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Appendix D

Scoping Comments and USACE Analysis of Scoping Comments

The public scoping effort (2008, 2009, and 2012) for updates to the Master WCM resulted in a total of
3,600 comments from over 960 individuals, organizations, and agencies. All the comments from scoping
were reviewed, analyzed, and organized into categories based on the nature of the comments.

The greatest number of comments (1,228) was related to water management recommendations, which
include the seven authorized project purposes and USACE ability to balance needs throughout the ACF
Basin. Other comments in that category addressed potential alternatives for consideration (or potential
mitigation measures); demand projections as they relate to downstream and future water supply needs;
and water conservation. Issues and concerns regarding socioeconomics and the tie between water levels,
recreation, and regional economics received the second-largest number of comments (706). Most of the
comments received in this category pertained to the adverse socioeconomic impacts that have occurred in
the northern portions of the ACF Basin due to extremely low water levels in Lake Lanier and low or
inconsistent water levels in West Point Lake during periods of drought and drought recovery.

The scoping comments expressed by the three states are consistent with their respective positions over the
litigation history as summarized in the EIS as well as their subsequent comments on the draft EIS.
Although there is a more in-depth analysis in the EIS, a few key issues identified by the states and
stakeholders in the states are summarized in the following sentences. The state of Florida disagreed with
the process and models used by the USACE; aside from these procedural and technical matters, Florida
also sought additional flows into the Apalachicola River and Apalachicola Bay. The state of Alabama also
took issue with the process and models. In addition to the stated procedural and technical concerns,
Alabama also wanted assurances that specific minimum flows would be met or exceeded at all times for
industrial interests in Alabama. Both Florida and Alabama wanted to limit Metro Atlanta's withdrawals
from Lake Lanier and the Chattahoochee River, including requirements for greater water conservation
measures and limits on consumptive use. The state of Georgia wanted water supply contracts at Lake
Lanier and increased water supply withdrawals from the Chattahoochee River downstream of Buford
Dam, both to meet projected future water demands for Metro Atlanta, as well as more conservative use of
storage in the ACF Basin reservoirs, which would benefit pool levels for recreation and water supply at
Lake Lanier and West Point Lake.

Stakeholder comments were helpful in identifying water resources/water management problems as well as
measures (or alternatives) the public wished to have considered as the Master WCM is updated.
Considering the purpose and need for this EIS, USACE developed eight screening criteria to guide
information gathering, to help identify solutions, and to formulate alternatives. The screening criteria
helped to define the scope of proposed updates to the Master WCM, identify relevant public/agency
issues and concerns to be addressed in the EIS, and guide the consideration of input received from
agencies and the public, as well as suggestions from USACE project team. Any proposed measure (or
alternative) considered in the update process for the Master WCM should:

Meet the purpose and need of the proposed federal action

Address one or more of the congressionally authorized project purposes

Maintain at least the current level of flood risk management

Be consistent with the contemporary water resources needs of the basin to the extent practicable
Support the operation of the projects in the ACF Basin as a system

Not increase the risk to public safety in the facility or downstream of the project

Not exceed the physical limitations or pose risks to the structural integrity of the projects

Not violate USACE responsibilities under the ESA

ACF Final EIS for Master Water Control Manual Update December 2016
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Appendix D

The USACE has not developed formal responses to the comments received during scoping but reviewed
the comments and suggestions received as categorized in the Scoping Report and developed summaries of
the major themes. The major comments and suggestions received during the scoping process are shown in
the table below together with a statement of whether or how the comment or suggestion was eliminated
by the screening criteria or whether the comment was considered in updating the WCM. The table defines
the major comment categories using a comment identifier (ID) and includes the section in the
environmental impact statement where the comment was addressed.
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Number Scoping Comment USACE Response/Action EIS Reference

Water Management (WM)

WMI More and better lake and stream gages are needed. The USACE continually strives to improve water management Section 4.1.1;

technology or to utilize the best available information. .
Appendix A

WM2 The USACE should comply with the federal laws The USACE will comply with all applicable federal laws, Section 3.2;

establishing the primary purposes of these [ACF] projects. | regulations, and congressional authorized purposes for the ACF Section 3.6-
Basin federal projects. ection 2.0,
Section 6; Tab 6-1

WM3 The ACF Basin flows need to mimic components of natural | The USACE will consider alternatives to current operations. Section 4.1;

flow variability. However, the purpose and need of the proposed federal action is A dix J
to update the WCM to determine how the federal projects in the ppendix
ACF Basin should be operated for their congressionally
authorized purposes, in light of current conditions and applicable
law, rather than to restore the ACF Basin to pre-project
conditions. Any reasonable alternative must satisfy that purpose
and need.

WM4 The USACE should incorporate variable flows in the new Same as WM3 Section 4.1.2;
WCM, including the seasonal, intra-annual, and inter- Appendix J
annual flow patterns needed to maintain or restore
processes that sustain natural riverine characteristics.

WM5 The WCM update should address how it will impact future | The water supply needs of the region have been described in a Section 5.1;
water, wastewater, or watershed management plans of the | request made by the State of Georgia on January 11, 2013. A A dix B
Metropolitan North Georgia Water Planning District Water Supply Storage Assessment will be prepared addressing ppendix
(MNGWPD) that would restrict or place additional unfunded | the water supply needs of communities currently withdrawing
mandates on the district’s operations? from Lake Lanier

WM6 West Point Lake levels do not meet authorized purposes. Updating of water control plans and manuals will ensure that Section

operations comply with all congressionally authorized purposes 2.1.1.1.6.3;
for the ACF Basin projects. .
Section 4.1

WM7 The USACE must consider alternative operating plans to The USACE will consider a range of measures when updating Section 4.1
balance upstream needs with downstream needs before water control plans and manuals to achieve congressionally
adopting a new water control plan authorized purposes of projects in the ACF Basin, taking into

account the needs of the entire basin.

WM8 Water should not be released from Lake Lanier Same as WM7 Section 4.1

unnecessarily. It is wasteful.

@ Xipuaddy
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Number Scoping Comment USACE Response/Action EIS Reference
WM9 The USACE should operate the ACF Basin in a run-of-river | Same as WM3 Section 4.1.1
operation, like the public electric power companies do for
their reservoirs. Run-of-river is the correct baseline to be
evaluated in the EIS.
WM10 The USACE has to stop operations that favor elevated lake | Lake Sidney Lanier was designed as a multipurpose storage Section 4.1
levels at the expense of river flow. The USACE has reservoir and is operated as such. The USACE will consider a
effectively shelved about 25 percent of Lake Lanier’s total range of measures when updating water control plans and
conservation storage, removing it from the USACE'’s daily manuals to achieve congressionally authorized purposes of
operating protocol, with future drought as the justification. projects in the ACF Basin, taking into account the needs of the
entire basin.
WM11 Lake Lanier is not properly managed. Same as WM7 Section 4.1
WM12 In developing its alternatives, the USACE should de- Pursuant to the U.S. Court of Appeals for the Eleventh Circuit Section 5.1;
emphasize use of any discretionary operational policy in decision of June 28, 2011, and USACE’s 2012 Legal Opinion, the .
favor of operating to maximize water supply, an authorized | updated manuals will reflect that USACE has (1) the legal Appendix B
purpose of the project. authority under the River and Harbor Act (RHA)of 1946 to release
water from Buford Dam sufficient to accommodate Georgia’'s
requested downstream withdrawals of 408 mgd and (2) the
discretion under the Water Supply Act of 1958 to accommodate
withdrawals from Lake Sidney Lanier (withdrawals of 20 mgd are
already authorized under relocation agreements). The USACE
will consider a range of measures when updating the WCM to
achieve the authorized purposes of projects in the ACF Basin,
taking into account the needs of the entire basin.
WM13 USACE'’s operations should encourage and facilitate return | The USACE will consider current and projected return rates, Section 5.1;
flows to Lake Lanier, including providing direct 1:1 credit to | including water supply storage alternatives reflecting varying .
entities providing return flows to the lake. amounts of withdrawals and returns. Any water supply storage Appendix B
contracts that the USACE may enter into would address return
flow accounting.
WM14 The WCM update should evaluate operational alternatives | Same as WM10 Section 4.1

that mitigate the extreme nature of Buford Dam short-term
(daily/hourly) flow fluctuations while at the same time
ensuring ample minimum flows to maintain water quality,
waste assimilation, and improve conditions for aquatic flora
and fauna.
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WM15 The EIS should evaluate operational measures that could | The USACE will generally evaluate the flows that could result Section 4.1
be adopted to ensure that increasing incidence of regional | from different operational measures and alternatives. However,
drought and/or growing demand for water within the the authorized purposes of the ACF system do not include
Chattahoochee Basin does not result in unexpected or specific flow requirements within the CRNRA.
unavoidable dips in flow within Chattahoochee River
National Recreation Area (CRNRA).
WM16 The EIS must include a complete assessment of the Key flow requirements for municipal and industrial (M&l) users in | Section 6.1.1.2
impacts of revised operations on the Middle the middle reach of the Chattahoochee River will be considered
Chattahoochee region. in modeling for the updated WCM and EIS. The USACE will
generally evaluate the flows that could result from different
operational measures and alternatives. The authorized purposes
of the ACF system do not include specific M&I flow requirements
for the middle Chattahoochee River.
WM17 The governors of Alabama, Florida, and Georgia in 2003 Key flow requirements for municipal and industrial (M&l) users in | Section 6.1.1.2
signed an agreement establishing flow parameters for the | the middle reach of the Chattahoochee River will be considered
ACEF river system. In revising the ACF WCM, the USACE in modeling for the updated WCM and EIS. However, the
should plan to operate the system in accordance with those | authorized purposes of the ACF system do not include specific
agreed upon flow parameters: the middle and lower M&I flow requirements for the middle and lower Chattahoochee
Chattahoochee flow requirements of 1,350 cfs daily River, at Columbus, Georgia, or at Columbia, Alabama.
average and 1,850 cfs weekly average at Columbus,
Georgia, and 2,000 cfs daily average at Columbia,
Alabama
WM18 FERC [Federal Energy Regulatory Commission]-approved | The USACE is aware of the Georgia Power Company (GPC) Section 6.1.1.2
flows [at Columbus, Georgia] of 800 cfs minimum, 1,350 projects and their FERC minimum flow requirements. They will be
cfs daily average and 1,850 cfs weekly average are critical | recognized in the updated WCM and EIS. The USACE minimum
and necessary to sustain the aforementioned projects and | flow requirement from West Point Dam is 675 cfs. The authorized
programs at Columbus and southward. purposes of the ACF system do not include operation of the West
Point project to ensure that GPC complies with its FERC license
WM19 The updated WCM should include assessment of the water | The USACE is not specifically authorized, or otherwise obligated, | Section 6.1.1.2

use needs necessary to maintain generation of the GPC
facilities as part of the baseline conditions in the ACF Basin
and plan for future generation of electricity to meet growing
population demand.

to operate ACF Basin projects to meet certain minimum flows at
the GPC plants. All ACF Basin projects are operated for their
congressionally authorized purposes.

@ Xipuaddy
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WM20 West Point Lake levels should never drop below 630 feet Any considered water management alternative should maintain at | Section 4.1.1
(ft). least the current level of flood risk management. Additionally, this
suggestion could pose risks to the structural integrity of the
project, could pose risk to public safety of the facility or
downstream of the project, and could affect the availability of
flows to comply with the USACE’s obligations under the ESA.
WM21 Updating the plan should include new methods of The USACE is working with Southeast River Forecast Center to | Appendix A;
forecasting runoff and modeling to ensure that the use Ensemble Streamflow Prediction (ESP) inflows to perform 3— . .
USACE’s ACF reservoirs, particularly Lake Lanier, are 6 month forecasting during drought conditions. Further, the Section 2.1.1.3;
allowed to reach full pool no later than June 15 of each USACE is working closely with National Integrated Drought Section 4.1
year and are as full as practical during drought conditions Information System (NIDIS) (www.drought.gov) to develop a
while still meeting downstream, legally required flows. Southeast-ACF Drought Early Warning Information System. The
pilot project is in response to the latest 2006—2009 drought. The
goal of the project is designing a drought early warning
information system in the ACF Basin. Both efforts will incorporate
updated forecast methods performed by the River Forecast
Center. The USACE will consider operations to ensure reservoirs
achieve full pool by the beginning of the summer recreation
season.
WM22 Lake Lanier is critical for the water supply of metropolitan The USACE will address the impact of ACF system operations on | Section 5.1;
Atlanta. water supply needs of metropolitan Atlanta, including .
consideration of Georgia’s water supply request. Appendix B
WM23 The project purposes in the ACF Basin are outdated and This suggestion does not meet the purpose and need for this Section 1.3;
need to be changed. EIS, which is to determine how the federal projects in the ACF .
Basin should be operated for their authorized purposes, in light of Section 4.1.1
current conditions and applicable law, and to implement those
operations through an updated Master WCM of the ACF Basin.
Only Congress has the authority to change the authorized
purposes of the ACF system.
WM24 The ACF Basin manual update should have a summary of | Update of the WCM will include development of a drought Section 4.1
operational changes necessitated by drought operations operations plan.
requirements and the new data that support such changes.
WM25 The ACF Basin manual update should have a section with | Update of the water control plans and manuals will include the Section 2

updated data reflecting current basin conditions.

most recent available data regarding basin conditions.
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WM26 The ACF Basin manual update should have a section with | The EIS will address the effects of changes in water Section 6.1.1;
proposed new environmental requirements for meeting management on water quality, federally listed threatened and Section 6.1.2
water quality standards, and a section on how compliance | endangered species, and fish spawning needs. USACE is not ection ©.1.
with all federally listed threatened and endangered species | authorized to establish or enforce water quality standards.
laws and fish spawning needs will be accomplished.

WM27 The ACF Basin manual update should have a section with | This EIS will include basin-wide modeling to evaluate considered | Section 4.1;
the results of the most recent computerized modeling used | changes in water management at the ACF Basin projects. Section 6-
to evaluate project operations. ection o,

Appendix E;
Appendix K

WM28 The Mobile District should address and fully document the | The USACE will consult with USFWS under Section 7 of the ESA | Section 6.4.3;
effects from any proposed action(s) (e.g., revisions to regarding threatened and endangered species. Appendix J
various lake levels, discharge changes in average daily
flows, etc.) on any federally listed threatened and
endangered species

WM29 The USACE should include in the EIS a discussion that Refer to WM12. The WCM update and EIS will address any Section 5.1
connects management plans to reallocation of water revisions to water management procedures necessitated by a
storage. Of special interest are the effects of management | reallocation of storage to water supply.
plan changes on discharge rates (including velocities) and
river elevations (including volume).

WM30 Water supply withdrawals (or the lack thereof) [from Lake Refer to WM12. Section 5.1;
Lanier] and their consequences should be examined as Section 6.5.1
impacts of the proposed federal action ection ©.o.

WM31 Instead of merely documenting current operations, the In updating the WCM, the USACE will consider potential Section 4.1;
USACE must develop and analyze alternatives that will management changes that could result in more efficient use of Section 5.1-
make the most efficient use of the water resources in the water resources within the limits of congressionally authorized ection .1,
ACF Basin. purposes and applicable law. Section 6

WM32 The USACE should consider the formal reallocation of Refer to WM12 Section 5.1;
storage in the federal reservoirs to meet current water A dix B
supply needs and projected future water supply needs ppendix

WM33 The USACE should consider possible changes to the rule Changes in guide curves and action zones at projects in the ACF | Section 4.1

curve operations at all of the federal ACF reservoirs to
maximize available storage and optimize operations for all
project purposes.

Basin will be considered in updating the WCM. However, any
alternative considered should maintain at least the current level
of flood risk management.
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WM34 The USACE must consider alternative action zones that A principal goal of USACE WCMs is to balance competing water | Section 4.1
reflect a more balanced pursuit of the project's multiple management objectives. Changes in guide curves and action
purposes. In addition, USACE must consider adjusting the | zones at projects in the ACF Basin will be considered in updating
action zones so that a significantly lesser percentage of the | the WCM.
conservations storage pool is in Zone 4.
WM35 The USACE should balance the reservoirs, instead of In updating the WCM, the USACE will consult with USFWS under | Section 4.1
following the May 2012 RIOP that allows the USACE to not | the ESA regarding the operations of the ACF Basin. The USACE
balance reservoir operating zones during droughts and will consider a range of measures when updating water control
allows water to be stored in Lake Lanier at the expense of | plans and manuals to achieve congressionally authorized
the downstream reservoirs. purposes of projects in the ACF Basin, taking into account the
needs of the entire basin and complying with the requirements of
the ESA.
WM36 The USACE should adjust action zone elevations so that Changes in guide curves and action zones at projects in the ACF | Section 4.1
the effects of increased demands are borne primarily by Basin will be considered in updating the WCM.
the zone responsible for the increases in demand.
WM37 The USACE should not limit possible alternatives to only Same as WM35 Section 4.1
those that mimic the manner of operations described in the
RIOP. Instead, the USACE should consider alternatives to
current operations such as the concept presented by the
Atlanta Regional Commission and its consultant,
Hydrologics, Inc., in January of 2007.
WM38 The updated manuals should provide for the equitable Same as WM35 Section 4.1
sharing of the additional storage obtained by the diversion
of water to storage from December through February. In
addition, the refill provisions should be more constrained
with required releases during December — February at
higher levels than 5,000 cfs.
WM39 The HEC-ResSim simulations may greatly underestimate In updating the WCM, the USACE will consult with USFWS under | Section 4.1;
the impact of the June 2012 "Improved" operations on the ESA regarding the operations of Jim Woodruff Dam. HEC- . )
reducing releases to Apalachicola River during ResSim modeling conducted for this EIS is intended to reflect Section 6.1.1;
"Emergency" Drought Operations. Worst case scenarios day-to-day operations specified by various water management Appendix A

should be simulated which examine the potential impacts
on releases to Apalachicola River if reservoir operators
exercise the broad discretion allowed under the interim
operating procedures in a manner different from the base
model assumptions.

alternatives and not unique or unusual operation.

@ Xipuaddy



L-a

ojepa [enuey [0juoQ JaJeM Jajsep oj Si3 feuld 4DY

91402 48quieoeq

Number Scoping Comment USACE Response/Action EIS Reference
WM40 The USACE'’s operating plans should always maintain the | In updating the WCM, the USACE will consult with USFWS under | Section 4.1
ability to reduce flow below 5,000 cfs [below Jim Woodruff] | the ESA regarding the operations of Jim Woodruff Dam. On the
during serious and prolonged droughts. basis of that consultation, a revised minimum flow might be
established at Jim Woodruff Dam.
WM41 The improved RIOP increased the occurrence and duration | Same as WM35 Section 4.1
of extreme low flows to the Apalachicola River. The WCM .
update should correct this inequity and recognize that there Section 5.1
are limits on the level of consumptive withdrawals in the Section 6.4.3
Georgia portion of the ACF Basin.
Appendix J
WM42 The USACE needs to show the data that justifies the Same as WM35 Section 4.1
management measure of 5,000 cfs flow at the Florida line .
for the Apalachicola River. This flow rate is not needed, is Section 6.4.3
unsustainable, and is detrimental to upstream lakes (West Appendix J
Point Lake and Lake Lanier). The Endangered Species Act
does not require the USACE to augment the Apalachicola
River flows above run-of-river levels.
WM43 The USACE updated WCM should consider other Same as WM35 Section 4.1
operating rules besides the current RIOP based on keeping
more water in the reservoirs and still meeting the minimum
required flow including changing the action zones and
guide curves in all the reservoirs.
WM44 The USACE should consider options for repairing and This suggestion would not be within the scope of the proposed Section 1.3;
reversing channel degradation in the Apalachicola River. federal action, which is to determine how the federal projects in .
the ACF Basin should be operated for their authorized purposes, Section 4.1.1
in light of current conditions and applicable law, and to implement
those operations through an updated Master WCM of the ACF
Basin.
WM45 The USACE should consider halting or limiting the current | This suggestion would not be within the scope of the proposed Section 1.3;
diversion of fresh water caused by the Chipola Cutoff. federal action, which is to determine how the federal projects in .
the ACF Basin should be operated for their authorized purposes, Section 4.1.1
in light of current conditions and applicable law, and to implement
those operations through an updated Master WCM of the ACF
Basin.
WM46 The USACE should continue to use the HEC-5 model The USACE considered continued use of HEC-5 rather than Section 4.1;
rather than the HEC-ResSim model. HEC-ResSim for river system modeling, but it concluded that Appendix E

HEC-ResSim is the most current accepted reservoir modeling
tool and has superior capabilities for purposes of this action.
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WM47 The USACE should provide a summary of the current The EIS will explain project purposes, existing water Section 2.1.1.2;
operating rules for each project, an explanation of their management processes, and the USACE’s discretion in .
basis in congressionally authorized purposes, and a operating the projects. Section 5.2.1

description of how much discretion the USACE has to
change the rules.

WM48 The USACE should facilitate a comprehensive process for | This effort is not a comprehensive study to determine how Section 6.1.2;
determining how ecological and social benefits could be ecological and social benefits could be increased in the region. . .
increased by modifying the operations of the ACF federal However, the EIS will address the ecological and social effects of Section 6.4;
dams. The approach described by Richter and Thomas the proposed federal action and alternatives. Section 6.5
(2007) would be very useful for this WCM update

WM49 The USACE should acknowledge the statutory authorized | All ACF Basin projects will be operated for their congressionally Section 1.3;
purposes for the ACF reservoirs and operate projects in the | authorized purposes and in compliance with all applicable federal . )
ACF Basin for their congressionally authorized purposes. law. Section 2.1.1.2;

Section 3

WMS50 The USACE cannot change authorized project purposes in | All ACF Basin projects will be operated for their congressionally Section 1.2;

the updated WCM without the consent of Congress. authorized purposes and in compliance with all applicable federal . .
laws. The purpose and need of this EIS to determine how the Section 1.3;
federal projects in the ACF Basin should be operated for their Section 3
authorized purposes, in light of current conditions and applicable
law, and to implement those operations through an updated
Master WCM of the ACF Basin.

WM51 To satisfy the USACE’s obligations under federal law, Same as WM49 Section 1.3;
including NEPA, the USACE must focus on the authorized . .
purposes of Lake Lanier (hydroelectric power, navigation, Section 2.1.1.2;
and flood risk management). Section 3

WM52 Lake Lanier should be raised 2 ft [to conservation pool Any considered water management alternative should maintain at | Section 4.1.1

elevation 1,073 ft].

least the current level of flood risk management. Additionally, this
suggestion could pose risks to the structural integrity of the
project, could pose risk to public safety of the facility or
downstream of the project, and could affect the availability of
flows to comply with the USACE'’s obligations under the ESA.

@ Xipuaddy
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WM53 The West Point Lake action zones should be considerably | Changes to West Point Lake action zones will be considered as Section 4.1.1
narrowed or reduced to a range varying no more than 3 ft part of the update of the water control plans and manuals. Any
with a level never lower than 633 ft—except for dire considered water management alternative should maintain at
emergency. least the current level of flood risk management. Additionally, this

suggestion could pose risks to the structural integrity of the
project, could pose risk to public safety of the facility or
downstream of the project, and could affect the availability of
flows to comply with the USACE’s obligations under the ESA.

WM54 The USACE should not implement its proposed Same as WM52 Section 4.1.1
management measure to start the West Point Lake winter
pool draw down in September instead of November. The
bottom of the conservation pool for the lake should be 632
msl.

WM55 The management objective for the interstate waters of the | That alternative is outside the USACE’s authority. States, not the | Section 1.2;
ACF Basin should be the identification, construction, and USACE, are responsible for issuing water use permits. Therefore, . .
enforcement of a water budget that recognizes and that alternative does not meet the purpose and need, which is to Section 1.3;
balances the competing needs of all riparian users. determine how the federal projects in the ACF Basin should be Section 3;

operated for their authorized purposes, in light of current .
conditions and applicable law, and to implement those operations | Section 4.1.1
through an updated Master WCM of the ACF Basin.

WM56 The USACE should limit the Lake Lanier outflow to the Lake Lanier was designed as a multipurpose storage reservoir Section 4.1
inflow when the water level reaches a certain level. and is operated as such. Therefore matching outflow to inflow

violates reservoir operating principles, is not technically feasible,
and would not allow all project purposes to be met. In updating
the WCM, the USACE will assess different operating schemes,
and include assessment of drought operations
WM57 If there is no other practicable way to protect the north end, | Construction of a new dam in Lake Lanier is outside the Section 4.1.1

split the lake by building another dam at or near Browns
Bridge. Maintain the water level of the new Little Lake
Lanier at a constant level of 1,071 ft, and any additional
water that is available could be discharged into the main
lake and managed there.

USACE'’s authority, would require additional congressional
authorization, and will not be considered as part of the update of
the WCM.

@ Xipuaddy
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WM58 West Point Lake should not be the workhorse of the ACF The USACE’s ACF Basin water control operations consider all Section 4.1
Basin. project functions and account for the full range of hydrologic

conditions from flood to drought. Because actions taken at the
upstream portion of the basin affect conditions downstream,
projects in the ACF Basin are operated as a system rather than
as a series of individual, independent projects. The balancing of
water control operations to meet each of those purposes varies
between the individual projects and time of year. Operation of the
projects is usually performed in a manner that represents a
consideration of the often competing purposes and, whenever
possible, the USACE manages the reservoir operations to
accommodate the purposes in a complimentary fashion.

WM59 As the USACE revises its ACF WCM, it is the position of The authorized purposes of the ACF system do not include Section 4.1.1
Southern Nuclear that the USACE must ensure (1) operating to meet certain specific minimum flows at Columbia, .
minimum flows of 2,000 cfs in the Chattahoochee River at | Alabama. In updating the WCM, the USACE will consider how to Section 4.1.2 ff
Columbia, Alabama; (2) support of navigation on the support navigation on the ACF system given the constraints in
Apalachicola and Chattahoochee rivers; and (3) operation | the Apalachicola River. All ACF Basin projects are operated for
of the USACE’s ACF reservoirs for their congressionally their authorized purposes.
authorized purposes.

WM60 The USACE WCM must ensure that a flow of 2,000 cfs and | The authorized purposes of the ACF system do not include Section 4.1.1
elevation of 76 msl is maintained at Plant Farley (at operating to meet certain specific minimum flows at Plant Farley.

Andrews Lock and Dam) so it meets its NPDES permit
limits and requirements.

WM61 Maintain historical flows in the Apalachicola River and into | The USACE will consider a range of measures when updating Section 4.1

Apalachicola Bay. water control plans and manuals to achieve congressionally
authorized purposes of projects in the ACF Basin, taking into
account the needs of the entire basin and complying with the
requirements of the ESA. In updating the WCM, the USACE will
consult with USFWS under the ESA regarding the operations of
Jim Woodruff Dam. On the basis of that consultation, the USACE
might establish a revised minimum flow at Jim Woodruff Dam.

WM62 Incorporate the use of water conservation measures into Measures considered by various water users to reduce the Section 4.1.1;
the WCM update. consumption of water within the ACF Basin will be described in Section 4.1.2

the EIS, to the extent information is available to the USACE.
Requiring the implementation of such measures is generally a
state and local responsibility, not a USACE responsibility. In
updating the WCM, the USACE will incorporate a drought
operations plan that emphasizes conservation of water in storage
when drought conditions exist.
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WM63 Keeping West Point Lake at full pool throughout the In updating the WCM, the USACE will consider guide curve Section 4.1
recreation seasons (March through November) is very changes at ACF Basin projects that might provide additional
important. recreation benefit.
WM64 The USACE should allow Lake Lanier to reach full pool no | The guide curve at Lake Lanier provides for reaching full summer | Section 4.1
later than June 1 of each year. pool elevation by May. In updating the WCM, USACE wiill
consider guide curve changes at ACF Basin projects.
WM65 The USACE needs to build a large lake on the Flint River Construction of new improvements on the Flint River is outside Section 4.1.1
to help control the water needed downstream. current USACE'’s authority and will not be considered as part of
the update of the WCM, because it would not meet the purpose
and need to determine how the federal projects in the ACF Basin
should be operated for their authorized purposes, in light of
current conditions and applicable law, and to implement those
operations through an updated Master WCM of the ACF Basin.
WMG66 Sikes Cut should be closed to lower salinity levels in Sikes Cut is a segment of the Apalachicola Bay project, federally | Section 4.1.1
Apalachicola Bay. maintained channel. Such proposals do not meet the purpose
and need to determine how the federal projects in the ACF Basin
should be operated for their authorized purposes, in light of
current conditions and applicable law, and to implement those
operations through an updated Master WCM of the ACF Basin.
WMe7 Action zones at the West Point project that are more harsh | Changes to West Point action zones will be considered as part of | Section 4.1

and severe than at any other lake in the ACF Basin must
be eliminated or significantly reduced in their magnitude.

the update of the WCM. The USACE’s ACF Basin water control
operations consider all project functions and account for the full
range of hydrologic conditions from flood to drought. Because
actions taken at the upstream portion of the basin affect
conditions downstream, the USACE operates the projects in the
ACF Basin as a system rather than as a series of individual,
independent projects. The balancing of water control operations
to meet each of these purposes varies between the individual
projects and time of year. The USACE projects’ operations are
usually performed in a manner that represents a consideration of
such often competing purposes and, whenever possible, the
USACE manages reservoir operations to accommodate the
purposes in a complimentary fashion.
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WM68 The West Point Lake Rule Curve needs to be adjusted Changes to West Point Lake action zones will be considered as Section 4.1
upward to a minimum 632.5 ms| and the Action Zones part of the update of the WCM. Any considered water
need to be modified upward as well to a minimum 630.0 management alternative should maintain at least the current level
msl at the bottom of Action Zone 4. The parameters of of flood risk management. Additionally, this suggestion could
632.5 and 630.0 msl are significant because they represent | pose risks to the structural integrity of the project, could pose risk
the initial and Sectionond recreation impact levels to public safety of the facility or downstream of the project, and
respectively as defined by the USACE. could affect the availability of flows to comply with the USACE’s

obligations under the ESA.

WM69 The USACE should maintain Walter F. George Lake at a USACE strives to operate the Walter F. George project to Section 6.1.1.1.3
minimum of 187 msl. maintain a minimum pool elevation of 188 ft in the winter;

however, basin hydrologic conditions and water needs elsewhere
in the basin may preclude always achieving the guide curve.

WM70 The USACE has ignored the adverse impacts of The impacts of water used for agricultural purposes will be Section 2.1.1.2;
agricultural demand on the Flint River basin which has considered and described in the EIS. . .
been stressed by agricultural uses during dry weather. Section 4.1;
Subsidizing lost flows to the Apalachicola from the Flint Section 6
basin due to dry weather and agricultural use is not and .
never has been an authorized purpose of any USACE Appendix E
project on the ACF system.

WM71 The USACE should not reduce flows in the Chattahoochee | The EIS will consider alternative Basin Inflow measurement Section 4.1.2.7
River when Flint River inflow is sufficient to meet procedures.
requirements for the Apalachicola River. Minimum flows in
the Chattahoochee River should be maintained.

WM72 The USACE should consider the alternative operations The management plan described by the Tri-Rivers Water Section 4.1;
proposed in the Tri Rivers Waterway Development Development Association will be considered in the EIS. .
Association’s report. The report identifies reservoir Section 4.2
management rules that would result in flow regimes that
would improve navigation flows in the Chattahoochee River
and environmental flows in the Apalachicola River, with
manageable and minimal impacts to users in the upper
basin. The USACE should maintain lake levels under
normal conditions of 632.3 to 635 msl at West Point Lake;

187.5 to 190 msl at Lake Eufaula (Walter F. George); and
76.5 to 77.5 msl at Lake Seminole (Jim Woodruff) when
possible.
WM73 George W. Andrews Lock and Dam and Lake should be Water supply is not an expressly authorized purpose of the Section 2.1.1.1.6;

listed for water supply purposes.

George W. Andrews Lock and Dam and Lake.

Section 4.1.1
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Socioeconomics and Recreation (SR)

SR1 Develop an economic study on the impact of various water | The EIS will consider the economic impact of water management | Section 6.5;
levels on each region of the ACF Basin. alternatives. .
Appendix L
SR2 Low lake levels at Lake Lanier have a devastating effect on | The EIS will consider the economic impact of water management | Section 6.5;
local economies. alternatives. .
Appendix L
SR3 The loss of recreational facilities, coupled with consistently | The USACE will consider recreational impacts in the update of Section 6.5.6;
low lake levels, has adversely affected the recreational the WCM. .
potential of West Point Lake and its economic benefit! Appendix L
SR4 The use of West Point Lake to support downstream Changes to West Point Lake action zones will be considered as Section 4.1
navigation should not be considered in any alternative in part of the update of the WCM. The environmental impacts of
operation plans without adequate study of the ecological water management alternatives will be evaluated in the EIS.
and other environmental damages caused by the likely lake | Navigation is one of the congressionally authorized purposes of
fluctuations to support that activity. West Point Lake and the ACF system of federal projects, and
must be considered in making operational decisions.
SR5 West Point Lake must be maintained at a minimum of 633 | Changes to West Point Lake action zones will be considered as Section 6.5
ft to maintain economic growth in this area and Georgia. part of the update of the WCM. Any considered water
management alternative should maintain at least the current level
of flood risk management. Additionally, this suggestion could
pose risks to the structural integrity of the project, could pose risk
to public safety of the facility or downstream of the project, and
could affect the availability of flows to comply with the USACE’s
obligations under the ESA.
SR6 Lake Lanier is a recreational resource that generates 8 The USACE will consider recreational impacts in the update of Section 6.5.6;
million visits per year resulting in an economic impact of the WCM. .
$5.5 billion to the regional economy. Appendix L
SR7 The USACE must manage Lake Lanier and West Point The ACF projects were designed as multi-purpose storage Section 6.5.6;
Lake to maintain lake levels to meet their authorized reservoirs and are operated as such. The EIS will consider the .
recreational uses and support the recreation-based economic impact of water management alternatives. Appendix L
economies.
SR8 The EIS needs to consider the economic value of the ACF | The USACE will consider recreational impacts in the update of Section 6.5.6;
Basin and evaluate the socioeconomic, recreational, and the WCM. Appendix L

safety impacts of fluctuating and low water levels in the
ACF Basin. Assess the adverse impact of low water levels
on the local businesses, property values, taxes, and boat
docks.
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SR9 The 5,000 cfs minimum flow at the Chattahoochee Gage is | In updating the WCM, the USACE will consult with USFWS under | Section 4.1.2.8.7;
not legally required and is unsustainable in the long run the ESA regarding the operations of Jim Woodruff Dam. On the .
without substantial harm to recreation. basis of that consultation a revised minimum flow might be Section 6.4.3

established at Jim Woodruff Dam.

SR10 The EIS should identify, analyze and address, as In updating the WCM, USACE will comply with all applicable Section 6.5.8
appropriate, disproportionately high and adverse human legislation, regulations, and Executive Orders.
health or environmental effects of its programs, policies,
and activities on minority populations and low-income
populations per Executive Order 12898 (Environmental
Justice).

SR11 The WCM should review new and innovative procedures to | This suggestion would not be within the scope of the proposed Section 6.5.7.1
enhance warning systems to improve public safety and federal action, which is to determine how the federal projects in
recreation throughout the ACF system. the ACF Basin should be operated for their authorized purposes,

in light of current conditions and applicable law, and to implement
those operations through an updated Master WCM of the ACF
Basin. Current practices are summarized in the EIS.

SR12 Rapid changes in flow below Buford Dam in the CRNRA Buford Dam is authorized and designed as a peaking hydropower | Section 6.1.1.2.1;
pose a safety risk to boaters, rowers, anglers, and waders. | facility. Safety measures have been implemented to warn anglers | Section 6.5.7.1
Include a sensitivity study based on reducing Buford Dam's | downstream of Buford Dam when peaking operations are
discharge peaks while maintaining the historical daily beginning.
average power generated.

SR13 The social and economic costs associated with property USACE is not conducting a bank stabilization study or project. Section 1.3;
loss and bank stabilization efforts are an emerging issue in | Such a study or project would be beyond the scope of the federal ) .
communities along the Chattahoochee River. In evaluating | action. Accordingly, such a measure does not meet the purpose Section 4.1;
alternatives for the operation of Buford Dam, the EIS and need of tis EIS, which is to determine how the federal Section 6.2
should consider the future impacts of bank erosion and the | projects in the ACF Basin should be operated for their authorized
growing cost of measures taken to protect private and purposes, in light of current conditions and applicable law. The
public property and facilities. environmental effects of the WCM update on bank erosion will be

considered in the EIS.
SR14 The USACE'’s EIS needs to evaluate the possibility of The USACE will consider measures and alternatives that could Section 4.1

supplemental Buford Dam releases to support weekend
recreational activities and enhance the recreational values
envisioned by Congress when CRNRA was established.

affect releases from and flows below Buford Dam. However, the
authorized purposes of the ACF system do not include specific
flow requirements within the CRNRA.
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SR15 The USACE should include the flow needs for the The USACE participated in constructing the Chattahoochee River | Section 4.1
Chattahoochee River Aquatic Ecosystem Restoration and | Aquatic Ecosystem Restoration and Whitewater project. The
Whitewater project in the WCM update. The project is USACE’s minimum flow requirement from West Point Dam is 675
designed for a minimum flow of 800 cfs but needs flows of | cfs, and the authorized purposes of the ACF system do not
up to 3,000 to 5,000 cfs to provide for optimum recreational | include operating the West Point project to ensure a particular
opportunities. flow regime at Columbus, Georgia.
NEPA Process (NEPA)
NEPA1 The appropriate baseline for the USACE NEPA analysis is | The ACF projects were designed as multipurpose storage Section 2.1.1.2;
the "run-of-river" flow regime, which assumes the dams are | reservoirs and are operated as such. Therefore matching outflow .
in place but that the reservoirs simply release the water as | to inflow violates reservoir operating principles, is not technically Section 4.3
it comes in without storing any of it for release later. feasible, and would not allow all project purposes to be met. In
updating the WCM, the USACE will assess different operating
schemes, and include assessment of drought operations.
NEPA2 The appropriate baseline for the USACE NEPA analysis is | The purpose and need of this EIS is to determine how the federal | Section 2.1.1.2;
the historical flow conditions (pre-ACF federal and pre-non- | projects in the ACF Basin should be operated for their authorized . )
federal dams and reservoirs) of the Apalachicola, purposes, in light of current conditions and applicable law, and to Section 4.3;
Chattahoochee, and Flint rivers as the baseline, with implement those operations through an updated Master WCM of | Section 5.2.1
particular attention to the historical flow regime of the the ACF Basin.
Apalachicola River.
NEPA3 The appropriate baseline for the USACE NEPA analysis The original 1958 Master WCM does not include project WCMs Section 2.1.1.2;
one based on the existing ACF manual promulgated in for Buford Dam or for West Point Dam, Walter F. George Lock . .
1958. and Dam, or George W. Andrews Lock and Dam, all of which Section 4.3;
were completed later. For that reason, the 1958 manual cannot Section 5.2.1
be used as a baseline. The individual reservoir project WCMs
were completed as projects were constructed and placed into
operation. When approved, the project-specific manuals were
attached as appendices to the 1958 Master WCM. A draft update
to the main body of the 1958 Master WCM for the ACF Basin was
prepared in 1989 and incorporated several operational
adjustments, primarily focusing on adjustments gathered through
experience and lessons learned during severe drought periods in
the 1980s. Since 1989, the ACF projects have been operated in
accordance with the draft WCM.
NEPA4 The EIS must identify and set a baseline for the change in | Same as WM12 Section 2.1.1.2;

operations when water supply became a project purpose at
Lake Lanier because the 11th Circuit has delineated that
storage could be used for downstream.

Section 4.3;
Section 5.2.1
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NEPA5 The correct baseline at Lake Lanier for purposes of The NEPA no-action alternative reflects current operations, and Section 2.1.1.2;
performing the trigger analysis is the amount of storage the USACE will also evaluate an alternative that involves no . )
originally allocated to water supply at Lake Lanier, which is | reallocation of storage in Lake Lanier for water supply. Refer to Section 4.3;
zero. WM12. Section 5.2.1;
Appendix B
NEPAG6 The appropriate baseline should be continuing existing The NEPA no-action alternative reflects existing operations, Section 2.1.1.2;
operations. This would include continued operations under | including current levels of water supply withdrawals. In updating . .
the USACE's RIOP, as addressed in the USFWS's May the WCM, the USACE will consult with USFWS under the ESA | Section 4.3;
2012 biological opinion, and existing levels of water supply | regarding the operations of the ACF Basin. The USACE will Section 5.2.1;
withdrawals. consider a range of measures when updating water control plans .
and manuals to achieve congressionally authorized purposes of | APpendix B
projects in the ACF Basin, taking into account the needs of the
entire basin and complying with the requirements of the ESA.
The water supply storage assessment prepared as part of the
EIS will consider alternative levels of water supply.
NEPA7 To establish the proper baseline, the Draft EIS should Because the proposed federal action is to update the ACF WCM | Section 2.1.1.2;
document and evaluate the historical changes in the ACF to reflect congressionally authorized purposes for federal projects . .
Basin with respect to the following indicators: historical that actually exist, in light of current conditions and applicable Section 4.3;
flows (i.e., the pre-dam and reservoir flow regimes), law, it would not be appropriate to use pre-project conditions as a | Section 5.2.1;
including the amount, timing, and quality of flows in the baseline for evaluating alternatives. )
ACF rivers; acres of river and floodplain wetlands lost; Appendix B
acres of native upland habitats lost; miles of streambed lost
or modified; changes in stream flows; changes in ground
water elevations; changes in the concentrations of indicator
water quality constituents; changes in the abundance,
distribution, and diversity of indicator fish communities; and
changes in rainfall, and reasonably foreseeable future
changes.
NEPAS8 The impact analysis should be based on comparing the Impact analyses performed for the EIS will utilize HEC-ResSim Section 4.1
simulated inflows to Apalachicola River with the actual which simulates the effects of changing individual and multiple .
(observed) flows at the U.S. Geological Survey (USGS) operational measures at individual reservoirs and across the Section 6
Chattahoochee streamflow station on the Apalachicola entire ACF Basin. It is not appropriate to try to compare model Appendix E

River.

results to actual gage measurements due to the variety of “real
world” influences that cannot be modeled.
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NEPA9 The USACE needs to define the performance measures The EIS will identify performance measures and display impacts | Section 6
used to evaluate alternatives in the EIS, explaining the of alternative project operations on a variety of resources.
criteria or performance metrics used to compare
alternatives and to ultimately decide which approach is
recommended.

NEPA10 | The USACE NEPA analysis must evaluate direct, indirect, | The EIS will consider the planning efforts of others and will Section 6
and cumulative impacts. Cumulative impacts would include | address the cumulative effects of the proposed federal action and
the proposed Glades Farm reservoir in Lake Lanier's other reservoirs being considered within the ACF Basin.
headwaters, the proposed Bear Creek Reservoir in South
Fulton County, Bartletts Ferry hydroelectric (FERC)
relicensing, and Georgia's regional water planning efforts.

NEPA11 | The USACE must assess the magnifying and additive The EIS will consider climate change and cumulative effects. Section 6.8;
effects of climate change and global warming when .
evaluating the direct, indirect, and cumulative impacts of a Section 6.9
particular flow regime for the ACF system.

NEPA12 | USACE should initiate an evaluation of the ecological flows | In updating the WCM, the USACE will consult with USFWS under | Section 4.1.2.8;
needed to protect and restore the chemical, physical, and the ESA regarding the effects of operations on federally listed . .
biological integrity of the ACF Basin and the species that species. Section 4.1.3.5;
rely on those waters and consider a full range of Section 6.4;
alternatives that will ensure the maintenance of those .
ecological flows. The USACE will also evaluate impacts of Appendix J
the proposed action and alternatives on water quality and
fish and wildlife.

NEPA13 | USACE should update and correct the unimpaired flow The unimpaired flow dataset will be extended through 2012 and Section 6
data set and the water demand data currently be used by coordinated with the three states prior to finalization and will (introduction)
the USACE for its modeling and analysis; (b) establish the | include an evaluation of evaporative losses. The dataset will be .
sustainable limits of water use in the basin; (c) re-evaluate | input to the HEC-ResSim model to evaluate the effects of Section 6.4.3
evaporative losses, including particularly the evaporation proposed water management alternatives and Georgia’'s 2013 Appendix E
that occurs during droughts; and (d) evaluate any ongoing | water supply request. In updating the WCM, the USACE will )
or completed ecological flow evaluations being conducted | consult with USFWS under the ESA regarding the effects of Appendix J
for rivers within the ACF system. operations on federally listed species.

NEPA14 | The purpose and need for the EIS should include meeting | The EIS will address and consider alternatives to accommodate | Section 5.1;
Georgia's current and future water supply needs. Georgia's | Georgia’s 2013 water supply request. Appendix B

full water supply request should be an action alternative.
The USACE should evaluate the economic benefits of
granting the request and fully consider the indirect effects
of granting anything less than the full water supply request.
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NEPA15 | Structural alternatives (including either closing or installing | Such proposals do not meet the purpose and need to determine | Section 4.1.1
a lock at Sikes Cut, restoring the channel below Woodruff | how the existing federal projects in the ACF Basin should be
Dam, refurbishing the intake at Plant Farley, and operated for their authorized purposes, in light of current
renovating projects to reduce releases necessitated by conditions and applicable law, and to implement those operations
head limits) should also be evaluated and considered. through an updated Master WCM of the ACF Basin.
NEPA16 | The USACE should include in its WCM development: The EIS will consider modifications to guide curves and action Section 4.1
evaluation of alternative levels for the rule curves and zones at the ACF projects in the interest of better meeting all
action zones in the ACF projects; reconsideration of its authorized project purposes. However, any considered water
policy of balancing the volume of water stored among the management alternative should maintain at least the current level
reservoirs based on percent of action zone; reconsideration | of flood risk management.
of Woodruff Dam release requirements, including minimum
flows; and the development of forecast based operating
rules which can improve the benefits derived from reservoir
operating rules for all purposes.
NEPA17 | The FERC Middle Chattahoochee Project License (P-2177- | USACE is aware of GPC'’s relicensing process for their Middle Section 2.1.1.1.6.4
053) flow regimes should be part of the new ACF WCM. Chattahoochee Project. The WCM update will consider the
provisions of the current FERC license. Until FERC issues a new
license, it is premature to consider what the provisions of that
license might be.
NEPA18 | The NEPA analysis should consider the cumulative The EIS will consider the planning efforts of others and will Section 2.1.1.2;

impacts of these revisions on water stress in the basin (e.g.
a list of all permitted/proposed reservoirs in the basin); an
explanation of how provisions in the WCM interact with
state water planning and withdrawal permitting would be
informative; the WCM should account for, to the extent
practicable, future predicted trends in inflows (e.g., long
term decreases in base flow corresponding to increased
evapotranspiration, consumptive uses or impervious
surface); and the likelihood of future trends in reuse
(industrial reuse, gray water, direct or indirect potable
reuse), particularly in the greater metropolitan Atlanta area,
should be discussed.

address the cumulative effects of the proposed federal action and
other reservoirs being considered within the ACF Basin.

Section 6.9
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Biological Resources (BR)

BR1 The management plan must restore and maintain In updating the WCM, the USACE will consult with USFWS under | Section 4.1;
ecological flows to protect and restore the entire ACF the ESA regarding the effects of operations on federally listed .
system, not just Lake Lanier, and the EIS should evaluate | species. The USACE will comply with all applicable legislation, Section 6.4.3
impacts on the entire ACF system. regulations, and Executive Orders and will evaluate impacts of

the proposed action and alternatives on water quality and fish
and wildlife.

BR2 USACE guidance requires the establishment of the In updating the WCM, USACE will comply with all applicable Section 6;
minimum stream flow needed to address water quality, fish | legislation, regulations, and Executive Orders. Table 6-1
and wildlife, recreation, and aesthetic considerations when
developing WCMs, even where maintenance of minimum
in-stream flows is not an authorized project purpose.

BR3 The EIS for the revised WCM should evaluate the impacts | The USACE will use available data to consider the direct, Section 6.4.2.3
on Apalachicola River and Bay. indirect, and cumulative impacts of the proposed action in the .

EIS. However, the Apalachicola River below the intersection with Section 6.9
the Gulf Intracoastal Waterway and the Apalachicola Bay are not
part of the federal ACF system.

BR4 Adverse environmental and economic effects of upstream | As part of the Fish and Wildlife Coordination Act Report, the Section 6.4
population growth and ACF management measures (in USFWS conducted hydrodynamic modeling of the Apalachicola .
particular low flow) on Apalachicola River and Bay need to | Bay to assess the effects of alternative operations on salinity Appendix J
be evaluated and corrected. regimes. The USACE will use those data to consider the direct,

indirect, and cumulative impacts of the proposed action in the
EIS.

BR5 The USACE should apply a spatially explicit hydrodynamic | Refer to BR4. Section 6.4
model of Apalachicola Bay to assess the effects of .
alternative operations on salinity regimes, and in turn, on Appendix J
the relative distribution of salt marshes, submerged grass
beds, and oyster bars in the bay.

BR6 The EIS needs to address that productivity of the Refer to BR4. Additionally, the EIS will consider the frequency of | Section 6.4
Apalachicola Bay is being adversely affected by a lack of Apalachicola River floodplain inundation in evaluating Appendix J

nutrient input from the backswamps upriver because, in the
absence of sufficient mainstem flows, these areas have not
experienced in several years their typical winter flood cycle.
Thus, nutrients produced in the remarkably large and intact
bottomland hardwood forests which buffer the Apalachicola
River are not being transported to the bay.

performance of alternative
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BR7 The USACE should update reservoir fisheries performance | Limited recent data required the USACE to use the reservoir Section 6.4.2.2
measures in light of any new information developed in the | fisheries performance measures developed during the
past 10 years and use it to evaluate the relative impacts on | comprehensive study.
reservoir sport fisheries of alternative operating plans.
BR8 The USACE should perform an environmental study to In updating the WCM, the USACE will consult with USFWS under | Section 6.4.3;
determine how much water the federally listed threatened the ESA regarding the effects of operations on federally listed .
and endangered species of mussels need during drought species. Appendix J
conditions to survive.
BR9 The USACE should operate projects in the ACF Basin to The USACE will consider alternatives to current operations. Section 4.1.1
mimic a natural flow regime. However, the purpose and need of the proposed federal action is .
to update the WCM to determine how the federal projects in the Section 4.1.2
ACF Basin should be operated for their congressionally
authorized purposes, in light of current conditions and applicable
law, rather than to restore the ACF Basin to pre-project
conditions. Any reasonable alternative must satisfy that purpose
and need.
BR10 The WCM should include operations for endangered In updating the WCM, the USACE will consult with USFWS under | Section 4.1;
species that more fully integrate all water storage projects | the ESA regarding the effects of operations on federally listed .
in the ACF Basin rather than relying almost exclusively on | species. Section 6.4.3
Lake Lanier.
BR11 The USACE should evaluate the relative impacts on The EIS will consider the effects of proposed water management | Section 6.4.2.2
reservoir sport fisheries of alternative operating plans. changes on reservoir fisheries.
BR12 The USACE should continue to manage reservoir water The EIS will consider continuation of existing fishery Section 6.4.2
levels to maintain the fish spawn period of four to six weeks | management measures.
within an eight-week window and continue to support and
facilitate fish passage via conservation locking at Jim
Woodruff Lock and Dam.
BR13 The USACE needs to evaluate the impacts of extreme The EIS will consider the effects of alternatives on the potential Section 6.4.2.2
fluctuations in West Point Lake levels on the lake’s water shoreline erosion and sedimentation.
quality from erosion and siltation, and the resulting impacts
on fish spawn (bass, crappie) and mussels and other
wildlife, the increased the cost of water treatment, and lost
water storage.
BR14 The EIS needs to take into account the impact of USACE The EIS will consider impacts of water management alternatives | Section 4.1;
operations in the basin on the Eufaula National Wildlife on the ENWR. Section 6.4.4

Refuge (ENWR).
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BR15 The Draft EIS should evaluate opportunities for varying Key flow requirements downstream of Buford Dam will be Section 4.1.1
discharges from Buford Dam to support a broad range of recognized in the updated WCM and EIS. However, the .
species within CRNRA, including shoal bass and other authorized purposes of the federal ACF system do not include Section 4.1.2
native species. specific flow requirements in the CRNRA.

BR16 The USACE should evaluate potential impacts of water The EIS will address the impact of the proposed action and Section 6.4.4.2
temperature and dissolved oxygen levels and bank alternatives on water quality and fish and wildlife.
sloughing below Buford Dam on the hatchery operation
and the sport fishery for both stocked and naturally
reproducing trout in the Chattahoochee River upper river
reach, as well as the entire ACF Basin. The hatchery and
fishery are dependent upon cold water and high dissolved
oxygen levels which need to be maintained.

BR17 USACE analysis should examine an approach setting a Minimum flow provisions adequately address floodplain Section 4.1.2.8.5;
percent reduction limit on the area of connected aquatic connectivity. . .
floodplain habitat to inform their percent-of-flow reduction Section 4.1.3.5.3;
recommendations. Section 6.4.2.1

BR18 USACE should consider pulse flows in the Apalachicola USACE will consider pulse flows in the Apalachicola River. Section 4.1
River during the non-spawning season (June through
November).

BR19 USACE should examine the indirect effects of its Examining the effects of interbasin transfers on the Oconee- Section 2.1.1.2;
management of the ACF system on water levels in the Ocmulgee-Altamaha and Alabama-Coosa-Tallapoosa river . )
Oconee-Ocmulgee-Altamaha and Alabama-Coosa- systems would not be within the scope of the proposed federal Section 4.1.1;
Tallapoosa river systems, since there are a number of action, which is to determine how the federal projects in the ACF | Appendix E
interbasin transfers taking place among these systems Basin should be operated for their authorized purposes, in light of
around metro Atlanta. current conditions and applicable law, and to implement those

operations through an updated Master WCM of the ACF Basin.
USACE is aware of certain interbasin transfers currently
occurring and will take that data into account in ResSim
modeling.
BR20 USACE should consider revising ramping rates at Jim USACE will consider alternative procedures for determining fall Section 4.1

Woodruff Dam. Maximum fall rates and flow support for
Woodruff Dam releases greater than 5,000 cfs are
suspended when storage declines to Zone 4, and resumed
when storage returns to a specified zone (“drought relief
end zone”); when flows at Woodruff Dam have been less
than 7,000 cfs for more than 30 days, maximum fall rates
be suspended and resumed when flows have been greater
than 10,000 cfs for 30 days.

rates.
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BR21 USACE should consider establishing seasonal flow targets | USACE will consider alternative procedures for determining flows | Section 4.1
for releases to the Apalachicola River. to be released into the Apalachicola River.
BR22 USACE should consider monthly flow targets for the USACE will consider alternative procedures for determining flows | Section 4.1
Apalachicola River. to be released into the Apalachicola River.
BR23 USACE is encouraged to continue consultation with In updating the WCM, the USACE will consult with USFWS under | Section 4.1;
USFWS to explore opportunities for greater system storage | the ESA regarding the effects of operations on federally listed Section 6.4.3:
retention via lowering target flows to more closely match species. ection 6.4.3;
minimum flows, especially in composite zones 1 and 2, Appendix J
with potential to also extend spring/summer release
periods to improve likelihood of achieving 30-day+ periods
of flood plain inundation.
Drought Operations (DO)
DO1 Better management triggers should be in place for Lake The update of WCM will include development of a drought Section 4.1
Lanier withdrawals during times of drought. operations plan.
DO2 Decrease the winter draw down level on all reservoirs to In updating the WCM, the USACE will consider guide curve Section 4.1
reduce the impact of drought conditions. changes at ACF Basin projects.
DO3 The effect of drought should be shared equally among the | The update of WCM will include development of a drought Section 4.1
states. operations plan that balances project operations of all ACF
projects.
DO4 Do not release water from Lake Lanier for downstream The USACE will develop a revised drought operations plan as Section 4.1
purposes during a drought. part of the WCM update. The plan will guide releases from Lake
Lanier during drought. It should be noted that the proposed
measure, if implemented, would violate systems-operations
criteria.
DO5 Include emergency drought measures in the operational The update of WCM will include development of a drought Section 4.1
manual. operations plan.
DO6 We must hold back as much water as possible in Lake The USACE will develop a revised drought operations plan as Section 4.1
Lanier during drought times. Water supply is the highest part of the WCM update. The plan will guide releases from Lake
need. Lanier during drought and consider all authorized project
purposes.
DO7 Drought contingency plans should be formally coordinated | Draft WCMs, including a drought management plan, and the draft | Section 4.1;
with dischargers (especially NPDES permit holders) and EIS will be made available to the public, including dischargers, for Section 6.1.2

water intake permittees (including public drinking water
suppliers, cooling water intakes, industrial users, etc.).

review and comment.
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DO8 The USACE NEPA analysis should consider whether The EIS will consider modifications to guide curves and action Section 4.1
emergency conservation measures and/or reallocating zones at the ACF projects in the interest of better meeting all
more of the composite conservation storage to West Point | authorized project purposes.
Lake and the other downstream reservoirs could better
alleviate adverse drought impacts.
DO9 We recommend that the USACE consider how climate The EIS will consider climate change. Section 6.8;
change could affect ACF Basin flow regimes and how to .
best adapt reservoir operations to the most likely Appendix M
foreseeable changes.
Water Quality (WQ)
waQ1 The WCM update process should also evaluate the In updating the WCM, USACE will comply with all applicable Section 3.6
USACE'’s compliance with existing environmental laws, as | legislation, regulations, and Executive Orders. .
a new federal and state laws and regulations have been $ect|on 6.
enacted since the USACE reservoirs in the basin were (introduction)
constructed.
waQz2 Discussion of best management practices for sediment and | The USACE will use available data to consider the direct,
stormwater management in the system should be central to | indirect, and cumulative impacts of water management
the WCM analysis of lake operations. alternatives on shoreline erosion in the EIS. With regard to
activities on non-Government owned lands, this suggestion would
not be within the scope of the proposed federal action, which is to
determine how the federal projects in the ACF Basin should be
operated for their authorized purposes, in light of current
conditions and applicable law, and to implement those operations
through an updated Master WCM of the ACF Basin.
WQ3 The USACE should analyze the effects of the WCM Water quality management and control of point and nonpoint Section 6.1.2

operations on water quality standards, with a particular
emphasis on physiochemical endpoints such as dissolved
oxygen, biological endpoints such as sensitive aquatic
species, and physical endpoints that protect the designated
aquatic life use, including adequate flows to maintain the
physical integrity of the habitat.

sources of pollution off USACE project lands is principally the
responsibility of the states. In accordance with ER 1110-2-8154,
the USACE has an objective to ensure that water quality, as
affected by a USACE project and its operation, is suitable for
project purposes, existing water uses, and public safety, and is in
compliance with applicable federal and state water quality
standards. Water quality will be taken into account when updating
water control plans and manuals. Under the Water Pollution Act
of 1972 as amended, states (not USACE) establish water quality
standards and are responsible for ensuring that wastewater
discharges meet those standards.
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WwQ4 Examine the effects of reservoir operations on water Water quality management is primarily the responsibility of the Section 6.1.2
quality. states. In accordance with ER 1110-2-8154, the USACE has an
objective to ensure that water quality, as affected by a USACE
project and its operation, is suitable for project purposes, existing
water uses, and public safety, and is in compliance with
applicable federal and state water quality standards. Water
quality will be taken into account when updating the WCM.
WQ5 The USACE should ensure that releases from all five ACF | Refer to WQ4. Section 6.1.2
dams meet or exceed DO [dissolved oxygen] and other
water quality standards.
WQ6 The USACE should formulate a protocol with the Georgia Refer to WQ4. Section 2.1.2.1
Department of Natural Resources Wildlife Resources .
Division (GA DNR WRD) for special releases from Buford Section 6.4.4.2
Dam to mitigate warm water runoff on the Buford Trout Appendix A
Hatchery.
waQ7 The USACE should evaluate the 750 cfs operational flow Under the Water Pollution Act of 1972 as amended, states (not Section 4.1
criteria at the Chattahoochee River below the Atlanta the USACE) are authorized to establish water quality standards
withdrawal point, in light of current permit requirements and | and are responsible for ensuring that wastewater discharges
assimilative capacity to determine whether alternatives to meet those standards.
that flow may exist.
WwQ8 Constant fluctuation of lake levels to accommodate flood The effects of considered water management changes on water | Section 4.1;
control and the RIOP could be damaging the ecosystem quality and environment in West Point Lake will be taken into . .
and water quality in West Point Lake. account when updating the water control plans and manuals. Section 6.1.2;
Appendix K
WQ9 The USACE should consider operational or design criteria | The effects of considered water management changes on water | Section 4.1.1;
to improve DO conditions in the West Point Dam tailwater | quality in West Point Lake will be taken into account when . .
especially during summer months and a DO study of the updating the water control plans and manuals. The USACE will Section 6.1.2;
tailwater needs to be conducted. also comply with all provisions of the Water Pollution Act of 1972 Appendix K
as amended that apply to USACE-operated dams.
wQ10 The USACE ACF WCM should support GA DNR's thermal | Refer to WQ4. Section 6.1.2;
management of the Chattahoochee River Tailwater, with .
Appendix K

water temperature not exceeding 22°C maximum or 20°C
as a 5-day average more than once in 30 days measured
by USGS Gauge 02335450 at Eves Road.
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wQ11 The USACE WCM should include operational measures for | The USACE will use available data to consider the direct, Section 4.1.1;
releases from Buford Dam to be managed to minimize indirect, and cumulative impacts of water management . )
erosion from bank-sloughing. The environmental effects of | alternatives on shoreline erosion in the EIS. Section 6.1.2;
severe bank undercutting and erosion include increased Appendix K
siltation, which leads to long-term habitat alterations that
may negatively impact aquatic species. The EIS should
evaluate the impact of dam operations on organisms that
benefit from a gravel or rocky substrate, including trout,
shoal bass, mussels, and macroinvertebrates (which has
been noted above Morgan Falls Dam). Increasing sediment
in Bull Sluice Lake has created a shallow water body
optimal for the growth of exotic aquatic plant species.
wQ12 If dam operations are modified to institute or accommodate | In accordance with ER 1110-2-8154, USACE has an objective to | Section 6.1.2;
lower base flows, water quality within CRNRA would likely | ensure that water quality, as affected by a USACE project and its .
deteriorate due to a reduction in the positive influence of operation, is suitable for project purposes, existing water uses, Appendix K
clean water released from Buford Dam. and public safety, and is in compliance with applicable federal
and state water quality standards. Water quality will be taken into
account when updating the WCM.
wQ13 USACE must operate West Point Lake in a manner that The effects of considered water management changes on water | Section 6.1.2;
assures compliance with the Water Pollution Act of 1972 as | quality in West Point Lake will be taken into account when .
amended. updating the WCM. The USACE will also comply with all Appendix K
provisions of the Water Pollution Act of 1972 as amended that
apply to USACE-operated dams.
wQ14 Ensure that water treatment releases up river [from West The effects of considered water management changes on water | Section 6.1.2;
Point Lake] meet or exceed federal standards. quality in West Point Lake will be taken into account. Under the .
Water Pollution Act of 1972 as amended, states (not the USACE) Appendix K
are authorized to establish water quality standards and are
responsible for ensuring that wastewater discharges meet those
standards.
wQ15 Water quality in West Point Lake should meet recreational | Refer to WQ4. Section 6.1.2;
use standards. ;
Appendix K
WwQ16 Water quality and water supply should be at the top of the | Refer to WQ4. The USACE does not prioritize project purposes. | Section 4.1.1

priority list when considering West Point Lake.

Water quality and water supply (relocation agreement for the city
of LaGrange) will be taken into account when updating the WCM.
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wQ17 Study the effects of the RIOP on water quality at West The effects of considered water management changes, including | Section 4.1;
Point Lake. drought operations, on water quality in West Point Lake will be Section 6.1.2:
taken into account when updating the water control plans and ection b.1.2;
manuals. Appendix K
wQ18 Adopt a Permanent Water Quality Minimum Flow of 650 cfs | Under the Water Pollution Act of 1972 as amended, the State of | Section 4.1
at Peachtree Creek. Georgia through the Environmental Protection Division (not the
USACE) establishes water quality standards and is responsible
for ensuring that wastewater discharges meet those standards.
USACE will take into account in the EIS minimum flows
established by the state.
wQ19 USACE should consider a monthly flow target at Peachtree | Refer to WQ18. Section 4.1
Creek.
WQ20 Eliminate the mandatory requirement for 5,000 cfs at In updating the WCM, the USACE will consult with USFWS under | Section 4.1
Woodruff Dam. the ESA regarding the operations of Jim Woodruff Dam. On the
basis of that consultation a revised minimum flow might be
established at Jim Woodruff Dam.
waQ21 Apalachicola Bay is being affected. The USACE will use available data to consider the direct, Section 6.4.2;
indirect, and cumulative impacts of the proposed action in the .
EIS. Section 6.9
WwQ22 Conduct a scientific analysis of the fresh water needs and | As part of the Fish and Wildlife Coordination Act Report, the Section 6.4.2;
salt water tolerances of the Apalachicola Bay. USFWS conducted hydrodynamic modeling of the Apalachicola Section 6.9-
Bay to assess the effects of alternative operations on salinity ection .9,
regimes. The USACE will use those data to consider the direct, Appendix J
indirect, and cumulative impacts of the proposed action in the
EIS.
Water Supply (WS)
W$S1 Maintain appropriate lake levels in West Point Lake to Past USACE water management practices have kept West Point | Section 6.1.1.5.2;
provide for drinking water. Lake water levels above water supply relocation agreement Section 6.5.1.2
intake elevations. When updating the WCM, the USACE will take | S€CtiON ©-9-1.
into account the water supply at West Point Lake (relocation
agreement for the city of LaGrange).
WS2 Water quality and water supply should be top priorities at Refer to WQ16. Section 4.1.1
West Point Lake.
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WS3 In assessing all alternatives in the EIS, the USACE must The water supply needs of the region have been described in a Section 5.1;
take into account Georgia’s future water supply needs. request made by the State of Georgia on January 11, 2013. A A dix B
Georgia believes that 705 mgd will be sufficient to meet Water Supply Storage Assessment will be prepared addressing ppendix
Georgia's water needs from Lake Lanier and the the water supply needs of communities currently withdrawing
Chattahoochee River to approximately the year 2040. from Lake Lanier.

WS4 Any EIS alternatives that do not involve releases to support | Refer to WS3. Section 5.1;
up to 408 mgd of withdrawal from the Chattahoochee River A dix B
above the Peachtree Creek confluence and 297 mgd ppendix
withdrawal from Lake Lanier by 2040 must account for the
economic, environmental, and sociological effects of other
water projects that the State or local water systems will
have to develop to meet the shortfall.

WS5 Water supply is the highest and best use of storage in Lake | Refer to WM12. Section 5.1;
Lanier. .

Appendix B

WS6 Water supply should be the top priority at Lake Lanier. Refer to WM12. Section 5.1;

Appendix B

WS7 Maintain lake levels at Lake Lanier above water supply Past USACE water management practices have kept Lake Lanier | Section 6.1.1.5.1;

intake elevations. water levels above water supply relocation agreement intake Section 6.5.1.1
elevations. Intakes at Lake Lanier constructed pursuant to ection ©.5.1.
relocation agreements for the cities of Buford and Gainesville will
be taken into account when updating the WCM.

WS8 Reduce the flow target at Peachtree Creek to 650 cfs The USACE is not required to operate to meet that flow target. Section 4.1.2.4;
(during droughts) to preserve water supply storage in Lake | Under the Water Pollution Act of 1972 as amended, the State of
Lanier. Georgia through the Environmental Protection Division (not the

USACE) establishes water quality standards and is responsible
for ensuring that wastewater discharges meet those standards.
WS9 Pipe desalinated water from the Atlantic to Atlanta. Refer to WS3. This analysis will consider alternatives to Section 5.1;
reallocating storage in Lake Lanier. .
Appendix B
WS10 Use West Point Lake to provide drinking water to Atlanta. A Water Supply Storage Assessment will be prepared addressing | Section 5.1;
the water supply needs of communities currently withdrawing A dix B
from Lake Lanier. Various alternatives to reallocation of storage ppendix
from Lake Lanier to satisfy these needs will be considered.
WS11 During the rainy season, allow Lake Lanier to reach full The current guide curve for Lake Lanier provides for increasing

pool no later than June 1 of each year.

the lake level to the summer pool elevation by May 1 each year.
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WS12 Alternatives should consider long-term water supply needs | The purpose and need for this action is to reflect current Section 5.1;
and waste assimilation needs downstream. conditions and needs. The USACE analysis with respect to waste A dix B

assimilation needs will consider permitted waste discharge loads. ppendix
However, the USACE does not operate to accommodate waste

assimilation needs except as required by dam minimum flow

requirements contained in project authorizing documents.

WS13 The USACE should consider the water supply needs of the | Refer to WS3. Section 5.1;
region as identified in the Metropolitan North Georgia A dix B
Water Planning District’s long range plans. ppendix

WS14 Domestic water supply in the area of southeast Alabama A Water Supply Storage Assessment will be prepared addressing | Section 4.1.1
will be a growing water-resource demand. The EIS must the water supply needs of communities currently withdrawing
consider the municipal, industrial, and agricultural water- from Lake Lanier. Forecasting water needs in other parts of the
supply needs in the Alabama portion of the ACF Basin. ACF Basin, however, is outside the scope of this EIS.

WS15 Increasing demands (residential, commercial, industrial, A Water Supply Storage Assessment will be prepared addressing | Section 5.1;
agricultural) upon the water supply will require an infusion the water supply needs of communities currently withdrawing A dix B
of water from outside the basin. This requirement must be | from Lake Lanier. Forecasting water needs in other parts of the ppendix
evaluated in the USACE WCM update and EIS. ACF Basin, however, is outside the scope of this EIS.

WS16 In the WCM update, the USACE should consider storage The Water Supply Storage Assessment being prepared as part of | Section 5.1;
enhancements in existing reservoirs and collaborating with | this EIS will consider several alternative return rates based on A dix B
Georgia Environmental Protection Division (GAEPD) and current and potential future waste treatment infrastructure. ppendix
other stakeholders to develop a plan to improve return Responsibility for returning wastewater to Lake Lanier is a local,
flows to accommodate growth and economic development. | not USACE, responsibility.

WS17 The USACE should not assume that any direct withdrawals | Refer to WS16. Section 5.1;
will be returned to Lake Lanier. .

Appendix B

WsS18 Instead of just including all of Atlanta's future water supply | Measures considered by various water users to reduce the Section 5.1;

needs in the NEPA EIS models, the USACE should consumption of water within the ACF Basin will be described in Appendix B

consider a range of Atlanta-area water-supply alternatives.
These include much more aggressive conservation
measures, desalination, and lower population growth for
Metropolitan Atlanta, even if such measures are not within
the USACE’s jurisdiction.

the EIS, to the extent that information is available to the USACE.
Requiring the implementation of such measures, however, is
generally a state and local responsibility, not a USACE
responsibility.

@ Xipuaddy



€e-d

ojepa [enuey [0juoQ JaJeM Jajsep oj Si3 feuld 4DY

91402 48quieoeq

Number Scoping Comment USACE Response/Action EIS Reference
WS19 The Douglasville-Douglas County Water and Sewer The analyses conducted for the EIS will consider impacts on Section 6.1.2
Authority (DDCWSA) is concerned that the update to the water quality of considered changes in water management
WCM may adversely impact the DDCWSA's 7Q10 procedures as well as options for satisfying the water supply
requirements, necessitating additional releases from our needs of the Atlanta region.
small water supply reservoir(s) to the Chattahoochee River
during periods of low flow. Such an impact could place
additional demand on our potable water supply in drought
periods.
WS20 The DDCWSA is concerned that the WCM update may The EIS will consider current (2006) consumptive use patterns in | Section 5.1;
adversely impact the DDCWSA's future surface water the ACF Basin and the effects of this use on reservoir levels and .
withdrawal permits by reducing the permitted withdrawal streamflows using the HEC-ResSim model. Based on the June Appendix B
amount or restricting the DDCWSA's ability to locate future | 2011 Circuit Court ruling, releases from Buford Dam for water
withdrawals, further limiting DDCWSA'’s ability to provide supply in the Atlanta region is an authorized purpose. The EIS
water to the residents and businesses of Douglas County. | will address current and potential increases in downstream water
needs.
WS21 During times of drought when the DDCWSA's reservoir Refer to WS20. Section 5.1;
levels are low, and other times such as large water main .
breaks and other emergencies, the DDCWSA purchases Appendix B
water from the Cobb County-Marietta Water Authority
(CCMWA) to help meet demand in Douglas County. The
DDCWSA is concerned that the WCM update may
adversely impact the CCMWA's allocated withdrawal
capacity and therefore adversely impact the DDCWSA's
water supply. This concern also applies to the DDCWSA's
future water allocation from the CCMWA included in the
MNGWPD Long-term Water Supply and Water
Conservation Management Plan.
WS22 How will both consumptive use (withdrawals less returns) The EIS will consider current (2006) consumptive use patterns in | Section 5.1;
and in-stream or non-consumptive uses be addressed and | the ACF Basin and the effects of this use on reservoir levels and .
the system managed in both wet and dry periods? streamflows using the HEC-ResSim model. A Water Supply Appendix B
Storage Assessment will be prepared addressing the water
supply needs of communities currently withdrawing from Lake
Lanier and the EIS will also consider the effects of potential
increases in consumptive use.
WS23 How will USACE define how returns are calculated, noting | The Water Supply Storage Assessment being prepared as part of | Section 5.1;
that not all users have accurate information about returns? | this EIS will consider several alternative return rates based on Appendix B

current and potential future waste treatment infrastructure.
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WS24 The USACE should grant Forsyth County’s request for a Refer to WS3. Addressing Forsyth County’s request for an intake | Section 5.1.1
Lake Lanier drinking water withdrawal intake structure and | structure is outside the scope of this EIS.
storage allocation agreement.
WS25 Release little or no water from Lake Lanier during droughts. | The USACE will develop a revised drought operations plan as Section 4.1
part of the WCM update. The plan will guide releases from Lake
Lanier during drought.

Data, Studies, and Analytical Tools (DS)

DS1 Use the HEC-5 model rather than the HEC-ResSim model. | The USACE considered continued use of HEC-5 rather than Section 4.1;
HEC-ResSim for river system modeling, but it concluded that EIS A dix E
HEC-ResSim is the most current accepted reservoir modeling ppendix
tool and has superior capabilities. Justification for model selection
is presented in Appendix E, HEC-ResSim Modeling Report.

DS2 USACE should validate the HEC-ResSim model. The Calibration of the HEC-ResSim model by comparing to observed | Section 4.1;
model has not been calibrated, no simulations have been flow and reservoir levels is not appropriate due to the variety of EIS A dix E
made comparing the model results with observed data on “real world” influences that cannot be modeled. ppendix
reservoir levels or streamflow measured at USGS
monitoring stations, and no sensitivity analysis or
systematic error analysis have been performed.

DS3 The USACE's critical yield methodology used to establish The critical yield analysis of the ACF Basin will be revised during | Section 2.1.1.2.9
the baseline for future water allocations is inadequate and | preparation of the WCM update and EIS (Appendix F, Critical EIS A dix F
outdated and biased toward Atlanta-area interests. The Yield Analysis). ppendix
methodology should look at the ecological flows needed to
maintain the health and integrity of the ACF system.

DS4 The USACE should include a study of the effects of The EIS will consider the effects of water management Section 6.1.1.1.6;
reducing Buford Dam’s discharge peaks on the stability of | alternatives on water levels at Morgan Falls. Section 6.1.1.2.2.1
Chattahoochee water elevation at Morgan Falls Dam.

DS5 The sections of the Chattahoochee River between In updating the WCM, the USACE will consult with USFWS under | Section 6.1.2
impoundments need to be studied closely to determine the | the ESA regarding the effects of operations on federally listed Section 6.4.2
needs of the downstream ecosystems and the results of species. ection ©.4.
these studies should be used to establish flow Section 6.4.3
requirements downstream of the Buford Dam that will .
maintain water quality (i.e., DO levels, minimize erosion Appendix J
and sedimentation).

DS6 The USACE should evaluate the effects of a revised ACF The EIS will consider the effect of water management changes Section 6.4.1

WCM on Apalachicola River floodplain habitats.

on Apalachicola River floodplain habitats.
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DS7

The USACE should evaluate the effects of a revised ACF
WCM on the Apalachicola River's channel morphology
because of altered flows and changes in operation,
including bank erosion.

The effect of water management changes on channel
morphology will be considered in the EIS.

Section 6.2

DS8

The USACE needs to review and update its water
demands data and modeling data, including the unimpaired
flow data set. The USACE needs to take into account
recent shifts in rainfall and temperature patterns and
evaporative losses in the ACF Basin and take advantage of
new weather technology that is available, rather than
relying on older, less representative data regarding basin
conditions.

The unimpaired flow dataset will be updated. In updating the
WCM, USACE will address climate change and include the most
recent available data regarding basin conditions and best reliable
forecasting services and technology.

Appendices A, E,
and M;

DS9

The USACE should evaluate the effects of a revised ACF
WCM on all relevant cumulative impacts, including
depletions from irrigation pumping in the Flint River Basin
and growth in the Metro Atlanta region; construction of new
federal and non-federal reservoirs; and possible extended
droughts because of long-term climate change.

The USACE’s NEPA evaluation will consider cumulative effects.

Section 6.9

DS10

USACE’s methodology for computing basin inflow creates
a fundamental inequity between water for Georgia's
consumptive water demands and releases of water into
Florida for Apalachicola River and Bay. The updating of the
WCMs should use the true hydrologic Basin Inflow for
determining releases to Apalachicola River during non-
drought periods.

The EIS will consider alternative Basin Inflow measurement
procedures.

Section 4.1.2.7

DS11

USACE should determine Basin Inflow by tracking flow
observed in the Apalachicola River at Chattahoochee, FL
and adding considerations of storage change in Lake
Lanier, West Point Lake, Walter F. George Lake, and Lake
Seminole.

USACE will consider alternative Basin Inflow measurement
procedures.

DS12

The EIS should include a study of the impact of varying
(including reducing) the Buford Dam peak discharge levels
on turbidity and the related water treatment plant costs.

In accordance with ER 1110-2-8154, the USACE has an
objective to ensure that water quality, as affected by a USACE
project and its operation, is suitable for project purposes, existing
water uses, and public safety, and is in compliance with
applicable federal and state water quality standards. Water
quality will be taken into account when updating the WCM.
Determining turbidity effects on water treatment costs is outside
the scope of this EIS.

Section 4.1.1;
Section 6.1.2
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DS13 USACE should initiate an evaluation of the ecological flows | In updating the WCM, the USACE will consult with USFWS under | Section 6.1.1.2;
needed to protect and restore the chemical, physical, and the ESA regarding the effects of operations on federally listed . )
biological integrity of the ACF Basin and the species that species and will comply with all applicable legislation, regulations, Section 6.1.2;
rely on those waters. and Executive Orders. The USACE will evaluate impacts of the Section 6.4;
proposed action and alternatives on water quality and fish and .
wildlife. Appendix J
DS14 Pre-dam flows (unimpaired flows) should be used as the An unimpaired flow data set will be updated for use in the HEC- Section 4.1.1;
baseline to evaluate alternatives’ effects on the ResSim model. However, the USACE did not use the unimpaired . .
Apalachicola River and Bay. flow data set as a baseline to analyze alternatives. The data set Section 5.2.1;
was used in coordination with the USFWS. Because the Appendix E
proposed federal action is to update the WCM to reflect
congressionally authorized purposes for federal projects that
actually exist, in light of current conditions and applicable law, it
would not be appropriate to use pre-project conditions as a
baseline for evaluating alternatives.
DS15 The WCM for the ACF Basin should include the The USACE acknowledges that Alabama, Florida, and Georgia Section 1.3;
reallocation of all the waters in the basin. are in longstanding disagreement regarding the allocation of . .
waters in the ACF Basin. While the USACE would, within the Section 3;
limits of applicable law and authority, seek to incorporate any tri- | Section 4.1.1;
state agreement into its operation of federal projects in the ACF )
Basin, the allocation of waters among the states is not within the Section 5.1.1
USACE'’s authority. Meanwhile, the USACE intends to implement
the updated WCM for the ACF Basin of federal projects, in
compliance with all applicable laws.
DS16 Effort must be expended to ensure that the most accurate | The USACE will endeavor to use the most accurate and current Section 4.1;
and current data are used in modeling associated with the | available data for modeling. . .
WCM updates rather than assuming than past data are Section 6;
accurate or that the accurate data can be obtained simply Appendices B, E,
by asking the three states for data sets. F, K, and M
DS17 The USACE’s EIS has several analytical approaches in The USACE will endeavor to use the most technically accurate Section 4.1;
regards to hydropower with technical flaws and erroneous | analyses possible consistent with appropriate USACE guidance . .
assumptions that need to be corrected. and policy. Section 6.5.3;
Appendix B
DS18 The USACE should involve an outside technical peer The EIS will undergo Reviews in accordance with EC 1165-2- Section 1.4

review group to assure that the best data, information and
approach are fed into the process and that an aura of
objectivity is cast over the process.

214, Civil Works Review, dated December 15, 2012.
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DS19 The USACE should ensure that the ecological in-stream The EIS will undergo Reviews in accordance with EC 1165-2- Section 1.4
flow evaluation, the EIS, and the WCM are reviewed and 214, Civil Works Review, dated December 15, 2012.
assessed by the National Academy of Sciences pursuant
to 33 U.S.C. § 2343(a)(3)(A)(iii).

Other Resources (OR)

OR1 The Mobile District should address and fully document the | The EIS will consider the impacts of proposed water Section 2.7;
effects of the proposed action(s) on air quality. management changes on air quality. EIS Appendix |

OR2 The Mobile District should address and fully document the | The Mobile District should address and fully document the effects | Section 6.6
effects of the proposed action(s) on cultural resources. of the proposed action(s) on cultural resources.

OR3 The USACE’s EIS should consider the impacts of rapidly The EIS will consider the impacts of proposed water Section 6.6
fluctuating water levels on archeological and historic sites management changes on cultural resources.
within CRNRA.

OR4 The USACE should take whatever measures are The USACE develops Shoreline Management Plans, which Section 4.1.1;
necessary to limit development along the shorelines of its allocate a lake’s shoreline into four categories—prohibited access Section 6.3
lakes and the Chattahoochee River. areas, protected areas, public recreation, and limited ection ©.

development—and regulates uses and activities within those
areas. That authority and responsibility does not extend to
Chattahoochee River areas outside lands owned by the
government or in easements to the USACE. Additionally, that
alternative does not meet the purpose and need, which is to
determine how the federal projects in the ACF Basin should be
operated for their authorized purposes, in light of current
conditions and applicable law, and to implement those operations
through an updated Master WCM of the ACF Basin.

OR5 The USACE should do something about shoreline erosion | The USACE will use available data to consider the direct, Section 6.2
at Lake Lanier. indirect, and cumulative impacts of the proposed action on

shoreline erosion in the EIS.

Navigation (NV)

NV1 Revisions to the manual must recognize navigation as a The USACE recognizes that navigation is an authorized project Section 1.3;
primary project purpose and reflect statutory intent to purpose of the ACF system of USACE reservoirs, although the Section 2.1.1.2:
support downstream communities. USACE does not rank project purposes within this multipurpose ection 2.1.1.2,

system. The update of the WCM will consider how to support Section 4.1;

navigation on the ACF system given the constraints in the
Apalachicola River.

Section 6.1.1.4;
Section 6.5.2.1
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NV2 Restore navigation for commercial and recreational The USACE recognizes that navigation is an authorized project Section 4.1;
purposes in the Middle Chattahoochee and Flint rivers. purpose of the ACF system of USACE reservoirs. The update of Section 6.1.1.4-
Consideration should be given to seasonal navigation that | the WCM will consider how to support navigation on the ACF ection ©.1.1.4,
coincides with high spring releases for aquatic species. system given the constraints in the Apalachicola River. Section 6.5.2.1
NV3 USACE should augment Apalachicola River flows in the The update of the WCM will consider how to support navigation Section 4.1;
interest of navigation. on the ACF system given the constraints in the Apalachicola . )
River. Section 6.1.1.4;
Section 6.5.2.1
NV4 The USACE should eliminate navigation as a project This alternative does not meet the purpose and need which is to | Section 1.3;

purpose on the ACF Basin.

determine how the federal projects in the ACF Basin should be
operated for their authorized purposes, in light of current
conditions and applicable law, and to implement those operations
through an updated Master WCM of the ACF Basin. Navigation is
one of the congressionally authorized purposes of the ACF
system of federal projects and must be considered in making
operational decisions.

Section 2.1.1.2;
Section 4.1.2.6

Hydroelectric Power (HP)

HP1 Hydroelectric power is a high-priority project purpose. The USACE recognizes that hydroelectric power is an authorized | Section 4.1;
project purpose of the ACF Basin of USACE reservoirs, although . .
the USACE does not rank project purposes in the multipurpose Section 6.5.3;
system. In updating the WCM, the USACE will consider all Appendix B
congressionally authorized purposes for the ACF Basin projects.
HP2 The updated WCM for the ACF Basin should not adversely | The EIS will consider the effect of water management changes Section 4.1;
affect the operation of a project with respect to the on hydroelectric power. . .
production of hydroelectric power. Section 6.5.3;
Appendix B
HP3 The USACE should include a sensitivity study based on The EIS will consider the effect of water management changes Section 4.1;
reducing Buford Dam's discharge peaks while maintaining | on hydroelectric power, including the operation of Buford Dam as . .
the historical daily average power generated. The study a peaking hydropower facility. Section 6.5.3;
would include effects on the power system, public safety, Appendix B
recreation and transported sediment.
HP4 For purposes of developing the scope of the EIS, the loss | The EIS will include an analysis of the effects on peak Section 4.1;
of hydropower due to increased releases for downstream hydropower of providing releases for downstream water supply . .
water supply for Atlanta should focus on the identification as well as accommodating the water supply needs of Section 6.5.3;
of the lost peak hydropower rather than a generalized communities currently withdrawing from Lake Lanier. Appendix B

decrease in energy production.
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HP5 The USACE calculations of hydropower impacts should USACE analysis of hydropower impacts will consider both Section 6.5.3;
refrain from limiting the analysis to lost energy on a project | system-wide generation as well as project-specific generation for .
by project basis. Southeastern Power Administration various water management and water supply alternatives. Appendix B
(SEPA) markets the power (capacity and energy) from
these projects on a system wide basis.

HP6 In the EIS, the USACE needs to honor the limitation USACE will evaluate the hydropower impacts associated with Section 4.1;
suggested by a slight decrease that the Newman report various water management and water supply alternatives . .
envisioned when hydropower would diminish to allow for consistent with the 2012 Legal Analysis. Section 6.5.3;
increased water supply. The term slight decrease has legal Appendix B
significance in determining how far the USACE should
diminish maximum power production to accommodate
increased water supply. Any modeling of a drop in
hydropower production should be measured against the
benchmark established by the use of the term slight
decrease.

HP7 The USACE should use the methodology employed in the | USACE will evaluate potential impacts to hydropower capacity Section 4.1;
remand modeling to evaluate the impact of alternative rules | and revenues associated with potential water management . .
and system operations on hydropower and to appropriately | alternatives and various water supply storage volumes, as well as Section 6.5.3;
balance the substantial other benefits that may be other aspects of hydropower generation, to ascertain the Appendix B
achieved against the potentially small impacts on potential impact to hydropower production throughout the ACF
hydropower. system.

HP8 The data in the USACE Hydropower Analysis indicates that | Comment noted. Section 6.5.3;
the variable cost of an alternative thermal generation .
resource to replace lost hydropower generation is Appendix B
significantly lower for Buford Dam than other hydropower
stations on the ACF system; therefore, reducing the Buford
Dam peak discharge levels, while maintaining the average
daily power generation, should have a minimal effect on
the power system.

HP9 The USACE should consider and provide for sufficient The USACE is aware of the GPC projects and their FERC Section 4.1.1

flows to maintain existing power generation at the GPC
hydroelectric power plants on the Chattahoochee River and
to plan for future generation of electricity to meet growing
demand.

minimum flow requirements, and the USACE will recognize them
in the updated WCM and EIS. The USACE’s minimum flow
requirement from West Point Dam is 675 cfs, and the authorized
purposes of the federal ACF system do not include operating the
West Point project to ensure that the GPC complies with its
FERC license.
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Flood Risk Management (FRM)

FRM1 The USACE should not reduce the flood control capability | Each of the alternatives considered by the USACE would Section 4.1.1
of West Point Lake. maintain at least the current level of flood risk management, as
authorized by Congress. None of the alternatives would reduce
flood storage capacity at West Point Lake.
FRM2 USACE should maintain West Point Lake at 632.5 msl year | Flood risk management (or flood control) is an expressly Section 4.1.1
round and managed to reduce flood risks. authorized purpose of the West Point Lake project and must be
considered in making operational decisions. Raising the guide
curve to 632.5 ft msl year round would reduce the flood storage
capacity of West Point Lake and potentially increase flood risk
downstream. Downstream encroachments heighten concerns
that reducing flood storage capacity could pose threats to life and
safety. USACE has limited the alternatives carried forward for full
evaluation in the EIS to those that would not involve reductions in
federal flood control capacity, or any other federal actions that
are intended or expected to increase flood risk.
FRM3 USACE is encouraged to review its flood management In updating the WCM, USACE will include the most recent Appendix A
procedures to consider modifications to take advantage of | available data regarding basin conditions and best reliable
technology and use real time USGS gauge data and forecasting services and technology.
imminent rainfall predictions to improve reservoir release
response times.
FRM4 The USACE should manage West Point Lake for Flood risk management (or flood control) is an expressly Section 4.1.1
recreation, not flood control. authorized purpose of the West Point Lake project and must be
considered in making operational decisions.
FRM5 Raise Lake Lanier to 1,073 ft to use some of the excessive | USACE is considering some level of water supply out of Lake Section 4.1.1

flood control storage in the lake.

Lanier under the authority of the WSA as stated in the Notice of
Intent issued October 12, 2012. USACE considered the concept
of raising the top of conservation storage to 1073 ft msl (in effect,
reallocating storage from the flood control pool to the
conservation pool) in response to scoping comments. However,
reallocation of the flood control pool for other purposes is not
covered by the current effort. A Water Supply Storage
Assessment is being prepared to address the water supply needs
of communities currently withdrawing from Lake Lanier. Various
alternatives to reallocation of storage from Lake Lanier to satisfy
these needs will be considered.
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FRM6 In view of developments in the ACF Basin, maximum
channel capacity and revised flood stages need to be
established for flood control.

Based on operational experience gained over the past decades, | Section 4.1.1
USACE has modified operations to reflect changes to channel

capacities downstream of the ACF dams. Flood stages are

established by the National Weather Service and outside the

purview of the USACE.
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ACF ResSim Modeling in Support of WCM Update and WSSA

l. Introduction

This report describes the continuing reservoir system modeling performed in support of the
Mobile District Water Control Manual (WCM) Update and Water Supply Storage Assessment
(WSSA) Studies for the Apalachicola-Chattahoochee-Flint (ACF) River Basin (Figure 1). The

main body of the report provides an overview of the

model, the current conditions “NOAction”

alternative, the measures studied for improving system performance, the iterative process for
developing and evaluating alternatives, and the final “recommended plan” alternative. The

appendices provide details of the modeling for each
alternatives investigated.

reservoir represented and of all the
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Figure 1. Apalachicola-Chattahoochee-Flint (ACF) River Basin

A. Overview of the ACF Reservoir System Model

The ACF reservoir system model was developed to simulate reservoir operations under a
variety of operating schemes. The primary output of the reservoir system model consists
of 73 years (1939-2011) of continuously simulated reservoir operations, lake levels and
river flows throughout the ACF basin for both a NO-Action condition and an array of
operational alternatives outlined by the ACF Project Delivery Team (PDT). PDT
members reviewed these results in terms of socioeconomic, environmental, and
operational impacts to verify that the model adequately reflected the interim operating
plan that currently guides reservoir operations in the basin as well as the operational
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alternatives and water supply scenarios they wished to analyze. Once the PDT
determined that each alternative was correctly operating the reservoir system as intended,
comparison of the relative differences among the results of the model alternatives
allowed the PDT to identify a set of operational goals and constraints that could most
effectively guide reservoir operation in the basin while meeting all the projects’ purposes.
The final “recommended plan” incorporates this best set of operations for the reservoirs
of the ACF basin.

The modeling team began work on the study model in 2008 and work continued through
the Water Control Manual update Environmental Impact Statement (EIS) process. Early
phases of the study resulted in the basis of the current operations model which reflects the
2012 Revised Interim Operation Plan (2012 RIOP, USACE 2012). The final phase of the
study began in Jan 2013. Most of the initial effort of this phase was spent on two tasks:

e Validation of the model in HEC-ResSim 3.2. HEC-ResSim Version 3.1 was used for
the early phases of the study.

e Refinements to the NO-Action model. In concept, the study required only relative
differences in the results be used to compare alternatives, but in practice the plan
formulation process depended on results being as realistic as possible, to provide
feedback regarding serious and complex questions posed along the way. Additionally,
the Mobile District intends to apply models developed under this study for other
purposes, including cooperative follow-up activities with stakeholders, and
operational use for real-time water control. Consequently, the NO-Action reservoir
system model eventually grew to include all the detailed physical characteristics
available and almost all the operational rules used at each project in the system.

Although the initial effort to establish a good “current condition” model was not
inconsiderable, the plan formulation process accounted for the bulk of the study effort.
Ground rules for the WCM Update study did not allow structure improvements or other
physical changes to be considered thus limiting the alternatives to differences in how to
operate the federal projects and the impacts due to a range of water supply demands on
the system. The modeling team implemented and evaluated many individual changes to
operations as proposed and defined by the PDT. These operational changes were referred
to as “measures”. The measures underwent iterative refinements, both separately and in
conjunction with other measures. The recommended plan includes those measures that
the PDT determined to be the most beneficial to the overall operation of the system.

B. The Reservoirs of the ACF Basin

The following information is excerpted from the Mobile District’s web page regarding
“Master Water Control Manual Update Environmental Impact Statement for the
Apalachicola — Chattahoochee — Flint River Basin”
(http://www.sam.usace.army.mil/Missions/PlanningEnvironmental/ACFMasterWaterCon
trolManualUpdate.aspx):

The Corps Water Management Section of the Mobile District operates five federal
reservoir projects: Buford Dam (Lake Lanier), West Point Dam, Walter F.
2
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George Lock and Dam, George W. Andrews Lock and Dam, and Jim Woodruff
Lock and Dam (Lake Seminole) as components of the ACF system.

These are multi-purpose projects for which operations have been congressionally
authorized either through the original project authorizations, or by subsequent
congressional authorizations that apply generally to all Corps reservoir projects.
The reservoir projects are operated in a balanced manner within the system to
support all authorized project purposes within the ACF system to the extent
practicable.

The Corps does not prioritize the project purposes but does use action zones that
have been defined for each of the major storage reservoirs in the ACF system—
Lake Lanier, West Point Lake, and Walter F. George Lake. These action zones,
which are outlined in the 1989 Draft Master Water Control Manual (USACE,
1989), are used to determine minimum hydropower generation and maximum
navigation releases from conservation storage in the lakes while balancing the
lake levels in a system-wide approach.

The guidelines in the Water Control Manual reduce the amount of water available
for augmenting navigation flows and other project purposes as drought
conditions intensify in the basin. Ultimately, during times of drought, operations

in support of navigation and hydropower may become very limited and recreation
will be affected.

The strategy of operating the projects also calls for water to be taken first from
storage in the lower lakes on the system and gradually pulling water from the
upper lakes over time. Thus, Walter F. George, which contains most of the
storage on the lower system because Lake Seminole does not have much storage,
will be the first lake to be affected by operations on the system during periods of
low water. If conditions remain dry, water will also be pulled from West Point
Lake and eventually Lake Lanier. This is all done in accordance with the action
zones and guidelines in the Water Control Manual, which attempts to equitably
balance the lakes in the system. Varying hydrologic conditions throughout the
ACF River Basin may result in the lakes getting out of balance, but, eventually,
they will be brought back into balance according to the manual.

In addition, the model includes five projects owned and operated by the Georgia
Power Company (GPC) and two proposed water supply projects. The GPC
projects are Morgan Falls and Bartletts Ferry on the Upper Chattahoochee River,
and Goat Rock, Oliver, and North Highlands on the Middle Chattahoochee River.
The proposed projects are Glades Reservoir on Flat Creek upstream of Lake
Lanier and Bear Creek Reservoir on Bear Creek upstream of West Point
Reservoir. Since the No Action alternative must represent the current physical and
operational state of the ACF system, it does not include Glades and Bear Creek
reservoirs. However, because the likelihood that these projects will be
constructed in the near future, the PDT included them in the operational
alternatives studied.
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C. Model Selection

This analysis used “HEC-ResSim Version 3.2, Build 3.2.1.19” (USACE, 2013). HEC-
ResSim is a generalized reservoir operations modeling package.

Per ECB 2007-6 (USACE, 2007) and EC 1105-2-407 (USACE, 2005b), HEC-ResSim
falls under the category of “engineering models used in planning studies”, leaving
certification to the Science & Engineering Technology (SET) initiative associated with
the Corps’ Technical Excellence Network (TEN). The Corps’ Hydrologic Engineering
Center developed this software which is now the standard for Corps reservoir operations
modeling. As of January 2010, the TEN guidance listed HEC-ResSim as “Community of
Practice Preferred” for the purpose of reservoir system analysis.

The Water Control Manual Update team selected HEC-ResSim as the tool most capable
of faithfully representing District water management practices as the culmination of a
three-year model development and verification process. In 2006 Mobile District began
working with HEC to create HEC-ResSim models based on established HEC-5 models
simulating 1977, 1995, and 2006 physical and operational conditions. The three HEC-5
models hold significance as the tools “of record” used for analyses concerning the
previous Environmental Impact Statement, the 1990°’s Comprehensive Study, and the
Revised Interim Operating Plan (RIOP). After ensuring that the corresponding ResSim
models could effectively reproduce the HEC-5 results, Mobile District and HEC created
another ResSim model that captured the most significant operations as of 2008, including
the Revised Interim Operating Plan rules and head limits constraints. This model was
presented to stakeholders in October 2008 and generally accepted as a promising
improvement to ACF reservoir system modeling.

Other considerations factoring into Mobile District’s selection of ResSim include ease of
adaptation to other studies or operational use, availability of training, access to software
developers for program enhancements, opportunity for linkage with water quality models,
and ability to share with partners and stakeholders without licensing cost or restriction.
Since the Water Control Manual Update study was heavily accelerated but subject to
unpredictable changes in scope, the long-standing relationship between Mobile District
and HEC also afforded an important element of organizational trust that provided
continuity.

The Mobile District’s decision to use HEC-ResSim for modeling the ACF watershed
represents a long term investment that continues to pay dividends. Completion of the
ACF ResSim model for the initial water control manual update study in 2010 yielded a
set of alternatives and associated results that passed the Corps’ internal and external
review processes. The model results continue to serve as a basis of debate among the
stakeholders and provided the operational flows used in the water quality model for the
EIS process. A spinoff of the NO-Action model was used to perform a basin-wide yield
analysis requested by Congress. Mobile District modelers expanded the WCM model to
reflect alternatives required during the “remand” process required by the Federal
Appellate Court. And, the current operations alternative completed under the remand
modeling became the basis of the NO-Action alternative for this phase of the study.
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Figure 2 shows a general location map of the study area as represented by the ResSim
model. The image is of the main window of the ResSim Watershed Setup module
showing the base schematic of the ACF ResSim watershed model named “ACF_WCM-
2014”. Details of the watershed model will be presented in subsequent sections and

appendices of this report.
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Figure 2. ACF Model — Watershed Setup Module

D. HEC-ResSim Improvements

HEC-ResSim 3.2 used for this phase of the WCM study. It has several improvements
compared to HEC-ResSim 3.1 which was used in the initial phase. The two
improvements included in ResSim 3.2 that prompted the move from 3.1 are the new
Automated Firm Yield Analysis and the improved compute block logic (which reduced
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compute times substantially). Other advantages include improved handling of seasonal
data during leap years, improved Carters pump-back operation, improved downstream
control logic (especially with respect to rate of change rules and routing), improved
evaporation and area calculations, updated zone boundary logic, and expanded scripting
features for State Variables and Scripted Rules

Il. Overview of the ACF System Model

This section describes the basic attributes of the ACF System model used to simulate the NO-
Action condition and the (alternatives that resulted in the) recommended plan. The appendices
contain more detailed information, including descriptions of differences between the NO-Action
model, intermediate alternatives, and recommended plan.

As illustrated in Figure 3, the complete ACF watershed model extends from the headwaters of
the Chattahoochee River above Lake Lanier and the headwaters of the Flint River above Griffin
through the confluence of the two rivers at Lake Seminole and down the Apalachicola River to
Sumatra. Operations in the model extend from the proposed Glades reservoir above Lake Lanier
through Buford dam to the tailwater of the Jim Woodruff Lock and Dam Project (represented by
the USGS Chattahoochee gage 02358000). The watershed schematic shown in Figure 3 includes
the location of the reservoirs, junctions, and diversions represented in the ACF system model by
the “2014” network (used for modeling the intermediate and recommended plan alternatives).
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A. Reservoir Projects

The ACF Basin consists of two main tributaries: the Chattahoochee River and the Flint

River, which join to form the Apalachicola River as previously shown in Figure 1.
Principal flow regulation capabilities within the basin are restricted to the Chattahoochee
River that is impounded by several dams located all along its length. The Flint River is

essentially unregulated.

The Chattahoochee River reservoirs fall into two categories, Federal and Non-Federal
projects. The Federal projects are operated by the US Army Corps of Engineers. The
existing non-Federal projects are owned and operated by the Georgia Power Company.
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The Federal Projects

The Corps operates five dams in the ACF River Basin, Buford, West Point,
Walter F. George, George Andrews, and Jim Woodruff. All are located entirely
on the Chattahoochee River arm of the basin except the downstream-most dam,
Jim Woodruff, which is located immediately below the confluence of the
Chattahoochee and Flint Rivers and marks the upstream extent of the
Apalachicola River (see Figure 11). George Andrews is a lock and dam without
any appreciable water storage behind it, but Buford, West Point, Walter F.
George, and Jim Woodruff dams are impound reservoirs (Lakes Lanier, West
Point, Eufaula, and Seminole, respectively) with a combined conservation storage
capacity (relative to the top of each reservoirs’ full summer pool) of about 1.6
million acre-feet (1,049,400 acre-feet at Lanier, 306,100 acre-feet at West Point,
and 244,000 acre-feet at Walter F. George). Because Jim Woodruff Dam/Lake
Seminole is operated as a run-of-river project, only very limited storage is
available for support of project purposes.

The Federal projects in the ACF Basin are operated to provide for the following
authorized purposes:

flood control

fish and wildlife

navigation

hydropower

water supply

water quality

recreation

Each of these authorized project purposes is considered when making operational
decisions which affect how water is stored and released from the projects.

In general, in order to meet the authorized project purposes, flow must be stored
during wetter times and released from storage during drier periods. Traditionally
this means that water is stored in the lakes during the spring, and released for
authorized project purposes in the summer and fall months. In contrast, some
authorized project purposes such as lakeside recreation, water supply, and lake
fish spawn habitat are achieved by retaining water in the lakes, either throughout
the year or during specified periods of each year. The flood control purpose at
certain reservoirs require that the reservoirs be drawn down in the fall through
winter months to provide temporary storage of possible flood waters and refilled
in the spring months to provide water for other project purposes throughout the
remainder of the year.

The conflicting water demands on these reservoirs require that the Corps operate
them as a system in order to meet a// authorized purposes, while continuously
monitoring water availability to ensure that minimum project purposes can be
achieved during critical drought periods. The balanced water management
strategy for the Corps reservoirs in the ACF Basin does not prioritize any project
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function, but seeks to balance all authorized purposes. The intent is to maintain a
balanced use of conservation storage among all the reservoirs in the system, rather
than to maintain the pools at or above certain predetermined elevations.

The major stream regulation in the basin by the system of Federal projects is
provided by Lake Sidney Lanier (modeled using the dam name Buford), located
approximately 50 miles northeast of Atlanta, Georgia. This project provides 65%
of the total conservation storage capacity available in the basin for flow
regulation. It is important to note, however, that this project only controls runoff
from 5.3 percent of the basin's total drainage area. Lesser, but significant,
amounts of storage are also provided by two other Federal projects in the basin,
West Point and Walter F. George reservoirs. The remaining Federal projects,
George Andrews reservoir and Lake Seminole (modeled using the dam name Jim
Woodruff), are essentially run-of-river projects which depend largely upon
inflows controlled by upstream impoundments to meet downstream requirements.

Each of the Federal reservoirs is briefly described below, listed in order of
position in the basin, from upstream to downstream. These reservoirs are
described in detail in the Appendices A-G.

1. Buford

Lake Lanier (Buford) is a large federal reservoir with 1,087,600 AF of active
storage, or about 65% of the total active storage in the ACF basin. It is difficult to
refill Lake Lanier due to its small contributing area of only 1,040 square miles
and the comparatively lower average annual rainfall this uppermost portion of the
basin receives versus the rainfall over the rest of the Chattahoochee basin.

Water withdrawals take place both from Lake Lanier and from the Chattahoochee
River downstream of Buford Dam to meet the water supply demands of
metropolitan Atlanta (see Figure 4). Buford operations support water quality in
the Chattahoochee by meeting a minimum flow of 750 cfs at the Peachtree Creek
confluence. By releasing enough water from Buford to meet the required water
quality flow objective at Peachtree Creek, the water supply withdrawals from the
river are also met. This operation and other details about the ResSim modeling
information of Buford are provided in Appendix A
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2. West Point

West Point Dam is located on the Chattahoochee River at river mile 201.4, 3.2
miles north of West Point, Georgia. The West Point Dam is one of the critical
components of the ACF system. The total drainage area above West Point Dam,
3440 square miles, represents about 40 percent of the contributing area of the
Chattahoochee River basin. The local drainage area between Buford Dam and
West Point Dam is about 2,400 square miles.

The powerhouse at West Point is normally operated as a peaking plant for the
production of hydroelectric power. During off-peak periods, a small generating
unit of the plant maintains a continuous flow of approximately 675 cfs. This flow
is needed to maintain a reliable supply of high quality water to satisfy drinking
water needs and sufficient assimilative capacity for wastes discharged into the
Chattahoochee River below the dam (USACE, 1989).

In addition to hydropower production, another primary purpose of West Point
Dam is flood control. The objective of the West Point flood control operation is
to reduce flooding along the reach of the Chattahoochee River between West
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Point Dam and Columbus, Georgia. Storage of 162,500 acre-feet between
elevation 628 and elevation 635 has been reserved exclusively during the flood
season for temporary storage of potentially damaging flood waters. This storage
is available mid-December through February when the heaviest rainfall is
expected to occur. Additional storage of 170,300 acre-feet above elevation 635
has also been reserved for flood storage and induced surcharge operation; this
storage is reserved year-round. West Point’s early spring refill period is timed to
give the reservoir the best chance to refill in order to be ready to meet its demands
through the late spring and summer months. Appendix B provides detailed
ResSim modeling information for West Point.

3. Walter F. George

The Walter F. George Lock and Dam is located on the Chattahoochee River
approximately 1 mile north of Fort Gaines, Georgia, and approximately 1.6 miles
upstream from the Georgia State Highway 37 bridge. The total drainage area
above Walter F. George Lock and Dam is 7,460 square miles. The project was
designed, along with George Andrews and Jim Woodruff, to provide a 9-foot
deep navigation channel that extends upstream to Columbus, Georgia. Flood
control is another purpose for which the project provides benefits during peak
flow periods.

The major operating constraint that must take precedent over all others is a
structural head limitation; the difference between the headwater and tailwater
must not exceed 88.0 feet. Downstream projects, George Andrews and Jim
Woodruff also have structural head limits. Since each of these pools represents
the upstream projects’ tailwater, the headwater limitations constitutes a systematic
constraint. Pool levels of the three Corps projects and flow to the Apalachicola
River must be balanced so as not to exceed the structural head limits at any of the
projects. Appendix C provides detailed ResSim modeling information for Walter
F. George.

4. George Andrews

The George W. Andrews Lock and Dam is located on the Chattahoochee River at
river mile 46.5, 2 miles south of Columbia, Alabama. The total drainage area
above the dam is 8,210 square miles. George Andrews Lock and Dam was
authorized as a single purpose project designed to aid navigation by providing a
9-foot navigation channel upstream to Walter F. George and by maintaining a
reasonably uniform downstream flow. The plan of operation for Andrews Lock
and Dam includes operations to support other objectives including re-regulating
the erratic inflows caused by peaking power operations at the Walter F. George
powerhouse, aiding in the production of hydroelectric energy by reducing the
tailwater at Walter F. George prior to the commencement of generation, and
providing for recreation and fish and wildlife conservation. Due to structural
headlimit constraints, the George Andrews pool will not be drawn down below
elevation 96 and will not be allowed to rise above elevation 103 during
reregulation of peaking power releases. Since the George Andrews project’s

11



ACF ResSim Modeling in Support of WCM Update and WSSA

reregulation operations only fluctuate its pool over a period of less than a dayj, it is
represented in the daily ResSim model as a “flow-through” project. Appendix D
provides detailed ResSim modeling information for George Andrews.

5. Jim Woodruff

Jim Woodruff Lock and Dam is located about 1,000 feet downstream from the
point where the Chattahoochee and Flint Rivers combine to form the
Apalachicola River. It is about 3,200 feet upstream from the U. S. Highway 90
Bridge and 1.6 miles northwest of the town of Chattahoochee, Florida. The total
drainage area above Jim Woodruff Dam, 17,230 square miles, is about equally
divided between the Chattahoochee and Flint Rivers. Jim Woodruff is a multi-
purpose project created primarily to aid navigation in the Apalachicola,
Chattahoochee, and Flint Rivers and to generate electric power.

The reservoir level is normally maintained near elevation 77.0 with +/- one-half
foot being used to re-regulate erratic flows into the reservoir from upstream
hydroelectric peaking plants. Since there is no flood control storage available at
the project, the reservoir level at the dam will be maintained at elevation 77.0 by
passing the inflow through the power plant and then the spillway gates. When the
full discharge capacity of the spillway is reached during periods of high flows, the
overflow spillway will discharge the excess.

Like the Walter F. George and George Andrews projects, the Jim Woodruff Lock
and Dam has a maximum head limit due to structural stability. In addition, the
Jim Woodruff project observes a number of very significant and complex
environmental requirements, including actions contained in the Revised Interim
Operations Plan (RIOP) at Jim Woodruff Dam, Gulf Sturgeon Spawning
Operational Consideration, and Fish Spawning Operational Consideration for
Lake Seminole and the Apalachicola River. Appendix E provides detailed
ResSim modeling information for Jim Woodruff.

The Non-Federal Projects

On the upper and middle Chattahoochee River, there are five projects that are
owned and operated by Georgia Power Company (GPC). From upstream to
downstream, they are Morgan Falls, Bartletts Ferry, Goat Rock, Oliver, and North
Highlands. Because these projects do not have much storage, they are operated as
run-of-river projects and modeled as pass-through (flow-thru) projects in the daily
ResSim model. The primary reasons for including these projects within the ACF
System model are to estimate evaporation losses due to the impoundments and to
approximate hydropower generation for use as a metric for alternative
comparison.

Although not part of the current condition (No Action) alternative, two proposed
water supply reservoirs, Glades and Bear Creek, were added to the model to
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enable the PDT to analyze their potential impacts on the system operation. Glades
Reservoir is located on Flat Creek upstream of Buford and Bear Creek Reservoir
is located on Bear Creek upstream of West Point. These project have been
proposed by the regional water districts which they are intended supply.

The non-Federal reservoirs of the ACF basin model are briefly described below,
listed in order of position in the basin, from upstream to downstream. These
reservoirs are described in detail in the Appendices F and G.

6. Glades

Hall County proposes to construct a dam on Flat Creek, a tributary of the
Chattahoochee River, to create the Glades Reservoir. The primary purpose of the
proposed reservoir is for long-term water supply for Hall County, Georgia. The
dam is proposed to be an earthen embankment dam with a height of
approximately 115 feet and a crest length of 1,000 feet. The top of dam elevation
is estimated to be at 1,195 feet above mean sea level (ft MSL) and the normal
pool water surface elevation is proposed to be at 1,180 ft MSL. Hall County
estimates that 20% of the total storage will be reserved for sediment storage. The
outlet works will consist of a controlled outlet for release to Flat Creek below the
dam and an overflow spillway. The proposed dam is intended to pass the annual
7-day, 10-year minimum flow (7Q10) of Flat Creek, estimated at 4.6 cubic feet
per second (cfs) or the natural inflow, whichever is less. When the proposed
Glades Reservoir reaches capacity at the normal pool water surface elevation of
1,180 ft MSL, all additional volume will be passed through the spillway.
Appendix G provides detailed ResSim modeling information for Glades.

7. Morgan Falls

The GPC Morgan Falls Project is located at river mile 312.6 near Roswell,
Georgia. The project was constructed between 1903 and 1904. Morgan Falls
Dam creates a narrow 673-acre impoundment called Bull Sluice Lake. Georgia
Power currently operates the Morgan Falls Project in a modified run-of-river
mode for the primary purposes of power generation, domestic water supply, and
wastewater assimilation for metropolitan Atlanta. Over the course of each day,
Georgia Power uses the reservoir’s very limited operating storage to the
maximum extent possible to re-regulate peaking power releases from Buford
Dam. However, due to the daily time step of the model and the very small storage
capacity of the impoundment, the ResSim model represents Morgan Falls’ as a
“flow-thru” project. Appendix F provides detailed ResSim modeling information
for Morgan Falls.

8. Bear Creek

Bear Creek reservoir is a proposed water supply reservoir. Its dam site, located on
Bear Creek approximately 2400 ft upstream of its confluence with Chattahoochee
River, was selected by the South Fulton Municipal Regional Water and Sewer
Authority to impound a 440 acre reservoir intended to meet the future water
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supply needs of the cities of Fairborn, Palmetto and Union City located in the
southern portion of Fulton County. Appendix G provides detailed HEC-ResSim
modeling information for Bear Creek.

9. Bartletts Ferry

The GPC Bartletts Ferry project is located approximately 23 miles downstream of
West Point Dam. It is a medium to small sized reservoir with limited operating
storage. Only 18% of flows entering the Bartletts Ferry project come from local
drainage; the rest is controlled by West Point Dam. The reservoir is currently
operated at near full pool year-round with normal daily average fluctuations of
about % foot. Since the project effectively passes inflow on a daily basis, it is
represented in the daily ResSim model as a “flow-thru” project. Appendix F
provides detailed ResSim modeling information for Bartlett’s Ferry.

10. Goat Rock, Oliver, and North Highlands

The GPC Middle Chattahoochee Project consists of (from upstream to
downstream): Goat Rock Dam, Oliver Dam, and North Highlands Dam. The
total drainage area upstream of North Highlands Dam is 4,670 square miles. The
local drainage area between West Point Dam and North Highlands Dam is 1,230
square miles. Nearly % of the inflow into GPC’s Middle Chattahoochee Project is
from local inflow between West Point and North Highlands. All three reservoirs
have very limited storage. Georgia Power operates the Middle Chattahoochee
Project in a run-of-river with pondage mode. The three reservoirs are represented
in the ResSim model as “flow-thru” projects. Appendix F provides detailed
ResSim modeling information for Goat Rock, Oliver and North Highlands.

B. Diversions

Water withdrawals occur in the ACF basin for various purposes. Water is diverted from
the Federal and GPC projects as well as from the rivers. Withdrawals from the reservoirs
are modeled differently than withdrawals from the rivers. The two withdrawal methods

arc:

1.

Withdrawals from a reservoir are specified at the reservoir’s inflow junction as a
negative local inflow, this method ensures that a withdrawal from a reservoir will
never be “shorted”. Local inflows are mapped to HEC-DSS time-series records
which hold the data representing the flow entering (or, when negative, leaving)
the system at the junction.

Withdrawals from a river are modeled using ResSim diversion elements. These

withdrawals might be constant, specified as an external time-series, or represented
as a function of a model or scripted state variable.
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For both method 1 (negative local inflow) and method 2 (diversion element), the amount
of flow diverted is included in the net inflow calculation. In other words, the net inflow
to a reservoir accounts for the flow withdrawals, and is calculated before release
decisions from the pool are made. The difference between these two methods is that
there is no control on the flow withdrawal for method 1 even if there’s insufficient inflow
from upstream. Even if the pool is below inactive and unable to release water into the
river, withdrawals will still take place until the pool is dry. This scenario represents the
actual withdrawal conditions occurring in all the COE and GPC projects. For method 2,
if there is insufficient inflow from upstream to meet the diversion amount, withdrawals
will be shorted. This scenario represents the actual withdrawals from the river reaches.
Figure 5 shows examples of both methods being used in the modeling of reservoir and
river diversions.
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C. Routing

The HEC-ResSim software provides a set of hydrologic routing methods to be used by
the modeler to represent the lag and attenuation affects on flow in a natural river system.
The Muskingum routing method, which provides an easy means of representing both lag
and attenuation, was selected for use in the final model because well-calibrated
coefficients were available from an HEC-HMS (USACE, 2010b) model of the ACF basin
and these Muskingum parameters were used in developing the unimpaired inflow data
set.

ResSim’s downstream operation logic attempts to account for the routing effects when
one or more reservoirs are set to operate for a downstream requirement. ResSim’s
tandem balancing operation however, currently lacks the sophistication to account for
flow changes due to routing. This may show up in the results as an oscillation in
operation of the reservoirs in the system as they attempt to compensate for one another’s
releases.

Table 1 lists the routing parameters used in each reach. (Note: in the Buford to Norcross
reach, the routing parameters were modified to minimize negative impacts on the daily
operation for downstream minimum flow requirements at Atlanta that were being caused
by the tandem operation and its difficulty in accounting for the routing effects in the
reaches above the control point. The parameters used are shown in parentheses in Table

1)
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Table 1. Routing Parameters Used in the ACF Watershed

Length | Muskingum | Muskingum
River Reach (mi) K (hrs) X Steps
Flint Griffin to Montezuma 124 120 0 5
Flint Montezuma to Albany 77 48 0 2
Flint Albany to Newton 34 24 0 1
Flint Newton to Bainbridge 40 24 0 1
Flint Bainbridge to Jim Woodruff 29 No Routing Used
Flat Glades to Buford 0 No Routing Used
Chattahoochee PumpStation to Buford 2 No Routing Used
Chattahoochee Buford to Norcross 18 15024) | 0200050 | 1
Chattahoochee Norcross to Morgan Falls 18 No Routing Used
Chattahoochee Morgan Falls to Atlanta IN 10 No Routing Used
Chattahoochee Atlanta IN to Atlanta 0 No Routing Used
Chattahoochee Atlanta to US Bear Creek 42 24 | 0.2 1
US Bear Creek to Bear .
Chattahoochee Creck Pump Station 0 No Routing Used
Bear Creek Pump Station to Bear .
Chattahoochee Croek. Chagahoochee 1 No Routing Used
Chattahoochee Bear Creek-Chattahoochee to 15 No Routing Used
Whitesburg
Chattahoochee Whitesburg to West Point R 61 24 | 0.50 1
Chattahoochee West Point R to West Point G 2 No Routing Used
Chattahoochee West Point G to Bartletts Ferry 21 No Routing Used
Chattahoochee Bartletts Ferry to Goat Rock 5 No Routing Used
Chattahoochee Goat Rock to Oliver 9 No Routing Used
Chattahoochee Oliver to North Highlands 1 No Routing Used
Chattahoochee North Highlands to Columbus 3 No Routing Used
Chattahoochee Columbus to W.F. George 85 24 | 0.30 1
Chattahoochee | W.F. George to George Andrews 29 No Routing Used
Chattahoochee | George Andrews to Jim Woodruff 47 18 | 0.25 1
Bear Creek to Bear Creek- .

Bear Creek Chattahoochce 1 No Routing Used
Apalachicola Jim Woodruff to Chattahoochee 1 No Routing Used
Apalachicola Chattahoochee to Blountstown 29 18 0 1
Apalachicola Blountstown to Sumatra 58 90 0.15 4

D. Boundary Conditions

The 73-year period of record that was simulated with HEC-ResSim spans calendar years

1939-2011. The unimpaired incremental local flows, evaporation, and diversion data

were obtained from Mobile District. The developments of these data sets are described in

unimpaired flow reports (USACE, 2014). Use of the unimpaired inflows allows the

simulations to capture the natural variability of water supplies to the system in terms of
flow frequency and volume.
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E. Simulation Time-Step

The ACF model uses a daily time-step to simulate operations. The selection of a daily
time step was made based on previous models, available input data, and compute time
considerations. This interval provides consistency with previous HEC-5 and HEC-
ResSim modeling activities in the basin and maintains a degree of familiarity for partners
and stakeholders. In addition, some boundary condition data (i.e., diversion amounts and
unimpaired inflows) are only available as daily or monthly values, and offer no advantage
from a finer time interval. Time constraints precluded development and vetting of sub-
daily boundary condition data for period-of-record analysis. Finally, for such a complex
study (many alternatives, complicated operations, and long simulation period), a daily
time step makes it feasible to compute all alternatives in an efficient and timely manner.

The daily time-step provides adequate granularity to capture the effects of conservation
operations, provided that hydropower generating rules and certain flood control
operations are formulated properly for the interval. A sub-daily interval allows
refinement of hydropower generation and flood control rules. A special hourly sub-model
focusing on the West Point reservoir response to various synthetic flood hydrographs
informed the evaluation of measures regarding the District’s flood control authority. This
topic is covered in Section II.G of this report. Additionally, the Mobile District has
developed a second hourly model, as part of a separate real-time water management
project (USACE, 2011).

F. System Operations

The four large federal reservoirs in the ACF watershed, Buford, West Point, Walter F.
George, and Jim Woodruff, are viewed as a system in which each reservoir has its role to
play. Many interests and conditions must be continually considered and balanced when
making water control decisions for the basin including local project and system
requirements, time-of-year, weather conditions and trends, downstream needs, and the
amount of water remaining in storage.

In addition to water supply and hydropower, one of the significant demands on the ACF
system is to provide minimum flows in the Apalachicola River to support the habitat of
several threatened and endangered species native to the region. These Endangered
Species Act (EPA, 1969[2000]) releases are assigned to Jim Woodruff but are supported
by the upstream reservoirs through tandem balancing operations. To provide system-
wide balance in using conservation storage to meet this and other system requirements, a
number of action (storage) zones were developed for the four principal Corps reservoirs,
Buford, West Point, Walter F. George, and Jim Woodruff.

Action Zones

The 1989 draft ACF Water Control Plan specified the action zones for the three
major storage projects on the ACF River Basin —Buford, West Point, and Walter
F. George. These zones are used to manage the lakes at the highest level possible
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while balancing the needs of all the authorized purposes. Zone 1, the highest in
each lake, defines a reservoir condition where all authorized project purposes
should be met. As lake levels decline as a result of drier-than-normal or drought
conditions, Zones 2 through 4 define increasingly critical system water shortages
and guide the Corps in reducing ESA releases from Jim Woodruff. The action
zones also provide guidance on meeting minimum hydropower needs at each
project and they determine the amount of storage available for downstream
purposes such as flood control, hydropower, navigation, water supply, water
quality, and recreation.

At the time of development, these zones were derived based on the past operation
of the projects, which considered time-of-year, historical pool level/release
relationships, operational limits for conservation, and recreational impact levels.
The action zones are basic guidelines for balancing the storage in the system of
reservoirs; however, local factors and activities might cause the lakes to operate
differently than system balance may call for. These factors include flood control
actions, fish spawn operations, maintenance and repair of turbines or gates,
emergency situations such a chemical spill, draw-downs due to shoreline
maintenance, releases made to free stuck barges, and other circumstances.

As much a possible, the three storage projects are operated to maintain their lake
levels in the same action zones concurrently. However, because of the hydrologic
and physical characteristics of the river system and the factors mentioned above,
there might be periods when one lake is in a higher or lower zone than another.
When this occurs, the Corps makes an effort to bring the lakes back into balance
with each other as soon as conditions allow. By doing this, impacts on the river
basin are shared equitably among the projects. The following definitions apply to
the action zones:

= Zone 1: Indicates that releases can be made in support of seasonal
navigation (when the channel has been adequately maintained),
hydropower releases, water supply, and water quality releases. If all the
lakes are in Zone 1 or above, the river system would operate in a fairly
normal manner.
= Zone 2: Indicates that water to support seasonal navigation might be
limited. Hydropower generation is supported at a reduced level. Water
supply and water quality releases are met. Minimum flow targets are met.
= Zone 3: Indicates that water to support seasonal navigation might be
significantly limited. Hydropower generation is supported at a reduced
level. Water supply and water quality releases are met. Minimum flow
targets are met.
= Zone 4: Indicates that navigation is not supported. Hydropower demands
will be met at minimum level and might occur only for concurrent uses.
Water supply and water quality releases are met. Minimum flow targets
are met.
The action zones have provided a key management tool for more than 20 years.
They play a substantial role in several aspects of operating the lakes and dams.
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Figure 6 illustrates the water control action zones for Buford (Lake Lanier), West
Point, and Walter F. George.
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Figure 6. Water Control Action Zones for Buford
(Lanier), West Point, and Walter F. George

21



ACF ResSim Modeling in Support of WCM Update and WSSA

In addition to specifying the local operation objectives, the storage of each Action Zone
from each reservoir are summed to determine the composite system Action Zone storage
and the current storage at each reservoir is summed to determine the composite system
storage. This composite storage is then compared to the composite Action Zones to
determine which Action Zone the system is in. The current system Action Zone is
incorporated in the RIOP together with basin inflow and the current season to determine
the minimum releases from Jim Woodruff Dam.

Tandem rules are used in Buford, West Point, and Walter F George to force them to
support the minimum flow releases at Jim Woodruff by balancing their conservation
storage within their Actions Zones with similarly defined Action Zones at Jim Woodruff.
This balance is accomplished in the ResSim model through the specification of an
explicit ‘zone by zone’ storage balance definition encompassing the four Corps projects.
Figure 7 shows the Reservoir System editor and the explicit System Storage Balance
named “EvenBalance byZone Noaction” (which is used by the NOAction alternative).
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G. Flood Modeling

An hourly flood study model (see Figure 8) from West Point Lake to Columbus, Georgia,
was developed to evaluate any downstream flooding impact from proposed modifications
to flood operations at West Point Dam. Synthetic unregulated frequency hydrographs
were developed and used to run the flood model to obtain monthly regulated frequency
hydrographs at Columbus. The combined regulated frequency curves at Columbus for
the NO-Action and alternative conditions were generated and compared to evaluate the
flooding impact from the modified flood operations at West Point Dam. For details of
the flood modeling and results, refer to Appendix I.

Alabama

Wesk Paint |

Calumbus

Columbus

Figure 8. ResSim Network for ACF Flood Modeling (West Point to Columbus)
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1. Boundary Conditions

The synthetic inflow hydrographs used for the hourly flood model were
developed in a multi-stage process that began with the development of a
relationship between daily and instantaneous peak flow at various locations. A
flood frequency analysis was performed to compute instantaneous, 1-, 3-, 5-, and
45-day unimpaired peak flow frequency curves at Columbus. The April 1990 and
May 2003 events were selected to develop hourly unimpaired hydrographs, which
were used to develop and calibrate an HEC-HMS model (Figure 9). The April
1990 and May 2003 unimpaired hourly hydrographs were scaled in an iterative
manner and routed in the HEC-HMS model such that the hydrographs at
Columbus from the HEC-HMS model match the computed instantaneous, 1-, 3-,
5-, and 45-day peak flow volumes within 10 percent. The resulting input hourly
hydrographs are the synthetic inflow hydrographs for the 5-, 2-, 1-, 0.5-, and 0.2-
percent-annual chance events.
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Figure 9. HEC-HMS Schematic for Generating Flood Hydrographs

Another analysis verified that the unregulated flow for a given event at West
Point closely resembled that at Columbus, which justified centering the storm
above the reservoir.

The volumes for each frequency event determined according to this procedure
were distributed throughout the storm duration according to observed events in
April 1990 and May 2003, resulting in a series of similarly shaped but differently
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scaled inflow hydrographs similar to those shown in Figure 10. The final step
time-shifted each series of hydrographs to the 12 months of the calendar, allowing
simulation of storms centered during different seasons and amounts of available
flood control space.
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Figure 10. Synthetic Unimpaired Hourly Hydrographs at West Point Based on
April 1990 Event

Appendix J provides a more detailed explanation of the processes used to develop
the inflow hydrographs for HEC-ResSim flood modeling.
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2. Model Adaptation from Daily to Hourly

The hourly ResSim flood model covers the system only between West Point and
Columbus, and was extracted from the master daily model. In addition to the
different extents, a few physical and operational differences were made:

- Diversions were neglected, as they were determined to be too small to
affect flood modeling.

- The outlets in the flood model provide greater detail regarding capacity
according to ratchet gate openings. The ratchet opening detail was left out
of the daily model as unnecessary complexity.

- In keeping with the model extents, the flood model does not include the
reservoir system balance definition and rules related to other reservoirs
(i.e., W. F. George tandem rule and Check GC_Buffer logic).

- Power generation and fall rate rules in the flood control zone of the daily
model were moved to a new zone in the flood control model named
“Lower Flood Control”. This arrangement improved calibration by
allowing more flexibility where the pool might technically be in the flood
control zone but operations reflect a more conservation-oriented mindset.

- The flood model carries additional details regarding induced surcharge
operations, using separate definitions for winter or summer instead of a
single rule.

- The fish spawning rule from the daily model was left out of the flood
model as it was determined to be an unnecessary complexity.

3. Verification and Analysis

A large storm event in September 2009 occurred during the ACF modeling effort,
and offered a timely opportunity for verification of the reservoir flood operations.
Mobile District and HEC developed incremental inflow hydrographs for the
inflow junctions of the hourly ResSim model from analysis of observed flows
from the event. The HEC-HMS model, previously calibrated for use in
developing synthetic events, facilitated the hydrograph arithmetic by routing
observed flows on the Chattahoochee River from one gage to the next. The
difference between the hydrograph at a gage and the one routed from upstream
represents the incremental inflow between the observation points, which
coincided with ResSim junction on the reach between Buford and West Point.
Between West Point and Columbus, flows were apportioned to each ResSim
junction in the flood model using the drainage-area-ratio method, based on
observed flows at the USGS gages at New River and Upatoi.

The verification effort confirmed that the model’s representation of the District’s
water management operations is correct. Evaluation focused on two differences
between observed and modeled results:

1) The modeled peak reservoir elevation fell short of the highest observed
pool level by approximately the amount of encroachment into the flood
pool allowed by the water managers at the beginning of the event. The
model is not intended to represent such discretionary judgments, so the
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resulting peak pool level was considered a good verification. Figure 11
shows the verification of the September 2009 event at West Point.
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Figure 11. HEC-ResSim Results for September 2009 Event

2) The falling limb of the hydrographs below the GPC projects declined
more gradually in the model than the observed flows, since the failure of
flashboards at the GPC projects proved difficult to represent in ResSim.
The ResSim team and Georgia Power Company worked diligently to
represent the operations involving flashboards at the GPC projects
between West Point and Columbus, but ultimately abandoned efforts to
model flashboard failure, since only peak levels and flows from the flood
model were needed. Sensitivity analyses showed that the flashboards fail
very early in the event and get reset after the peak flows have passed, and
have very little effect on the results at Columbus. Consequently, for the
purposes of the water control manual update study the flood model
neglected the failure and restoration, and represented the GPC project
ratings without flashboards. The flashboard modeling work remains
relevant to other District missions and carried into the CWMS (USACE,
2010c) models.

28



ACF ResSim Modeling in Support of WCM Update and WSSA

4. Evaluation of Results

The flood frequency flow at Columbus depends on the storm inflow hydrographs
and the month for which the storm hydrographs are applied. For each month, a
regulated flood frequency curve was generated using the regulated hydrographs
for various frequency events that were simulated in the flood HEC-ResSim
model. These curves were combined to produce a “composite” regulated flood
frequency curve at Columbus by considering the exceedance probabilities of flood
events occurring in different months. This was developed for both the NOAction
and alternative conditions. The combined regulated flood frequency curves for
the NOAction and alternative conditions were compared to evaluate any impact
on downstream flood conditions from the modifications to the flood operations at
West Point Dam. Appendix I describes the calculation procedure and presents the
results in detail.

lll. Description of NO-Action Operations

The ACF Water Control Manual Update study follows the National Environmental Policy Act
(NEPA), (EPA, 1969[2000]) process toward the ultimate goal of adopting a new set of water
management guidelines for the Corps projects in the ACF system. This requires comparison of
anticipated effects due to a proposed new plan against those of the NO-Action condition.

Based on the nature of the proposed action (adopting a new set of water management guidelines),
the NO-Action alternative represents continuation of the current water control operations at each

of the Federal projects in the ACF system. The current operations are a set of project operations

and water management policies and priorities in place since May 2012.

The Corps’ operations have changed incrementally since completion of the 1958 ACF Master
Manual. These changes were documented in a draft water control plan in 1989. However,
additional incremental changes in water control operations have occurred since 1989, and are
reflected in the current operations and the Revised Interim Operations Plan (RIOP) for Jim
Woodruff. The NO-Action operations reflect operational practices on the ACF system as
described in the following documents:

e Draft ACF Water Control Plan dated 1989 (USACE, 1989);

e Chattahoochee River Management System as described in the Apalachicola Basin
Reservoir Regulation Manual, Appendix B, Buford Dam (Lake Sidney Lanier)
Chattahoochee River, GA, February 1991 (USACE, 1991);

e Project Water Control Manuals for Buford (1991), West Point (1984), Walter F.
George (1993), George Andrews (1996), and Jim Woodruff Lock and Dam (1985)
projects.

e Draft Reservoir Regulation and Coordination for Fish Spawn Management
Purposes Standard Operating Plan, SAM SOP 1130-2-9, February 2005 (USACE,
2005);

e Revised Interim Operations Plan and Environmental Assessment, June 2008
(USACE, 2008);

e ACF ResSim Modeling in Support of WCM Update-Baseline, August 2010a.

e Revised Interim Operations Plan and Environmental Assessment, May 2012
(USACE, 2012);
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In addition to the mentioned documents, below ones are used for the rest of the alternatives:
e Glades 404 permit, June 2011
e Bear Creek 404 permit, July 2011

The following subsections describe key operational elements that apply to the NO-Action
operations.

Under the NO Action Alternative, the action zones specified in the 1989 Draft WCM and
described in section F above are assumed to remain in effect. In addition, the Mobile District
team developed an associated set of action zones for Lake Seminole. Although Lake Seminole
does not provide significant storage for meeting the ACF system objectives, these zones at Lake
Seminole were needed by the ResSim model to drive the tandem balancing operation of Buford,
West Point and Walter F George in support of the ESA flow requirements.

A. Operations for Authorized Project Purposes

The following subsections describe each of the operations for the authorized project
purposes in more detail:

1. Flood Control

The objective of flood damage reduction (flood control) operations on the ACF
system is to store excess flows in an effort to keep downstream river levels below
flood stage and/or produce no higher stages than those that would occur naturally.
Whenever flood conditions occur, operation for flood control takes precedence
over all other project functions. Of the five (5) Corps reservoirs, only the Buford
(Lake Lanier) and West Point projects were designed with space to store flood
water. In addition to providing space above the conservation pool to hold flood
water throughout the year, the Buford project is drawn down one (1) additional
foot, and the West Point project is drawn down at least seven (7) additional feet in
the Fall to provide additional capacity through the winter and the early Spring to
protect life and property within the basin. The George W. Andrews and Jim
Woodruff Dams operate to pass inflows, while Walter F. George operates
according to specified flood control schedules.

Because flooding usually occurs in the winter and spring when rainfall and runoff
are more plentiful and hydropower demands are lower, increased flood control
storage is made available in the model by specification of a seasonally varying
guide curve (the Top of Conservation zone). Additional storage for containing
flood waters is gained by drawing down the pool in late fall. During the principal
flood season, December through April, the regulation plan at Walter F. George
provides for lower lake levels to ensure lower reduced peak stages in the reservoir
during major floods.

The timing of flood peaks in the ACF system is of considerable importance in
determining the effectiveness of reservoir flood damage reduction operations and
the degree to which such operations may be coordinated. During a flood event,
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excess water above normal pool elevation or “guide curve” should be evacuated
through the use of the turbines and spillways in a manner consistent with other
project needs as soon as downstream flows have receded sufficiently so that
releases from the reservoirs do not cause flows to exceed the bankfull discharges.
This timely evacuation is necessary so that consecutive flood events will not
cause flood waters to exceed allocated flood storage capacities and endanger the
integrity of the dam.

Flood control is represented in NOAction alternative using maximum release and
downstream control rules at Buford and with maximum release rules at West
Point and Walter F George.

2. Operations for Threatened and Endangered Species

The operation to support fish and wildlife habitat in the ACF Basin are influenced
by three objectives: fish spawning, fish passage, and minimum flows.

a)Fish Spawning

The Corps operates the system to provide favorable conditions for annual
fish spawning, both in the reservoirs and in the Apalachicola River. In
most water years (1 October — 30 September) it is not possible to hold
both lake levels and river stages at a steady or rising level for the entire
spawning period, especially when the spawning periods overlap for the
upstream lakes and/or the Apalachicola River. Therefore, for
approximately 4 to 6 weeks during the fish spawning period for each
specific water body, the goal of the Corps is to operate for a generally
stable or rising lake level and a generally stable or gradually declining
river stage on the Apalachicola River. When climatic conditions preclude
a favorable operation for fish spawn, the Corps consults with the State
fishery agencies and the USFWS on balancing needs within the system
and minimizing the impacts of fluctuating lake or river levels. These fish
spawn operations were incorporated into a draft Mobile District Standard
Operating Procedure (CESAM SOP 1130-2-9) in February 2005,
following consultation since 2002 with USFWS and state fishery
management agencies from Alabama, Florida and Georgia. Under the
NOAction Alternative, the current fish spawn operations are assumed to
remain in effect and are incorporated in the model through rate of change
constraints on the Corps projects and release constraints on Jim Woodruff.
Table 2 lists the principal fish spawning periods for each of the Corps
projects and for the Apalachicola River.

31



ACF ResSim Modeling in Support of WCM Update and WSSA

Table 2. Principal Fish Spawning Periods

Project Fish Spawn Period
Lake Lanier 01 Apr—01 Jun
West Point 01 Apr—01 Jun
Walter F. George 15 Mar — 15 May
Lake Seminole 01 Mar — 01 May
Apalachicola River 01 pr—01 Jun

b) Fish Passage

Since 2005, each spring (from March through May) the Corps has
operated the lock at Jim Woodruff Dam to facilitate downstream to
upstream passage of Alabama shad and other anadromous fish (those that
return from the sea to the rivers where they were born in order to breed).
There are slight differences in the locking technique used each year, but,
in general, two fish locking cycles are performed each day between 0800-
1600 hours: one in the morning and one in the afternoon. The operation
begins with opening the lower lock gates and getting fish into the lock
(either by transporting them into the lock by boat (2005), using attraction
flows to entice the fish into the lock (2006-07), or by leaving the lower
gate open for a period of time before a lock and allowing the fish to move
in without an attraction flow (2008). Once the fish are in the lock (or
assumed to be in the lock), the downstream doors are closed, the lock is
filled to the lake elevation, and the upper gates are opened. Studies are
ongoing to determine the most appropriate technique and timing for the
locks, but the number of locks per day will not change. Under the
NOAction Alternative, the current fish passage operation is assumed to
remain in effect, although no explicit operation is specified for it in the
model.

c¢) The RIOP

In addition to fish spawn management and fish passage operations, the
Corps also manages releases from Jim Woodruff Dam to support the
federally protected Gulf Sturgeon and mussel species (fat threeridge,
purple bankclimber, and Chipola slabshell) in the Apalachicola River.
This operation is governed by a set of minimum flow and maximum fall
rate provisions termed in the RIOP.

The Revised Interim Operating Plan (RIOP) specifies two constraints
applicable to the daily releases from Jim Woodruff Dam: (1) a minimum
discharge (measured in cubic feet per second [cfs]); and, (2) a maximum
fall rate (measured in feet per day [ft/day]). The RIOP includes conditions
under which maintenance of the maximum fall rate schedule is suspended
and more conservative drought contingency operations begin. The RIOP
also places limitations on refill, but does not require a net drawdown of
composite storage unless basin inflow is less than 5,000 cfs. A number of
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state variables (described in detail in Appendix H) are created to report on
the conditions that influence the determination of the minimum flows and
ramp rates.

(a) Minimum Discharge

The RIOP varies minimum discharges from Jim Woodruff Dam by
basin inflow, by composite storage, and by month. The releases are
measured as a daily average flow in cfs at the Chattahoochee gage
downstream of the dam. Table 3 shows minimum releases from Jim
Woodruff Dam prescribed by the RIOP and shows when and how
much of basin inflow is available for increasing reservoir storage. The
RIOP defines basin inflow threshold levels that vary by three seasons:
spawning season (March-May), non-spawning season (June-
November), and winter (December-February), and also incorporates
composite conservation storage thresholds that factor into minimum
release decisions. Composite conservation storage is calculated by
combining the conservation storage of Lake Sidney Lanier, West Point
Lake, and Walter F. George Lake. Each of the individual storage
reservoirs consists of four Action Zones. The composite conservation
storage utilizes the four zone concepts as well. For example, Zone 1
of the composite storage represents the combined storage available in
Zone 1 for each of the three storage reservoirs. During the spawning
season, two sets of four basin inflow thresholds and corresponding
releases exist based on composite storage. When composite storage is
in Zones 1 or 2, a less conservative operation is in place. When
composite storage is in Zone 3, a more conservative operation is in
place while still avoiding or minimizing impacts to listed species and
critical habitat in the river. When composite storage falls into Zone 4,
the drought contingency operations are “triggered” which represent the
most conservative operation plan. A detailed description of the
drought contingency operations is provided below.

When composite storage is in zone 1-3 and drought contingency
operations have not been triggered the normal RIOP releases are
determined as follows. During the spawning season, the current
composite storage zone and basin inflow are used to determine the
minimum release. During the non-spawning season, basin inflow is
used. During the winter season, the minimum release is 5,000 cfs
while in composite storage Zones 1-3. There are no basin inflow
storage restrictions as long as this minimum flow is met under these
conditions. When composite storage falls into Zone 4, the drought
contingency operations of the RIOP are “triggered”.

The flow rates included in Table 3 prescribe minimum releases for Jim
Woodruff Dam. During a given month and basin inflow rate, releases
greater than the RIOP minimum release provisions may occur
consistent with the maximum fall rate schedule, described below, or as
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needed to achieve other project purposes, such as hydropower or flood
control.

Table 3. RIOP Minimum Releases from Jim Woodruff Dam

Months Composite . Releases from Basin Inflow Available
Storage Zone Basin Inflow (BI) (cfs) JWLD (cfs) for Storage'
March —
May Zones >= 34,000 >= 25,000 Up to 100% BI > 25,000
(Spawning 1 and 2
season)
>= 16,000 and >= 16,000 + o
< 34,000 50% BI > 16,000 | UPt030% BI>16,000
>= 5,000 and < 16,000 >=BI
< 5,000 >= 5,000
Zone 3 >= 39,000 >= 25,000 Up to 100% BI > 25,000
>= 11,000 and >= 11,000 + o
<39,000 50%BI> 11,000 | UPt©30%BI>11,000
>= 5,000 and < 11,000 >=BI
< 5,000 >= 5,000
June —
November
(Non- Zones 1,2, and 3 >= 22,000 >= 16,000 Up to 100% BI > 16,000
spawning
season)
— 0
~= 10,000 and < 22,000 | 10;0(1’8 EOSOM’ B Up to 50% BI > 10,000
>= 5,000 and < 10,000 >=BI
< 5,000 >= 5,000
December ~= 5.000
_ - > 0
February Zones 1,2, and 3 >= 5,000 (Store all BI > 5,000) Up to 100% BI > 5,000
(Winter)
< 5,000 >= 5,000
. Zone 4 _ o
At all times Or Drought Ops NA >= 5,000 Up to 100% BI > 5,000
Atalltimes | Lxeeptional NA >=4,500? Up to 100% BI > 4,500
Drought Zone

! Consistent with safety requirements, flood control purposes, and equipment capabilities.
2 Once composite storage falls below the top of the Drought Zone ramp down to 4,500 cfs will occur at a rate of
0.25 ft/day drop.

(b) Maximum Fall Rate

Fall rate, also called down-ramping rate, is the vertical drop in river
stage (water surface elevation) that occurs over a given period. The
fall rates are expressed in units of ft/day, and are measured at the
Chattahoochee gage as the difference between the daily average river
stages of consecutive calendar days. Rise rates (e.g., today’s average
river stage is higher than yesterday’s) are not addressed. The RIOP
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maximum fall rate schedule is provided in Table 4. When composite
storage is in Zone 4 and the drought contingency operation described
below is implemented, the maximum fall rate schedule is suspended.
Unless otherwise noted, fall rates under the drought contingency
operation would be managed to match the fall rate of the basin inflow.

Table 4. RIOP Maximum Fall Rate Schedule

RIOP Maximum Fall Rate Schedule for Composite Storage Zones 1, 2, and 3*

Maximum Fall Rate (ft/day), measured

Release Range (cfs) at Chattahoochee gage
> 30,000%* No ramping restriction®**
>20,000 and <= 30,000* 1.0t0 2.0
Exceeds Powerhoilzsezgi)%abcity (~ 16,000) and 0510 1.0
Within Powerhouse Capacity and > 10,000* 0.25t0 0.5
Within Powerhouse Capacity and <= 10,000* 0.25 or less

* Maximum fall rate schedule is suspended in Composite Zone 4
** Consistent with safety requirements, flood control purposes, and equipment capabilities.
*** For flows greater than 30,000 cfs, it is not reasonable and prudent to attempt to control down ramping rate.
Therefore, no ramping rate is required.

During the spawning period (March — May), the Corps manages
releases from Jim Woodruff Dam to avoid potential sturgeon take.
Potential sturgeon take is defined as an 8-foot or greater drop in
Apalachicola River stage over the last 14-day period (i.e., today’s
stage is equal to or greater than 8 feet lower than the stage during any
of the previous 14 days) when flows are less than 40,000 cfs.

The fall rates used in the ResSim model for the 2008 Biological
Opinion (BiOp) and the 2011 Biological Assessment (BA) followed
the maximum fall rate schedule. However, the Corps believes that
when flows are less than 10,000 cfs, the observed fall rates are more
conservative than those reflected in the model due to the limitations of
the equipment and careful operations to avoid violating the maximum
fall rate schedule. Because the model has limited ability to represent
the actual down-ramping operations, USFWS requested that the Corps
simulate the RIOP using a fall rate they believed to be more
representative of actual operations. The RIOP continues to prescribe
fall rates of <0.25 ft/day for releases less than 10,000 cfs, but the
model simulates the RIOP using a standard 0.13 ft/day fall rate, which
is the average fall rate in this range of flows since the Corps
implemented the maximum fall rate schedule in September 2006. This
is consistent with previous simulations for the 2008 BiOp (and
currently for the 2012 BiOp (USFWS,2012)) that use a slightly higher
minimum flow than 5,000 cfs (5,050 cfs) in the model simulation rules
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to better reflect actual conservative operations in place to avoid
violating the 5,000 cfs minimum flow provision.

(¢) Drought Contingency Operations

The RIOP incorporates a drought contingency operation (referred to as
the drought plan) that specifies a minimum release from Jim Woodruff
Dam and temporarily suspends the other minimum release and
maximum fall rate provisions until composite storage within the basin
is replenished to a level that can support them. Under the drought
plan, the minimum discharge is determined in relation to composite
storage and not average basin inflow. The drought plan is “triggered”
when composite storage falls into Zone 4. At that time all the Zone 1-
3 composite storage provisions (seasonal storage limitations,
maximum fall rate schedule, and minimum flow thresholds) are
suspended as shown in Table 5, and management decisions are based
on the provisions of the drought plan. The drought plan also includes
a temporary waiver from the existing water control plan to allow
temporary storage above the winter pool rule curve at the Walter F.
George and West Point projects if the opportunity presents itself
and/or begin spring refill operations at an earlier date in order to
provide additional conservation storage for future needs as well as
provide a minimum release less than 5,000 cfs from Jim Woodruff
Dam.

Table S. Provisions Suspended During Drought Operations

Seasonal storage limitations

Maximum fall rate schedule

Minimum flow thresholds

The drought plan prescribes two minimum releases based on
composite storage in Zone 4 and an additional zone referred to as the
Drought Zone (Figure 12).
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No-Action Operation Set -Drought Composite Storage Triggers
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@ Drought Plan Initiation @Re-instatement of 5,000 cfs @Drought Plan Suspension

Figure 12. RIOP — Drought Composite Storage Triggers

The Drought Zone delineates a volume of water roughly equivalent to
the inactive storage in Buford, West Point and Walter F. George
reservoirs plus Zone 4 storage in Buford. The Drought Zone line has
been adjusted to include a smaller volume of water at the beginning
and end of the calendar year. When the composite storage is within
Zone 4 and above the Drought Zone, the minimum release from Jim
Woodruff Dam is 5,000 cfs, and all basin inflow above 5,000 cfs that
is capable of being stored may be stored. Once the composite storage
falls below the Drought Zone, the minimum release from Jim
Woodruff Dam is 4,500 cfs, and all basin inflow above 4,500 cfs that
is capable of being stored may be stored. When transitioning from a
minimum release of 5,000 to 4,500 cfs, fall rates will be limited to a
drop of 0.25 ft/day. The 4,500 cfs minimum release is maintained
until composite storage returns to a level above the top of the Drought
Zone, at which time the 5,000 cfs minimum release is re-instated. The
drought plan provisions remain in place until conditions improve such
that the composite storage reaches a level above the top of Zone 2 (i.e.,
within Zone 1). At that time, the temporary drought plan provisions
are discontinued, and the normal provisions are re-instated. During the
drought contingency operations a monthly monitoring plan that tracks
composite storage in order to determine water management operations
(the first day of each month represents a decision point) is
implemented to determine which operational triggers are applied. In
addition, recent climatic and hydrological conditions experienced and
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meteorological forecasts are used when determining the set of
operations to utilize in the upcoming month.

Although the drought plan provides flows lower than 5,000 cfs in the
river, incorporation of provisions which allow for reduced flows
during the refill period when system storage is lower and storage
conservation measures when composite storage is in Zone 4 should
result in fewer occasions when these low flows are triggered or where
storage shortages result in flows less than 5,000 cfs.

For further details on the foregoing, see the discussion “Environmental
Flows for Endangered Species Conservation” in Section 2.1.1.2.3.7,
Water Control Objectives and Guidelines (USACE, 2011).

The RIOP is represented in NOAction alternative through a complex
set of scripted state variables, if blocks, and rules. Details of this can
be found in Appendices E and H.

3. Navigation

The existing ACF Navigation project (Walter F George, George Andrews, and
Jim Woodruff projects) authorizes a 9-foot deep by 100-foot wide waterway from
Apalachicola, Florida to Columbus, Georgia, on the Chattahoochee River, and to
Bainbridge, Georgia on the Flint River. Conditions on the Apalachicola River
have been such in recent years that a 9-foot deep channel has not been available
for much of the year. In the 1990s, due to deteriorating channel conditions and
limited channel availability, navigation windows were routinely scheduled during
the low flow months. Navigation windows were comprised of storing water in the
upstream reservoirs for several weeks, and then making increased releases for a
10-day to 2-week period to allow commercial barge navigation to make a round-
trip up river for scheduled delivery of commodities. Concerns were raised
regarding the fluctuations of both reservoir and river stages associated with
navigation window releases, and the continued use of navigation windows
became increasingly controversial, especially during sustained low flow periods
when observed fluctuations were more extreme. As a result of fluctuating river
stages during navigation windows, gradual ramping rates were developed in
coordination with the USFWS and Florida Fish and Wildlife Conservation
Commission, with the goal to provide down-ramping rates of no more than ' foot
per day during fish spawn activities, and no more than one foot per day during
other periods of the year, whenever flows were below 20,000 cfs. The last
navigation window was provided in the spring of 2000, and precipitated
complaints that the navigation window was scheduled during the period of fish
spawn and had adversely impacted both reservoir and riverine fish spawn
activities. No navigation windows have been scheduled since that time, and none
are planned in the foreseeable future. Dredging on the Apalachicola River was
also reduced since the 1980s due to a lack of adequate disposal area capacity in
certain reaches of the river. No dredging was conducted in 2000 or 2002 due to
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sustained drought conditions in the basin, and only very limited dredging was
conducted in 2001 and then shutdown due to sustained low flow conditions. No
dredging has been conducted since that time, for a variety of reasons related to
flow or funding levels, and currently has been indefinitely deferred due to denial
of a Section 401 water quality certificate from the State of Florida and recent
congressional language that limits funding for dredging operations in the ACF
basin. The lack of dredging and routine maintenance has led to inadequate depths
in the Apalachicola River navigation channel, and commercial navigation is only
possible on a seasonal basis when flows in the river are naturally high, with flow
support for navigation suspended during drier times of the year. Currently,
specific navigation operations occur on a case-by-case basis, with limited releases
for navigation being made for special shipments when a determination can be
made that other project purposes will not be significantly impacted and any
fluctuations in reservoir levels or river stages will be minimal.

Although the current operations of the ACF system continue to attempt to support
navigation as described above, the NOAction alternative has no explicit operation
for navigation.

4. Hydroelectric Power

The Buford, West Point, Walter F. George, and Jim Woodruff projects include
hydroelectric power plants. The total generation capacity of these four (4) ACF
plants is 336 megawatts. Through the Department of Energy’s Southeastern
Power Administration (SEPA), these power plants provide power to over 300
preference customers throughout the Southeastern United States. In 2005, the
ACF hydroelectric power plants generated nearly 1.1 million megawatt-hours,
enough electricity to supply approximately 110,000 households in the region. In
2006 the same power plants generated approximately 717,178 megawatt-hours
which supplied approximately 70,000 households. The decrease in generation
was due to a combination of equipment outages and sustained drought conditions.
Hydroelectric power generation is achieved by passing flow releases to the
maximum extent possible through the turbines at each project, even when making
releases to support other project purposes. The Buford, West Point, and Walter F.
George projects are operated as “peaking plants”, and provide electricity during
the peak demand periods of each day and week. Hydropower peaking involves
increasing the discharge for a few hours each day to near the full capacity of one
or more of the turbines.

A reduction of generation based on different operation zones was implemented as
shown in Table 6.
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Table 6. Buford, West Point and Walter F George Dam Hydropower
Generation Schedule

Action Zones Buford West Point Walter F george
Generation (hrs) Generation (hrs) Generation (hrs)
Flood Control 3 4 4
Conservation 3 4
Zone 2 2 2 2
Zone 3 2 2 2
Zone 4 0 0 0

During dry periods, as the lake levels drop below Zone 1, hydroelectric power
generation is reduced proportionally as pool levels decline to as low as 2 hours
per day generation at each “peaking plant” project during low flow conditions.
Peak generation may be eliminated or limited to conjunctive releases during
severe drought conditions.

In addition to power generation being governed by Action Zones, there are also
physical limitations that factor into power generation decisions. The main
hydropower units and small house unit intakes at Buford Dam/Lake Lanier are
located at elevation 919 feet above mean sea level (msl). However, severe
cavitations occur in the main hydropower units when the water surface falls to
1,035 ft msl or below, at which time the units are taken out of service and
generation ceases. The small house unit goes off line when water elevations reach
1,020 ft msl or below Releases can occur through the sluice values down to
elevation 920 ft msl.

Because it does not have the ability to store appreciable amounts of flow, the Jim
Woodruff plant is operated as a “run-of-river” plant where inflows are passed
continuously and electricity is generated around the clock. The current RIOP
includes a limited hydropower peaking operation at Jim Woodruff Dam when
daily average releases are less than the combined capacity of the powerhouse
turbines (about 16,000 cfs) in order to deliver extra power during hours of peak
demand for electricity. These peaking releases are included in the daily average
discharge computations for the RIOP minimum flow provisions. The peaks are
also included in the stage computations for the RIOP maximum fall rate schedule;
however, the maximum fall rate schedule addresses the difference between the
average river stages of consecutive calendar days, not the shorter-term differences
that result from peaking operations within a calendar day. The current RIOP
includes a provision that discontinues peaking operations at the Jim Woodruff
plant as average daily releases approach 6,000 cfs, in order to maintain
instantaneous releases greater than or equal to the 5,000 cfs minimum flow
requirement.

Under the NOAction Alternative, the current hydroelectric power generation
operations are implemented as indicated in Table 6.
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5. Water Supply

Various municipal and industry (M&I) entities withdraw water directly from Lake
Lanier and others withdraw directly from the Chattahoochee River downstream of
Lake Lanier. Operations are also influenced by agricultural water withdrawals on
the Flint River. Agricultural demands vary depending on the climatic conditions,
but are generally 1.5 to 2 times the withdrawals for M&I. Water withdrawals
within the State of Georgia are made pursuant to water withdrawal permits issued
by the Georgia Department of Natural Resources. Previous water supply
contracts issued by the Corps for withdrawals from Lake Lanier expired by 1990
and have not been re-issued. The Water Supply Act of 1958 provides authority
for reallocation or addition of storage within Corps reservoirs for water supply,
with the cost of storage and associated facilities to be reimbursed by a non-
Federal entity via water storage contracts. No storage within the ACF projects is
currently allocated to water supply.

Water management for the water supply/water quality function involves taking
water from storage, either directly from the reservoir or through dam releases
for downstream interests. These operations ensure that sufficient drinking
water is available for municipal and industrial needs and agreements to
provide instream flow for water quality are not violated. Releases from
projects in the system are the minimum (capacity) release for hydropower or
releases needed for basin-wide water supply/water quality. The current water
supply users withdrawing water directly from Lake Lanier and their 2006
withdrawal amounts are as follows:

Gwinnett County:  92.57 million gallons per day (mgd)

City of Gainesville: 18.98 mgd (includes 8.0 mgd relocation amount)
City of Cumming:  11.93 mgd

City of Buford: 1.53 mgd

In general, Lanier weekly water supply/quality release decisions are based
upon the Chattahoochee River Management System (as recorded in the
Apalachicola Basin Reservoir Regulation Manual, Appendix B). In
coordination with ARC(Atlanta regional commission) and Georgia Power, the
Corps calculates the sum of anticipated downstream water supply river
withdrawals by DeKalb County, City of Atlanta, Cobb County/Marietta Water
Authority and Fulton County (average annual 291 mgd in 2000), water quality
releases to ensure 750 cfs at the Peachtree Creek gaging station, and water
returns minus inflows between Buford Dam and Peachtree Creek. This
approach ensures sufficient water is released from Lake Lanier to allow for
Chattahoochee River withdrawals while also meeting the 750 cfs requirement
at Peachtree Creek, along with satisfying hydropower demands and fish and
wildlife needs. During the winter and spring, releases from Lanier may be
reduced due to sufficient downstream tributary flows to meet the Georgia
Environmental Protection Division’s 750 cfs target water quality flow at
Peachtree Creek. To the extent possible, these releases are made in
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conjunction with peaking power operations in order to minimize impacts to
hydropower generation.

Over 40% of Lake Lanier’s water is located in the “inactive” storage zone (below
elevation 1035 msl). All the water supply users have multiple level intakes in
Lake Lanier (in the conservation pool and inactive storage), and several withdraw
water from the inactive storage. Gwinnett County has multiple elevation intakes
ranging from 1062, 1045, and 1025, and has withdrawn from the 1025 intake
(within the inactive storage zone) for many years. The City of Cumming intakes
range from elevation 1053 down to elevation 1032. The City of Buford intakes
are at elevations 1062, 1052, 1042, and 1032. The City of Gainesville has three
intake structures, each with multiple intake ports ranging from elevation 1063
down to elevation 1025. Releases through Buford Dam plus some small local
runoff make up the Chattahoochee River that flows downstream to the Atlanta
area. The releases from Lake Lanier support the Atlanta municipal water supply
and the M&I water supply needs of the Cities of LaGrange, West Point, and
Columbus as well as a number of industries.

Under the NOAction Alternative, the current water supply demands are
represented as diversions and negative local inflows as described is section I1.B
and the quantity of these demands reflect the 2007 level withdrawals.

Monthly water withdrawals and returns of individual entities (users) are summed
by model reaches to produce the net withdrawal. Modeled diversions from
reservoirs (Section 1I-B, Method 1) and reaches (Section II-B, Method 2) are
listed in Table 7.

42



ACF ResSim Modeling in Support of WCM Update and WSSA

Table 7.

List of Diversions Modeled in ResSim

Diversion

Description

Reservoir Diversions (Method 1)

Metro Atlanta

Diversion from Buford IN inflow node

Bear Creek-diverted
outlet

Diversion from Bear Creek reservoir to Chattahoochee
River

West Point DIV

Diversion from West Point IN inflow node

Bartletts Ferry DIV

Diversion from Bartletts Ferry IN inflow node

Walter F George DIV

Diversion from Walter F George IN inflow node

George Andrews DIV

Diversion from George Andrews IN inflow node

Jim Woodruff DIV

Diversion from Jim Woodruff IN SP IN inflow node

Reach Diversions (Method 2)

Albany Divs

Albany diversion

Atlanta Divs River

Composite of the river withdrawals between Morgan
Falls Dam tailrace and Peachtree Creek confluence

Bainbridge Divs

Bainbridge diversion

Blountstown Divs

Blountstown diversion

Columbus_Divs

Columbus diversion

Griffin_Divs

Griffin diversion

Montezuma Divs

Montezuma diversion

Newton_Divs

Newton diversion

Non-Metro
Atlanta_Divs

Chattahoochee HW diversion

Sumatra Divs

Sumatra diversion

To Bear Creek

Diversion from Chattahoochee River to Bear Creek
Reservoir

To Glades

Diversion from Chattahoochee River to Glades
Reservoir

US Bear Creek Divs

US Bear diversion

West Point Gage Divs

West Point Gage diversion

Whitesburg Divs

Whitesburg diversion
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6. Water Quality

Buford, West Point, and Jim Woodruff Dams all include water quality operations
to provide continuous minimum flow releases. Walter F. George has no
minimum flow provision; however, when low dissolved oxygen (DO) values are
observed below the dam, spillway gates are opened until the DO readings return
to an acceptable level. Occasional special releases are also made at Buford to
ensure adequate DO and water temperature at the Buford Fish Hatchery located
downstream of the dam. Additionally, self-aspirating turbines were recently
installed at Buford to improve DO levels downstream. At Buford Dam the small
turbine-generator is run continuously to provide a minimum flow from the dam
which ranges up to approximately 600 cfs. At West Point Dam, a similar small
generating unit provides a continuous release of approximately 675 cfs. In
addition to these flows, Buford Dam is operated in conjunction with the
downstream Georgia Power Dam at Morgan Falls to ensure a minimum instream
flow of 750 cfs on the Chattahoochee River at Peachtree Creek to meet State
water quality commitments. A 5,000 cfs minimum flow is maintained as a release
from Jim Woodruff Dam to the Apalachicola River, which assures an adequate
water supply for downstream industrial use and presumably water quality. No
water quality problems below Jim Woodruff Dam have been identified in
association with project operations.

Although there is no Corps requirement to maintain minimum flows for
assimilative capacity at Columbus, GA, the Georgia Power projects above
Columbus are required in their Federal Energy Regulatory Commission (FERC)
licenses to provide 1,850 cfs weekly average, 1350 cfs daily average, and 800 cfs
instantaneous minimum flow at Columbus. Releases from the Georgia Power
projects are dependent on upstream releases from West Point Dam and to a
limited extent these requirements are considered when making release decisions
for West Point Dam. Georgia Pacific and Farley Nuclear Plant located below
George W. Andrews Dam have stated a requirement of 2,000 cfs for assimilative
capacity needs. Although this is also not a Corps requirement, to the extent
practicable, these needs are considered in operations at Walter F. George and Jim
Woodruff Dams. Under the NOAction Alternative, the current water quality
operations are represented with minimum flow releases from Buford, West Point,
and Jim Woodruft.

7. Recreation

All of the Corps lakes have become important recreational resources on the ACF
system. The five Corps projects in the basin account for 235,291 total acres of
land and water. A wide variety of recreational opportunities are provided at these
lakes including boating, fishing, picnicking, sightseeing, water skiing, and
camping. These reservoirs support popular sport fisheries, some of which have
achieved national acclaim for trophy-size catches of largemouth bass. Of these
projects, Lake Lanier (Buford Dam) is one of the most visited Corps of Engineer
lakes in the entire United States with over 7.7 million visitors in 2005. The West
Point and Walter F. George lakes had over 3.1 and 3.6 million visitors
respectively in 2005 to also rank among the top ten most visited Corps lakes in
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the United States. In addition, the Jim Woodruff (Lake Seminole) had over 1.2
million visitors in 2005, and the smaller George W. Andrews project 269,000
visitors. The economic benefits of recreation at the lakes is significant resulting
in visitor spending in 2005 of over $125 million at Lake Lanier, $36 million at
West Point, and $111 million at Walter F. George. Recreation benefits are
maximized at the lakes by maintaining full or nearly full pools during the primary
recreation season of 1 May through 8 September. In response to meeting other
authorized project purposes, lake levels can and do decline during the primary
recreation period, particularly during drier than normal years.

Recreation impact levels have been identified for various lake elevations at each
of the reservoir projects (Table 8).

Table 8. Recreation Impact Levels

Corps Project First Impact Level | Second Impact Level
Lake Lanier (msl) 1066 1063
West Pont (NGVD) 632.5 629
Walter F. George (NGVD) 187 185
Lake Seminole (msl) 76 NA

The first impact level is generally characterized by marginal impacts to
designated swimming areas, increased safety awareness regarding navigation
hazards, minimal impacts to Corps boat ramps, and minimal impacts to private
marina and dock owners. More substantial impacts begin to occur at the second
impact level.

When pool levels must be lowered, the rates at which these draw-downs occur
are as steady as possible. The action zones are drawn to correlate the line
between Zone 2 and Zone 3 to the Initial Impact Level (IIL), at the beginning
of the recreation season (May through early September). If lake levels fall to
Zone 3 during the recreation season then releases are normally limited to 2-
hours-a-day generation and minimal navigation support, which tends to
stabilize the lake levels until the end of the season. Under the NOAction
alternative the recreation impact levels are represented through the use of the
current action zones as described in this section and section IL.F.

The implementation of the “NOAction” Alternative in the HEC-ResSim model
is described in Appendices A through G.
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V.

Description of Alternatives

A. Process of Developing Alternatives

In the process of updating the draft 1989 Master Water Control Plan to incorporate a
drought contingency plan and the RIOP, the Corps aims to implement minor revisions to
the water management procedures to improve overall performance of the ACF System.
A combination of stakeholder comments and operational experience was used to define
objectives in the development of the updated Master Manual. This iterative process is
illustrated in Figure 13.
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Figure 13. Process of Formulating Management Measures
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Based on operational experience gained between 1989 and the present time, the following
challenges were identified:

e The basis for the action zone boundaries established in the draft 1989 Master
Water Control Plan was not easily explained. These zones were based on
experience gained in the 1980’s in responding to droughts and attempting to
support navigation on the system. Additional experience has been gained in
operating for drought conditions, threatened and endangered species, and the
navigation on the system is considerably different from that in the 1980’s.
Operational decisions based on the 1989 action zones were shown to have
disproportionate impact on reservoir levels.

e When operating under the 2012 RIOP and recovering from drought conditions, a
premature resumption of normal operations increases the chances of quickly
returning to drought operations which increases the chances of triggering
exceptional drought operations and thus reducing flows downstream of Jim
Woodruff Dam to less than 5,000 cfs.

¢ Sustained hydropower operations during drought have an adverse effect on the
Corps’ ability to continually operate for endangered species.

e Navigation on the Apalachicola River is not dependable.

Based on these operational challenges, extensive stakeholder input, and the implications
of the Federal Court’s 2011 ruling on water supply as an authorized project purpose
(MDL-1824 Tri-State Water Rights Litigation), the PDT identified numerous potential
operational measures for implementation in the updated Water Control Manual (WCM).
The measures evaluated included revising: reservoir drawdown and refill periods, action
zones, proportional balancing of zone drawdowns among projects; hydropower
generation schedules; water supply operations; drought procedures and environmental
flows; and navigation-specific operations.

The Corps used an iterative process to determine which of the various measures would be
further developed, analyzed, and refined. This process is illustrated in Figure 14. Using
HEC-ResSim, a wide array of alternatives were developed to simulate the effects of
changing and incorporating individual and multiple operational measures at individual
reservoirs and across the entire ACF System. The impacts from different alternatives
were evaluated in terms of project criteria such as flood damage reduction, generation
capacity, navigation availability, fish and wildlife conservation, recreation, water quality
and water supply. Ultimately, the recommended plan represents the combination of
measures that best meets the desired objectives while balancing system storage.
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Iterative Process Refining Current Operations
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Figure 14. Process of Refining Current Operations

The following sections outline the operational measures implemented and evaluated
using ACF system model. Appendix K provides details of all the modeled alternatives.

B. Measures / Components of Alternatives

The recommended plan includes a combination of measures designed to improve overall
performance of the ACF System. The operational measures evaluated in the formulation
of alternatives were in compliance with the purpose and needs of the federal projects in
the system. The formulation process evaluated the following measures for the
recommended plan.

1. Revised Action Zones

The action zones for Lake Lanier, West Point Lake, and Walter F. George Lake,
were originally developed using past experience in water management with
consideration to the time of year, relationship of historic pool levels and water
releases, operational limits for conservation, and recreational impacts. The Corps
tries to operate the projects in balance with each other, to ensure that all the
projects are in the same action zone concurrently.

The individual project action zones that comprise the system composite action
zones were modified at Buford, West Point and Walter F. George to incorporate
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recent operational experience. The action zones were revised by altering the
summer and winter levels, based on the refill capability of each project and an
equitable relative change in lake level. West Point and Walter F. George are more
likely to refill each year than Buford. Consequently, a greater percentage of their
conservation storage contributes to the upper composite storage zones.

The winter levels of the action zones are tied to recreation impact and hazard
levels for all three reservoirs with a 0.5 ft buffer. Summer level adjustments are
affected by proportioning the individual project storage contribution to the
composite storage zone based on each project’s drainage area. This works well
for Zone 1 and 2 and to a certain extent for Zone 3. In composite storage Zone 4,
however, the system is under stress and Lake Lanier contributes 78% of the
system storage to composite Zone 4 reserving the bulk of the storage for drought
operations support to the largest headwater project which also has the smallest
drainage area. The summer zones for Buford were modified to increase the
composite storage while the non-summer period of the lower action zones were
raised to enhance the refill capability by reducing demands.

A linear foot-for-foot drawdown relationship was created between West Point and
Walter F. George for the upper action zones. This concept supports using storage
from the lower projects first, during normal and initial drought conditions.

During severe droughts, Buford will support the majority of the system demands.
The lower action zone elevations at West Point and Walter F. George were not
changed to reflect a linear drawdown relationship.

Figure 15 shows the final summer pool comparison of drainage area, storage

contributions, and elevation ranges for Buford, West Point and Walter F. George
reservoirs for the four action zones.
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Action Zones, Summer Pool Storage Comparison

Buford % of Drainage Area Comparison
1-Jun Buford WestPt George Buford West Pt George
elay elev elay dsf dsf dsf
Top1 1071.00 635.0 190.0 985747 304782 471093
Bott1 1068.00 632.5 187.5 928776 273478 416593
Diff. 3.00 25 25 569T1 31304 54500 142775
39.90% 21.93% 38.17% % Zone 1
Elevation range same for 14.19% 30.15% 55.66%|% drainage area
West Point & WF George
1-Jun Buford WestPt George Buford West Pt George Total
elay eley elay dsf dsf dsf
Top2 1068.00 6325 1874 928776 273478 416593
Bott2 1066.50 632.0 187.0 901021 267453 406106
Diff. 1.50 0.5 0.5 27754 6025 10487 44266
62.70% 13.61% 23.69% 9% Zone 2
Elevation range same for 14.19% 30.15% 55 66% % drainage area
West Point & WF George
elay elav elay dsf dsf dsf
Top3 1066.50 632.0 187.0 901021 267453 406106
Bott3 1065.00 631.0 186.3 873711 255784 392025
Diff. 1.50 1.0 0.7 27250 11669 14081 53001
51.41% 22.02% 26.57% % Zone 3
14.19% 30.15% 55.66% % drainage area
elev elev elev dsf dsf dsf
Topd 1065.0 631 186.3 873rmM 255784 392025
Bottd 1035.0 620 184 437415 150441 347875
Diff. 30.0 11.0 23 436356 105343 44150 585849
74.48% 17.98% 7.54% % zone 4
14.19% 30.15% 55.66% % drainage area
Drainage Area
Buford West Pt George Total
1040 2210 4080 7330

Figure 15. Final Summer Pool Storage Comparison of Action Zones at Lanier, West Point, and

Walter F. George

The Corps explored the feasibility of adjusting the size of the action zones at Lake
Lanier, West Point Lake, and Walter F. George Lake based on the proportion of
reservoir storage to the relative size of the contributing watershed at each project.
In refining the action zones the timing of three parameters were evaluated:
transition from summer to winter pool levels, proportionality of fill and
drawdown relative to each zone, and refill capability of each storage project.
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The action zones were refined to minimize the differential in drawdown among

the reservoirs when operating in Zone 1. At Buford, Zones 1, 2 and 3 were

adjusted to reflect Buford’s proportionally small contributing watershed size and
conservation storage in Lake
Lanier is much higher than either of the other two system projects, resulting in
Buford having a greater contribution to the composite storage.) In refining the
action zones, the boundaries were revised upward in the winter months at Lake
Lanier and at West Point Lake and downward in the summer months at Walter F.
George Lake. The revised actions are shown in Figure 16, Figure 17, and Figure

its historic operations to meet system demands (the

18. The new zones fulfill the objectives of putting the greater burden of the

system demands on the lower two reservoirs when in the upper action zones and

on Lanier when the system reaches drought operation.
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Figure 16. Lake Lanier Water Control Action Zones
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2. Operations for Threatened and Endangered Species

Operations measures for support of threatened and endangered species were
coupled with measures for drought contingencies because low flow conditions are
critical to both project purposes. Modifications to the RIOP were based on
experience gained since its implementation on June 1, 2008 and centered around
two major concepts. The first was to reduce the likelihood of Jim Woodruff
releasing less than 5,000 cfs. The minimum discharge from Jim Woodruff Dam is
determined in relation to composite conservation storage and not average basin
inflow under the drought plan. Secondly, once drought operation has begun, the
system requires time to recover before resuming normal operations so that it will
not return to drought operations prematurely. The modified composite storage
triggers are shown in Figure 20. All modifications to the RIOP are summarized in
Table 9 and Table 10 and are listed below:

e Lower the system drought zone to the proposed composite storage level
(Emergency Drought Operation zone) developed by USFWS.

e Revise Ramping Rate above Jim Woodruff powerhouse capacity to match
the day’s basin inflow fall rate and follow the basin inflow fall rate within
the physical limits of the project (i.e. spillway gate movement). No ramping
rate restrictions when basin inflow is greater than 30,000 cfs.

e Move drought plan suspension to Zone 1 from Zone 2.

e Redraw composite storage zones using the revised project action zones.

¢ Reduce the hydropower demand when drought operations are triggered and
resume normal hydropower demand when drought plan is suspended.

The modified RIOP incorporates a drought contingency operation that specifies a
minimum release from Jim Woodruff Dam and temporarily suspends the other
minimum releases and maximum fall rate provisions until composite conservation
storage in the basin is replenished to a level that can support them.
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Table 9. Modified RIOP Flow Requirements

Months Composite . Releases from Basin Inflow Available
Storage Zone Basin Inflow (BI) (cfs) JWLD (cfs) for Storage*
March —
(Sp?\f/zing 1221?552 >= 34,000 >= 25,000 Up to 100% BI > 25,000
season)
>= 16,000 and >= 16,000 +
< 34,000 50% BI > 16,000 | UP t030% BI>16,000
>= 5,000 and < 16,000 >= BI
<5,000 >= 5,000
Zone 3 >= 39,000 >= 25,000 Up to 100% BI > 25,000
>= 11,000 and >= 11,000 +
<39,000 50%BI> 11,000 | UP t©30%Bl1=11,000
>= 5,000 and < 11,000 >= BI
<5,000 >= 5,000
June —
November Zones 1, 2, and
(Non- 3’ ’ >= 22,000 >= 16,000 Up to 100% BI > 16,000
spawning
season)
— 0,
>= 10,000 and < 22,000 ~ 10;()?8 J(;OSOO %0 BI Up to 50% BI > 10,000
>= 5,000 and < 10,000 >=BI
<5,000 >= 5,000
December
Zones 1, 2, and >= 5,000
— February > >= 5,000 ¢ Up to 100% BI > 5,000
(Winter) 3 (Store all BI > 5,000)
<5,000 >= 5,000
Atall times | Df;?gh‘t‘ Ops NA >= 5,000 Up to 100% BI > 5,000
At all times D}iszg%?%ﬁe NA >= 4,500%* Up to 100% BI > 4,500

* Consistent with safety requirements, flood control purposes, and equipment capabilities
** Once composite storage falls below the top of the Drought Zone ramp down to 4,500 cfs will occur at a rate of

0.25 ft/day drop.
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Table 10. Modified RIOP Ramping Rates

RIOP Maximum Fall Rate Schedule for Composite Storage Zones 1, 2, and 3*
Maximum Fall Rate (ft/day), measured
Release Range (cfs) at Chattahoochee gage
> 30,000%* No ramping restriction®**
> 20,000 and <= 30,000* 1.0t0 2.0
Exceeds Powerhouse Capacity (~ 16,000) and
<= 20,000 0.5t0 1.0
Within Powerhouse Capacity and > 10,000* 0.251t0 0.5
Within Powerhouse Capacity and <= 10,000* 0.25 or less

* Maximum fall rate schedule is suspended in Composite Zone 4
** Consistent with safety requirements, flood control purposes, and equipment capabilities.
*** For flows greater than 30,000 cfs, it is not reasonable and prudent to attempt to control down ramping rate.
Therefore, no ramping rate is required.

Drought operation definition in the recommended plan is the same as NO-Action
except the drought plan is “triggered” when composite storage falls below the
bottom of Zone 2 into Zone 3 as shown in Figure 19. Note that composite storages
are defined based on Revised Action Zones.

Proposed Operation Set, Drought Composite Storage Trigger
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o
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2,000,000 1
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=Zone 1 Zone 2 Zone 3 Zone 4 DroughtZone #Inactive Storage

@ Drought Plan Initiation @Re-instatement of 5,000 cfs @Drought Plan Suspension

Figure 19. Modified RIOP Composite Storage Triggers
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3. Hydroelectric Power Generation

The Corps will continue to operate Buford Dam, West Point Dam, Walter F.
George Dam, and Jim Woodruff Dam for hydropower generation, as described in
the NOAction Alternative. The proposed alternative does not result in changes to
hydropower generation operations at West Point Dam, Walter F. George Lock
and Dam or Jim Woodruff Lock and Dam, except as might result from changes in
the action zones.

A reduction of generation under drought protocols was implemented under the
proposed alternative. Revisions are applied in all zones as shown in Table 11.
During drought operations generation would typically be reduced to that depicted
in Table 11.

Table 11. Buford Dam Hydropower Generation Schedule

NOAction Proposed Alternative Generation
Action Zones Alternative
Generation (hrs) | Non-Drought (hrs) | Drought Ops (hrs)

Flood Control 3 3 2

Zone 1 3 3 2

Zone 2 2 2 1

Zone 3 2 2 1

Zone 4 0 0 0

4. Navigation

The provision of reliable navigation has always been a challenging task in the ACF
System. A Navigation measure considered was the concept of a definite navigation
season (January through May). In developing this measure, the Corps balanced use
of storage for navigation versus the use of storage for other authorized project
purposes and considered the effects on other needs and requirements in the system
such as hydroelectric power generation and recreation. Assessment of the
frequency of channel availability and the number of drought operations triggered by
the implementation of navigation showed that navigation options are only feasible
when the composite system storage is in Zones 1 or 2. Figure 20 shows the
conservation storage in a navigation season.

The goal of the navigation operation rules is to maintain a flow rate of 16,200 cfs at
Blountstown as much as possible, which represents 7 ft of minimum navigation
depth.
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Composite Storage: Navigation Support, Revised Action Zone
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Zone 1 Zone 2A Zone3A =ZonedA  wNavigation Support = Mavigation Suspension =COEEDO ZoneRevised  :Bottom of Conservation

Figure 20. Conservation Storage in a Navigation Season (Jan-May)

Nested conditional statements use existing RIOP state variables as well as one
named NavigationSeason, which indicates whether the release decision occurs
during January-May. If true, and if the system composite storage zone is 1 or 2 and
not under drought operations then the minimum release rule MinRel Navigation
specifies release. The settings are shown in Figure 21 and Figure 22. Description of
the state variables can be found in Appendix H.

Operation Set [Silver v] Description |
Zane-Rules | Rel. Alloc, | Outages | StoraCredib | Dec.Sched, | Projected Eley
=-{ } Navigation(4-5 month)_DO4-1 - » )
=R (Jan-liay) E IF Canditional |Jan_May- | Descripl
=-{ } Cs-Level_NavSeason_DO4-1
- |F (Cs<3 & DO4-1=0) e Value2
[l MinRel_Navigation | MavigationSeason | = | 1 |

Figure 21. Conditional Blocks for Navigation(4-5 month) DO4-1 Rule
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=-{ } Navigation(4-5 month)_DO4-1 || Dperates Release From: Jim Woodruff
= = |F (Jan-May) ;|
SR RYCS-Level_NavSeason_DO4-1 | Mame: || evel_MavSeason_D04-1| Description:

== IF (C5<3 & DO4-1=0)

[l WinRel_Navigation Type Mame
# Conservation IF |Cs=3 & DO4-1=0
IF Conditional |¢g=3 & DO4-1=0 Description:
Value1 Value2
| CompositeStorage | = | 3
AND | Drought_Ops_4_1 [ =1 0

1H MinRel_Navigation

Operates Release From: Jim Woodruff
R&e MName:  pinRel_Mavigation Description: )|
Function of: | Navigation_MinRel, Current Value
Limit Type: :Minimum v: Intarp.: :Linear v: oy
Flow-Min (cfs) Release (cfs) @ 150,0004
0.0 00|« =
200000.0 200000.0 @ 100,0007
L)
& 50,000
(1 o o o e e e
] 100,000 200,000
Flow=-hdin (cfs)

Figure 22. Release Rules for Navigation(4-5month) DO4-1 Rule

5. Prolonged low flow

The Prolonged Low Flow criteria, suspend maximum fall rates when flows have
been < 7,000 cfs for 30 days, and resume when flows > 10,000 cfs for 30 days.
The state variable ProlongedLowFlow shown in Figure23 described in Appendix
H. If flow conditions are met and the state variable equals 1, then Bl-Falling
Ramp Rate rule is used instead of RIOP-Falling Ramp Rate PA2.

Operation Set :Silver v: Description

Zone-Rules | Rel. Alloc. | | | | |

=-{ ¥ Ramp_Rate_D04-1_PRO -
S-mp |F (DO4-1)
=-{ } Hold_RR
5= IF (Hald_RR=1) - Value1 Value2
“[@ RIOP-Falling Ramp Rate PA2 ProlongedLowFlow = 1 Add Cond.
- = ELSE (Hold_RR=0)
[l Bl-Falling Ramp Rate Del. Cond.
S
[l BI-Falling Ramp Rate
== ELSE IF (zone 4 or 5 and not drough)
&-{ } FalingRampRate_RIOP 2 (copy) Mave Up
= = |F (Release LE 30000)
*[@ RIOP-Falling Ramp Rate PA2 hciie, Doy
B * ELSE (RIOP)
=-{ } FallingRampRate_RIOP 2 {copy)
E!» IF (Release LE 30000)
[l RIOP-Falling Ramp Rate PAZ2
#-{ } Sturgeon Spawning Logical Operator:
#-{ } Fish Spawning_Apalachicala River . :
2-{ ¥ Fish Spawning_JimWoodruff_Pool Value 1 Time Series ~ | |ProlongedLowFlow, Current Value Pick Value
W Zone |
- MinRel_HeadLimit
T!l[ ¥ Flow Tarnet

ELSE IF Conditional | projongedLowFlow Description

K|

Evaluate

I IIID[j

Operator (=

™ | T Value 2 | constant ~| 1

Figure 23. Conditional Block for Ramp Rate DO4-1 PRO Rule
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6. Water Supply

Water supply management for the recommended plan is the same as NOAction.
The PDT defined eight different water supply options shown in Figure 24. Based
on these options, fifteen different alternatives have been created in the model
which are shown in Table 12. More details are explained in section X of
Appendix K.
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Alternative Met Water Supply Consumption Upstream of Buford Dam (mgd) LA Fonsun’lptlon iGN
(Chattahoochee River Below Buford Dam)
Description Total Water Lanier Withdrawals (Gross) Total Withdrawals Upstream of Buford Dam | Total Returns Upstream of Buford Dam[1] upstream Net River River River Net
Supply Withdrawals |Withdrawals| Returns Withdrawals
Withdrawal E =z _ = E g E
Upstream of c _ § E = z = § 2 =
Buford and E= % . T = _g w _g _ _g g T ‘E = :g
Downstream 3 g = =5 s 2 E =5 a Sk 3 B E a
at Atlanta = 1A z 1oz w= Bz @ P 6 [ = @
A - NEPA No Action 4125 37 227
(135.5+277) 20 10 98 7.5 0 128 135.5 1 29% 38 97.5 277 (82 %) 50
B —MNo WS5A or ‘56 304.5 10 227
(27.5+277) 20 0 0 7.5 0 20 375 1 0 50% 11 16.5 277 (82 %) s0
C - Future Without 4755 22 10 335
W/Glades pumping (67.5+408) 20 o o 7.5 40 20 67.5 1 55% 50% 33 345 408 (82 %) 73
D-GA2013 7125 163 384
(304.5+408) 20 10 267 7.5 0 297 304.5 1 0] 55% 164 1405 408 (94 %) 24
E—GA 2013 w/Glades 7125 22 141 384
pumping (304.5+408) 20 10 227 7.5 40 257 304.5 1 55% 55% 164 140.5 408 (94 %) 24
F-GA 2013 Current Returns 7125 91 335
(304.5+408) 20 10 267 7.5 0 297 304.5 1 0 30.6% 92 2125 408 (82 %) 73
G- GA 2013 Max Treatment 7125 128 477
Facility Capacity (304.5+408) 20 10 267 7.5 0 287 304.5 1 0] 43% 129 175.5 408 (117 %) 69+
H- 20866 680.5 16 75 384
(272.5+408) 20 10 155 75 40 185 2325 1 40.4% 40.4% 92 140.5 408 (94 %) 24

Hegr purposes of this table, “returns” are defined as treated wastewater discharges by the entities that withdraw water for municipal and industrial use upstream of Buford Dam or from the Chattahoochee River at Atlanta. Because
these returns vary in relation to the amount of water supply withdrawals evaluated under the different alternatives, it is necessary to estimate and consider the varying amounts of returns along with withdrawals for each alternative.
#olumes in the columns titled WS5A and 'S6 Act reflect withdrawals that could be accommodated under the Water Supply Act or the 1956 Act . For the NEPA No Action (Water Supply Option A) numbers have been entered to reflect
withdrawals that are currently occurring; however, no WS5A or 'S6 Act agreements have been entered into.

**The Upper Chattahoochee withdrawal and returns above Buford are based on year 2007 actual water use.

***Refers to a net gain in river volume due to returns in excess of 100%

River returns were updated to 2012 as a result of new information provided by GA EPD.

Note that although the 257 option appears “intermediate” when compared to 297, alternatives D and E are identical in terms of total water supply use. That is not a problem, just an chservation.

Option E: This water supply option developed to reflect 40 mgd being provided by Glades (i.e., Glades is a partial supplier of H20)

We need to insert some return figures here, because otherwise it is not apparent why these alternatives wouldn't be reasonable. (1 believe they would exceed available storage, but assuming returns could be increased encugh they
would not, correct?)

Future without w/Glades pumping: Assumes no further action under WSA/"56 Act, but releases will be made to accommodate downstream water supply withdrawals.

GA 2013 —Max Treatment Facility Capacity (Water Supply Option G, 3 February 2014} will not undergo full impacts analysis because the volumes represented in this water supply option are “bracketed’ (i.e.,
are between) values in other water supply options that will undergo full analysis. 1t is reasonable to assume that impacts from GA 2013 - Max Treatment Facility Capacity (Water Supply Option G, 3 February

2014} will be reflected in analysis conducted for other options.
Ma Action Lanier returns are drawn from year 2012. Gwinnett County’s Wayne Hill treatment facility became action in 2010, resulting in increased return rates. Source of new volumes is GAEPD, provided in response to SAM request

for the most current data.
Mo Action Lanier withdrawals are drawn from year 2007 because 2007 was the year of greatest net water use in the ACF basin.

Figure 24. Water Supply Withdrawal Options
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Table 12. Combination of alternatives and water supply options

No. Alternative Name Alternative Water Supply Option
1 NOActionAx NO Action A
2 Altl OptBx Altl B
3 Altl OptCx Altl C
4 Alt2 OptBx Alt2 B
5 Alt3 OptBx Alt3 B
6 Alt4 OptBx Alt4 B
7 Alt5 OptBx Alt5 B
8 Alt6_OptBx Alt6 B
9 Alt7 OptAx Alt7 A
10 Alt7 OptBx Alt7 B
11 Alt7 OptCx Alt7 C
12 Alt7 OptDx Alt7 D
13 Alt7 OptEx Alt7 E
14 Alt7 OptFx Alt7 F
15 Alt7 OptHx Alt7 H

C. Study Alternatives/Operational Plans

The operation measures described above were investigated, revised, and combined to
achieve an improved operation of the system with respect to the following objectives .

e Define action zones on a scientific basis which eliminate disproportionate impact on
reservoirs and address current system needs.

e Reduce or eliminate the chances of prematurely returning to drought operations and
reducing flows downstream of Jim Woodruff Dam to less than 5,000 cfs.

e Reduce or eliminate the adverse effect of reservoir regulation on endangered
species.

e Improve system performance to achieve congressionally authorized project
purposes.

e Increase the reliability of navigation on the ACF System.

Table 13 presents the basin-wide water management alternatives developed to meet the
study objectives and ensure that authorized purposes would not be compromised.
Alternatives were developed by adding one operational measure at a time, determining
the operation for that measure that best satisfies the objectives, and then developing
another alternative by adding another measure. Intermediate alternatives built one upon
another ultimately established the recommended plan for water management in the ACF
Basin.
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Table 13. Summary of Alternative Management Measures

Alternatives
Measures NOAction* | Alt1 | Alt2 | Alt3 | Alt4 | Alt5 | Alt6 | Alt7
. Current X X
Action Zones Revised X | X | X | X | x | x
Hydropower Current X X X
Generation Revised X X X X X
Naviaation 4/5 Month X X X X X
9 Tri-Rivers X
Current X X X X X X
Basin Inflow Florida X
Georgia X
Drought .
Operation Compesie 4 4 | 4 | 4 4 | 4 | 3
Tri Storage Zone
rigger
Drought .
Operation Composite 1 101 ] 1 1 3 | 1
s ; Storage Zone
uspension
Peach Tree Current X X
Creek minimum | Seasonal Flow X X X X X
flow Monthly Flow X
Current X X X X X
Flow Target e X
at Georgia X
Chattahoochee eorg
FWS X
Drought X X X X X X X
Ramping Rate Prolonged X X X X
Suspension Low Flow
Pulse X
*NOAction alternative doesn’t include Glades and Bear Creek reservoirs. It is based on “2014_Base” network. These
reservoirs are included in the “2014” network which is used for all other alternatives.

The sections that follow further detail each alternative and describe the rationale for
which alternatives were carried forward for detailed impacts analysis.

1. NOAction Alternative

The NOAction alternative includes current operations and incorporates support
for water supply as mandated by the 2012 Federal Court ruling. This is
represented with a) an 800 cfs minimum flow target at Peach Tree Creek (Atlanta)
to support the water quality objective there and account for the water supply
withdrawals taken from the river and b) the lake withdraws are represented at the
inflow to Buford and reflect the 2007 withdrawal levels. This alternative uses the
action zones defined in the draft 1989 ACF WCM, current hydroelectric power
generation schedules, and current fish and wildlife conservation practices such as
spawning SOP, and the RIOP for releases from Jim Woodruff Lock and Dam.

63



ACF ResSim Modeling in Support of WCM Update and WSSA

2. Alternative 1

Alternative 1 is a copy of the NOAction alternative except that the two proposed
reservoirs, Glades and Bear Creek were added to the network.

3. Alternative 2

Alternative 2 was created as a copy of Alternative 1, but adds the management
measures of revised action zones, modified hydroelectric power generation
schedules, 4/5 month navigation, and seasonal minimum flow at Peach Tree
Creek.

4. Alternative 3

Alternative 3 started as a copy of Alternative 2 but replaced the 4/5 month
navigation with the Tri-Rivers navigation measure.

5. Alternative 4

Alternative 4 started as a copy of Alternative 2 but replaces the current Basin
Inflow computations with the Florida Basin Inflow computations and replaces the
current RIOP and ramping rates with the, Florida Flow Target and Florida
ramping rate measures.

6. Alternative 5

Alternative 5 started as a copy of Alternative 2 but replaces the current Basin
Inflow computations with the Georgia Basin Inflow computations and replaces
the current RIOP with the Georgia Flow Target. It also suspends the ramping rate
after pulse flows.

7. Alternative 6

Alternative 6 started as a copy of Alternative 2 but replaces the current RIOP with
the FWS Flow Target, replaces the seasonal Peach Tree Creek objectives with a
monthly -varying minimum, and resets the drought operation suspension zone
from zone 1 to zone 3.

8. Alternative 7

Alternative 7 started as a copy of Alternative 2 but changed the drought operation
trigger zone from zone 4 to zone 3.
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9. Recommended Alternative

Under the Proposed Action Alternative, the Corps would continue to operate
projects in the ACF Basin in a balanced manner to achieve all authorized project
purposes and would support water supply withdrawals in the river by operating to
meet the minimum water quality objective at Peach Tree Creek. Alternative 7 is
chosen as the recommended alternative.
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V. Results of Modeling

Each simulated alternative produces daily results including reservoir releases (both total and per
outlet), storage, and streamflow at all locations throughout the model. To assist with the analysis
of so many results, scripted plot templates and report generation templates were created to
provide on-demand illustrations of the state of various reservoir systems operations. Figure 25
shows the list of custom scripts used for plotting and building reports.

? Simulation Scripts

Scripk

’ 01_Base_CompStorage ]

’ 02_ACF_Storage_Balance ]

[ 03_ACF_Star-Outflaw |

| Make-and-Zip_Econ-Reports |

’ Make-and-Zip_Env-0ps-Repors ]

Figure 25. Simulation Scripts for Generating Plots and Reports

The “Base Composite Storage” plot (Figure 26) includes curves of the computed daily storages
for Buford, West Point, and Walter F. George along with curves indicating the Drought state and
system zone.

The “Storage Balance” plot (Figure 27) shows a relative percentage comparison of how the
conservation storage balances for the three projects (Buford, West Point, and Walter. F. George)
are working as a tandem system for Jim Woodruff (so minimum releases can be made from Jim
Woodruff for a variety of purposes).
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The “Storage Outflow” plot (Figure 28) shows zones and computed storages for the system

reservoirs, as well as the outflow from the system (releases from Jim Woodruff).
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Buford (Lake Sidney Lanier)

l. Overview

Lake Sidney Lanier is formed by Buford Dam, which is located about 48 miles northeast of
Atlanta on the Chattahoochee River. The Mobile District of the Corps of Engineers operates the
project for multipurpose uses such as flood damage reduction, hydroelectric power generation,
and navigation. In operating for these purposes, the project regulates downstream flows,
providing incidental benefits such as water supply for the city of Atlanta and water quality flows
for the maintenance of the 750- cfs minimum in-stream flow at Peachtree Creek. Buford Dam
releases are further regulated by the downstream project Morgan Falls operated by Georgia
Power Company.

Figure A.01 shows the location of Buford Dam and its pool (Lake Sidney Lanier) as it is
represented in the HEC-ResSim model, and Figure A.02 shows a photo of Buford Dam.
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Figure A.01 HEC-ResSim Map Display Showing Location of Buford
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Figure A.02 Photo of Buford Dam
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II.  Physical Characteristics

The project consists of a rolled-earth dam 1,630 feet long with crest at elevation 1,106 ft
National Geodetic Vertical Datum of 1929 (NGVD), which is about 192 ft above streambed
elevation; three earthen saddle dikes with a total length of 5,406 ft; a chute spillway with crest at
elevation 1,085 ft; a powerhouse in a deep cut, with steel penstocks in tunnels and a concrete
intake structure at the upstream end of the tunnels; and a flood-control sluice tunnel paralleling
the power tunnels.

Lake Lanier has a storage capacity (at the top of conservation pool - elevation 1,070 ft) of
1,917,000 ac- ft. Of that, 1,049,400 ac- ft is conservation storage and 867,600 ac- ft is inactive
storage. The minimum conservation pool elevation is 1,035 ft, and the maximum conservation
pool elevations are 1,071 ft in the summer and 1,070 ft in the winter. In addition, 637,000 ac- ft
is reserved for flood storage between elevations of 1,085 and 1,070 ft. Lake Lanier has a surface
area of 38,542 acres at an elevation of 1,071 ft. The power installations consist of one 7-
megawatt (MW) generating unit and two units of 60 MW each, for a total of 127 MW. The
penstock capacity is 12,000 cfs. The project is typically operated for peaking power on the
weekday, with Saturday and Sunday off. The number of hours of generation per day depends on
the available storage, conditions in the basin, and electrical demand. The 7-MW unit runs
continuously (at 600 cfs) to help meet downstream minimum flow requirements.

Buford’s headwater location at the upstream end of the ACF watershed makes its storage very
useful during dry times. On the other hand, the relatively small upstream drainage area and the
magnitude of annual precipitation in that area make the project difficult to refill.

The physical characteristics of the reservoir are separated between the Pool and the Dam in the
HEC-ResSim model. The elevation-storage-area defines the pool as shown in Figure A.03. The
dam consists of four types of outlets: (1) an uncontrolled spillway, (2) a flood control sluice, (3)
a small unit, and (4) a power plant. Each of these outlets is defined in the model as shown in
Figure A.04, and the Dam reflects the composite release capacity of all of the outlets.
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Resenvoir Buford ~ | Description || ake Sidney Lanier L) (][] s ot12|m]m]

Physical | Operations | Observed Data

A. Bufard Buford-Pool

ER P ool

- 12 Evaporation @ Linear Interpolation ) Conic Interpolation  Initial Conic Depth (f)

Elevation Storage Area
(ft) (ac-t) (acre)
1056.00) 1431800.00 31461.00 » 11004
& Emergency Spillway 1057.00] 1463800.00]  31901.00 :
1058.00) 1495800.00 32343.00 — 1,050
1059.00) 1528200.00 32789.00 S 10004
1060.00) 1561200.00 33238.00 é '
1061.00] 1594700.00 33690.00 8507
1062.00| 1628700.00 34147.00 900 11
1063.00) 1663000.00 34610.00 i} 2,000,000 4,000,000
1064.00]  1698000.00|  35079.00 Stor (ac-1t)
1065.000 1733100.00 35555.00|
1066.00) 1769100.00 36036.00 1,100
1067.00) 1805200.00 36522.00 e
1068.00) 1842200.00 37015.00|(= = '
1069.00) 1879200.00 37515.00 1,000
1070.00) 1917000.00 38024.00 i as0
1071.00) 1955200.00 3854200
1072.00) 1994200.00 38078.00 300 T T T T
1073.00] 2033600.00 39638.00 b S E
1074.00) 2073600.00 40226.00 Ares (acre)
1075.00) 2114000.00 40833.00 h
1076.00) 2155000.00 41458.00
1077.00) 2196900.00 42086.00| -
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