Phase 1 Report, this Phase 2 Report also evaluates the additional
alternatives in Table 1-1.2

It should be noted that FERC also required an evaluation of a variation of the existing
Green Plan where the daily volume of Harris Dam releases are 100% of the prior day’s
flow at the USGS Heflin stream gauge. As explained in a Harris Action Team (HAT) 3
meeting on November 5, 2020, Alabama Power already releases approximately 100% of
the prior day’s flow at the USGS Heflin stream gauge under the Green Plan. The Green
Plan criteria states that Harris Dam release at least 75% of the prior day’'s flow at Heflin;
translating that minimum requirement into the 10, 15, and 30 minute pulsing operations
results in releases well above 75% of the prior day’s Heflin flow (Figure 1-1). Therefore,
there was no need to further evaluate this alternative because there is no discernible
difference between these two alternatives.

T Accession No. 20200727-5088

2 Shortly after Alabama Power finalized the Phase 1 Report, FERC required Alabama Power to evaluate
additional downstream release alternatives. Because of the timing, the effect of the additional alternatives
on existing operational parameters, including reservoir levels, hydropower generation, flood control,
navigation, and drought operations are included in this report.
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TABLE 1-1 DOWNSTREAM RELEASE ALTERNATIVES AND ABBREVIATIONS

Name/Description Abbreviation

Green Plan (baseline or existing GP
condition) — pulsing flows as described in
the Green Plan release criteria

Pre-Green Plan (peaking only; no pulsing | PreGP or PGP
or continuous minimum flow)

Modified Green Plan’ ModGP
150 cfs continuous minimum flow (CMF) 150CMF
300 cfs continuous minimum flow 300CMF
600 cfs continuous minimum flow 600CMF
800 cfs continuous minimum flow 800CMF
A hybrid Green Plan that incorporates 150CMF+GP

both a base minimum flow of 150 cfs and
the pulsing described in the existing
Green Plan release criteria

A hybrid Green Plan that incorporates 300CMF+GP
both a base minimum flow of 300 cfs and
the pulsing described in the existing
Green Plan release criteria

A hybrid Green Plan that incorporates 600CMF+GP
both a base minimum flow of 600 cfs and
the pulsing described in the existing
Green Plan release criteria

A hybrid Green Plan that incorporates 800CMF+GP
both a base minimum flow of 800 cfs and
the pulsing described in the existing
Green Plan release criteria

" The Modified Green Plan has been defined as moving the pulses associated with Green Plan to 2 AM, 10 AM, and 6 PM.
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FIGURE 1-1  RELEASES FROM HARRIS DAM IN 2018 AND 2019 COMPARED TO 100% FLOW AT
THE USGS HEFLIN GAGE

Note: Alabama Power suspended releases on two days in January 2018 to facilitate collecting LIDAR data around the
Tallapoosa River below Harris Dam.

The purpose of this report is to present the Phase 2 analyses, consistent with the Study
Plan. The Phase 2 analyses use the modeling results from Phase 1 along with FERC-
approved relicensing study results and existing information to conduct quantitative and
qualitative evaluations of potential resource impacts. These resources and a summary of
the methods used to analyze impacts are presented in Table 1-2.

Section 2.0 of this report provides a brief overview of the models developed and described
in the Phase 1 Report. Section 3.0 presents the methods and results of analysis for each
resource area. Section 4.0 provides a summary of all results, including those from the
Phase 1 Report.
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TABLE 1-2 PHASE 2 RESOURCE IMPACTS ANALYSIS METHODS

RESOURCE METHOD
Operational e HEC-ResSim model
Parameters e HydroBudget
Water Quality e HEC-RAS model
e Existing information — Water Quality Baseline
Report
e Results from the FERC-approved Water Quality
Study

e Qualitatively evaluate potential effects on
dissolved oxygen in the tailrace

Water Use e HEC-RAS model
e Existing information - Water Quantity, Water Use,
and Discharges Report

Erosion e HEC-RAS model

e FERC-approved Erosion and Sedimentation
Study (erosion portion only)

e LIDAR, aerial imagery

Aquatic Resources e HEC-RAS model

e HEC-RAS to evaluate effects on wetted habitat

e HEC-RAS to evaluate effects on water
temperature in the Tallapoosa River below Harris

Dam
e FERC-approved Downstream Aquatic Habitat
Study
e FERC-approved Aquatic Resources Study
Wildlife and Terrestrial e HEC-RAS model
Resources - including e FERC-approved Threatened and Endangered
Threatened, and Species Study
Endangered Species
Recreation Resources e HEC-RAS model

e FERC-approved Recreation Evaluation Study
e Existing information on boatable flows

Cultural Resources e HEC-RAS model
e LIDAR, aerial imagery, and expert opinions
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2.0 HYDROLOGIC MODEL SUMMARY

The following data and models were used to conduct the downstream release alternatives

analysis. More details are contained in the Phase 1 Report. In addition, the models,

assumptions, and their ability to address the study questions were presented to HAT 1 on
September 20, 2018 and September 11, 2019.

DATA

1.

Alabama-Coosa-Tallapoosa (ACT) unimpaired flow database — this database was
developed by the USACE with input and data from other stakeholders in the ACT
comprehensive study, including both the states of Georgia and Alabama, Alabama
Power, and others. The unimpaired flow data set that served as a basis for the 2010
critical yield analysis for the ACT Basin included data for the period from 1939 through
2008. Subsequently, the unimpaired flow dataset has been extended through 20113,
This dataset includes average daily flows from 1939 — 2011 with regulation influences
removed.

Other data — Other data sources include daily and hourly USGS, USACE, and Alabama
Power records.

MODELS

1.

HEC-River Analysis System (HEC-RAS) — This model was used to route flows in the
unsteady state* along the river. This model was used to assess effects of alternative
release scenarios on boatable days, wetted perimeter, and temperature. Data was
output from the model at 1-hour intervals. During Phase 2, model inputs also included
data from other ongoing studies.

HEC-ResSim — This model was used, on a daily timestep, to evaluate the ability of
Alabama Power to maintain the operating curve at the Harris Reservoir under the
various downstream release alternatives. In Phase 2, this model looked at operational

3 Although when developing the study plan Alabama Power anticipated the dataset to include the years
1939-2016, the unimpaired dataset provided by the USACE includes 1939-2011.

4 In hydraulic modeling, simulations run in the unsteady state consider the variance of flow with respect to
time.
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changes at the Harris Project in conjunction with operating curve changes on an hourly
timestep. It focused on the hourly flood study operations. This model, in conjunction
with the HEC-RAS model, also shows impacts to Martin Dam Project operations.

3. HEC-Data Storage System and Viewer (HEC-DSSVue) — This is the USACE's Data
Storage System, which is designed to efficiently store and retrieve scientific data that
is typically sequential. Data in HEC-DSS database files can be graphed, tabulated,
edited, and manipulated with HEC-DSSVue. This program was used to display some
of the output of the other HEC models.

4. Alabama Power Hydro Energy (HydroBudget) Model — This model is a proprietary daily
model that is used to evaluate the net economic gains or losses that could result from
downstream flow alternatives at the Harris Project.

Model Flow Data

As indicated in the Phase 1 Report, 2001 was selected as a “normal” water year as inflows
to the Harris Project were closest to the median, and hourly flow data was available for
that year. Since 2001 pre-dated Green Plan implementation, hourly discharge records for
Harris Dam were used to model the PreGP alternative. The GP alternative was created by
applying existing Green Plan rules to the Pre-Green Plan releases. The CMF alternatives
were created by amending the Pre-Green Plan alternative such that no hourly interval had
a discharge less than the specified CMF. The CMF+GP alternatives were created by taking
the CMF alternative and applying the Green Plan rules to the specified CMF. Appendix C
contains monthly hydrographs from each of the four seasons of the year, showing the
general differences between outflows from Harris Dam.
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3.0 EFFECTS OF DOWNSTREAM RELEASE ALTERNATIVES ON
RESOURCES

3.1 Operational Parameters

The downstream release alternatives outlined in Section 1.0 were analyzed to determine
their effects on reservoir elevations, hydropower generation, flood control, navigation,
drought operations, and the effect on the conditional fall extension at the Martin Dam
Project.

3.1.1 METHODS

The HEC-ResSim and HydroBudget models developed for the Phase 1 Report were used
to analyze the downstream release alternatives. Details on these models are available in
that report. Additional assumptions applicable to all alternatives for the HEC-ResSim
model include:

e A rule for peaking operations is included in all simulations.®

e The minimum elevation for Harris Reservoir is 770.5 feet msl. No operations occur
below this elevation. This is the limit for the reservoir that was established in the
2007 drought to reserve 12 hours of generation in the pool for transmission needs.

The various alternatives were further defined in the HEC-ResSim model as below:

e Pre-Green Plan: The release criteria from the Green Plan contained in the model
were removed.

e Continuous Minimum Flows: A new continuous release rule replaces the current
Green Plan release rule. The releases were reduced to 85 cfs when the flows at the
Heflin gage drop below 50 cfs. This is the drought cutback in the current Green
Plan.

> Peaking operations is generation that is scheduled to meet peak energy demand on a given day; pulsing
operations is generation that is scheduled to meet the Green Plan release criteria. Both peaking and pulsing
operations in all alternatives are made with the existing turbines.
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e Continuous Minimum Flows + Green Plan: A new continuous release rule is added
with the current Green Plan release rule. Both rules reduce their releases to 85 cfs
when the flows at the Heflin gage drop below 50 cfs. This is the drought cutback
in the current Green Plan.

For the HydroBudget model, all alternatives used inflow data from 1940 through 2019,
using system lambdas from 2019.% As with the HEC-ResSim model, a drought cutback of
85 cfs was used, and the minimum elevation for Harris Reservoir is 770.5 feet msl. For the
HydroBudget model, the continuous minimum flow releases were released by a
hydroelectric unit. Structural constraints create size limitations associated with putting an
additional "house” unit at Harris Dam. Therefore, a theoretical unit that pulls water from
the existing penstock and is capable of discharging 300 cfs and providing 2.65 megawatts
(MW) at efficient gate was evaluated. Then, based on efficiency curves for existing units
in Alabama Power’s hydroelectric fleet, the theoretical unit was scaled up or down to
provide the required flow at efficient gate. This resulted in a unit that would provide 1.25
MW at 150 cfs, 5.3 MW at 600 cfs, and 7.05 MW at 800 cfs.

3.1.2 RESULTS

Results for each operational parameter are presented below. With the exception of
Hydropower Generation, the ModGP alternative is not included for operational
parameters as the HEC-ResSim model is based on a daily timestep; therefore, there would
be no differences between ModGP and GP in model results.

Harris Reservoir Elevations

Effects on reservoir elevation are presented in two figures; Figure 3-1 includes the GP
alternative compared to PreGP as well as the CMF alternatives, and Figure 3-2 includes
the GP alternative compared to all CMF+GP alternatives. The HEC-ResSim model indicates
that PreGP, 150CMF, and 300CMF have negligible effects on average reservoir elevations
using the period of record (1939 through 2011) compared to GP. The 600CMF alternative
results in average reservoir elevations approximately 0.5 feet lower than GP from May to
September, and then approximately one foot lower during September. The 800CMF

6 The HydroBudget model uses top-of-stack lambdas, which refer to the marginal cost of electricity for
meeting the Southern Company system's total load and includes the native territorial load, long-term sale
obligations, and opportunity sales.
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alternative results in average reservoir elevations approximately one foot lower than GP
during May and June, and then the difference between 800CMF and GP increases to
approximately four feet during September. The PreGP, 150CMF, and 300CMF are similar
to GP from December through April, while 600CMF is approximately 0.5 feet lower and
800CMF is approximately two feet lower during these months (Figure 3-1).

The HEC-ResSim model indicates that 150CMF+GP has negligible effects on average
reservoir elevations compared to GP. The 300CMF+GP results in average reservoir
elevations approximately 0.5 feet lower than GP from May through October. The
600CMF+GP alternative results in average reservoir elevations approximately two feet
lower than GP for May and June, increasing to approximately four feet lower during
September. The 800CMF+GP alternative results in average reservoir elevations
approximately four feet lower than GP during May and June, and then the difference
between 800CMF+GP and GP increases to approximately 12 feet during September. The
150CMF+GP and 300CMF+GP are similar to GP from December through April, while
600CMF+GP is approximately two feet lower and 800CMF+GP is over six feet lower in
December and the difference gradually lessens from January through April (Figure 3-2).
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Harris Reservoir
Average Reservoir Elevations
Downstream Flow Alternatives
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FIGURE 3-1 AVERAGE ELEVATIONS OF HARRIS RESERVOIR BASED ON HEC-RESSIM MODEL OF
DOWNSTREAM RELEASE ALTERNATIVES (GP, PREGP, AND CMF)
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FIGURE 3-2 AVERAGE ELEVATIONS OF HARRIS RESERVOIR BASED ON HEC-RESSIM MODEL OF
DOWNSTREAM RELEASE ALTERNATIVES (GP AND CMF+GP)
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Figures 3-3 and 3-4 present the annual stage duration curves of Harris Reservoir elevation
for each downstream release alternative. These curves show that Harris Reservoir is within
its normal operating range (785 feet msl to 793 feet msl) approximately 65% of the time
and always above 780 feet msl over the period of record under existing conditions (GP).
The 600CMF, 800CMF, 600CMF+GP, and 800CMF+GP alternatives slightly decrease the
percentage of time within the normal operating range and decrease the elevation with
100% exceedance, with the 600CMF+GP and 800CMF+GP having the greatest effects on
reservoir elevation.
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Harris Reservoir
Annual Stage Duration Curve
Downstream Flow Alternatives
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EXCEEDANCE CURVES OF HARRIS RESERVOIR ELEVATIONS BASED ON HEC-RESSIM
MoDEL OF DOWNSTREAM RELEASE ALTERNATIVES (GP, PGP, AND CMF)
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In order to evaluate "worst case” effects on reservoir elevations from the downstream
release alternatives, HEC-ResSim was used to determine the minimum reservoir elevation
for each day, over the period of record. Results are presented in Figures 3-5 and 3-6. The
only difference between PreGP, 150CMF, and 300CMF compared to GP occurs during April
through the middle of July. During this period, the minimum reservoir elevations were
higher for PGP and 150CMF compared to GP. The minimum reservoir elevation for the
300CMF alternative was somewhat higher than GP during April and May, but then fell
below GP by approximately one foot during June. The minimum reservoir elevations for
the 600CMF and 800CMF alternatives were consistently lower than GP except for a brief
period during the month of March when they are equivalent. The minimum reservoir
elevations for all CMF+GP alternatives were consistently lower from May through August,
with the 150CMF+GP alternative being the only one that was approximately the same as
GP.
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Minimum Reservoir Elevations
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Evaluating reservoir elevations for the period of record can mask differences in elevations
at the project during low flow years. Figures 3-7 and 3-8 shows how the downstream
release alternatives could have affected the peak elevations in 2006 through 2008,
capturing two periods with historically low inflows. Figures 3-9 and 3-10 show the
reservoir elevation for each alternative in 2000, which was another drought year.
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Reservoir Elevations
Downstream Flow Alternatives

\ E

795

~
[Ye]
o

~
®
wu

<
Kel
©
& \\\
775 H =GP ———PreGP
= 150CMF e 300CMF
= 600CMF = 800CMF
770
O O O O O O N~ N~ N~ ~ N~ N~ o) o) o) <o) [e0) [e0)
2 2 I QI P < Q 2 < <
§ &8 8 32 & 3 &5 &8 3 3 § 38 & 8 3 3 & 3
- =S w oz - = = w oz - = = [ I

FIGURE 3-7 HARRIS RESERVOIR ELEVATIONS FROM 2006 THROUGH 2008 BASED ON HEC-
RESSIM MODEL OF DOWNSTREAM RELEASE ALTERNATIVES (GP, PREGP, AND CMF)
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FIGURE 3-8 HARRIS RESERVOIR ELEVATIONS FROM 2006 THROUGH 2008 BASED ON HEC-
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FIGURE 3-9 HARRIS RESERVOIR ELEVATIONS IN 2000 BASED ON HEC-RESSIM MODEL OF
DOWNSTREAM RELEASE ALTERNATIVES (GP, PREGP, AND CMF)
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FIGURE 3-10 HARRIS RESERVOIR ELEVATIONS IN 2000 BASED oN HEC-RESSIM MODEL OF
DOWNSTREAM RELEASE ALTERNATIVES (GP AND CMF+GP)
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Hydropower Generation

Results from releasing the downstream release alternatives on hydropower generation
and revenue both at Harris Dam and the Alabama Power hydroelectric fleet are presented
in Figures 3-11 through 3-14. Generally, any of the CMF alternatives decrease the average
annual generation at Harris Dam, with little difference between the CMF alternatives and
associated CMF+GP alternative. This is due to less water being available in the reservoir
for peaking operations when compared to existing conditions (GP). This translates into
less revenue from generation at Harris Dam due to running the CMF unit during off-peak
hours. The only alternative that increases revenue from Harris Dam is PreGP, attributable
to more water being used for peak generation. When the overall hydroelectric fleet is
taken into consideration, the generation and revenue losses may appear to be smaller in
proportion to the losses at Harris Dam alone. This is due to the way that the hydro projects
work as a system. Releasing more water from Harris Dam means that the downstream
projects (e.g., Martin, Yates, and Thurlow) would be forced to release the same volume of
water, creating additional generation from all three hydro projects.
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