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Annex C Project Assurances

PROJECT-SPECIFIC ASSURANCES
AND SAVINGS CLAUSE REQUIREMENTS

Preface

This is a report containing evaluations of the Site 1 Impoundment project selected plan’s
compliance with the project-specific assurances and Savings Clause requirements as set forth in
Federal and State law and applicable regulations. This document includes identification of water
for the natural system and the identification of water made available for other water-related
needs of the south Florida region from the project. It also analyzes the project’s effects on
existing legal sources of water and effects on the level of service for flood protection as required
by WRDA 2000, and addresses related state assurances requirements. These evaluations were
completed after the selected plan was identified and justified in accordance with the procedures
for plan formulation, evaluation, and justification contained in the CERP Programmatic
Regulations (33 CFR 385) and in the April 2005 draft Programmatic Guidance Memorandum 2
(“Plan Formulation and Evaluation”) promulgated in accordance with the CERP Programmatic
Regulations.

The hydrologic modeling, analytical procedures, and calculations performed for these
evaluations were based on the information contained and the procedures developed for the draft
programmatic guidance memoranda 3 (“Savings Clause Requirements”) and 4 (“ldentifying
Water Needed to Achieve the Benefits of the Plan”). Because the guidance memoranda have not
been finalized, all of the data and information contained in this draft report is considered to be
preliminary and is subject to change as a result of further evaluations that may be performed to
maintain consistency with the approved final programmatic guidance memoranda.

In addition, according to the CERP Programmatic Regulations and draft programmatic guidance
memorandum 4, there are three additional opportunities to update these evaluations to reflect
changes that may occur: 1) during detailed design prior to execution of a Project Cooperation
Agreement; 2) after construction and operational testing and verification; and, 3) after additional
CERP projects are implemented that alter the quantity of water made available by the Site 1
Impoundment for the protection of fish and wildlife. The results of the updated evaluations will
be included in a periodic update of the estimate of the total quantity of water that is expected to
be generated by the CERP required by 385.35(b) of the CERP Programmatic Regulations.

Summary of Results

Water Made Available for the Natural System

The Site 1 Impoundment project will provide additional water for the natural system in northern
and central Loxahatchee National Wildlife Refuge (LNWR) and Everglades National Park which
will be reserved or allocated for the natural system under State of Florida law in accordance with
the requirements of Section 601(h)(4) of the Water Resources Development Act of 2000. Details
of these results can be found in Annex C, Sections VI.B.
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Water Made Available for Other Water-Related Needs

The Site 1 Impoundment project involves storage of Hillsboro Canal basin runoff that would be
discharged to tide without the project, and releasing the stored water to meet water supply and
resource protection needs in the Hillsboro Canal basin. This reduces the demand on the LNWR
as a source of supply to meet those needs, and creates an additional source resulting in an overall
net increase in the volume of water available to perform these functions. Details of these results
can be found in Annex C, Section VI.C.

Effects on Existing Legal Sources of Water

Under normal conditions, implementation of the Site 1 Impoundment project will result in a
transfer of a portion of the existing legal source or water for municipal and agricultural water
supply in the Hillsboro Canal basin from canal deliveries via the C&SF Project to water stored in
and delivered out of the Site 1 Impoundment. Preliminary evaluations also indicate that the
water delivered from the impoundment will be of comparable (or better) water quality than that
delivered via the Hillsboro Canal from Lake Okeechobee for water supply purposes. However, it
should also be noted that project operations will not preclude operations of the regional water
management system to make deliveries from existing sources during drought conditions or if the
impoundment were to become inoperable. Furthermore, the transfer of a portion of the existing
legal source of water to the Hillsboro Canal basin that will occur as a result of the Site 1
Impoundment project will not be enabled until the operational testing and verification phase of
the project is completed and it has been verified that the project will operate as designed and
consistent with the Assurances and Savings Clause evaluations.

Implementation of the Site 1 Impoundment project will not result in a significant change in the
quantity of water available to fish and wildlife from existing legal sources of water in the project
area. It is noted that the overall increase in the quantity of water retained in the natural system
will transfer a portion of the water budget for LNWR from canal deliveries via the C&SF Project
to local rainfall retained in LNWR, but this hydrologic change (transferring a portion of the
existing legal source for maintaining desirable water levels from canal deliveries to local rainfall
and water stored in the surficial aquifer) is the purpose of the project. The new source will be of
comparable quantity and better water quality. Furthermore, the transfer of a portion of the
existing legal sources of water for the LNWR does not preclude operations of the regional water
management system to make supplemental deliveries to the LNWR during drought conditions to
compensate for water supply releases from the LNWR to the Lower East Coast. Details of these
results can be found in Annex C, Section VI.D.

Effects on Existing Level of Service for Flood Protection

Potential effects of the storage reservoir on water levels on adjacent lands were evaluated. In
response to these evaluations, the project includes a seepage management system consisting of a
seepage canal and pump to ensure that adjacent lands are not adversely affected. Details of this
evaluation and flood protection features can be found in Annex C, Section VI.E.
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I. SUMMARY OF PROJECT-SPECIFIC ASSURANCES AND SAVINGS CLAUSE
REQUIREMENTS

As a result of laws passed by both the Federal government and the State of Florida,
Comprehensive Everglades Restoration Plan (CERP) Project Implementation Reports (PIRs) are
required to ensure the interests of the stakeholders, including the Federal government and the
State of Florida, are adequately addressed by the project being recommended for approval and
implementation. The following sections summarize those legislative requirements related to
project assurances and the Savings Clause and the evaluations performed to address those
requirements.

ILA. WATER RESOURCES DEVELOPMENT ACT (WRDA 2000)

Congress enacted the Water Resources Development Act of 2000, Title VI, Comprehensive
Everglades Restoration (WRDA 2000) approving the CERP "as a framework for modifications
and operational changes to the Central and Southern Florida (C&SF) Project that are needed to
restore, preserve, and protect the South Florida ecosystem while providing for other water-
related needs of the region, including water supply and flood protection.” Section 601(h) of
WRDA 2000, entitled “Assurance of Project Benefits” establishes programmatic and project
specific assurances to be addressed as part of CERP implementation.

Section 601 (h)(1) of WRDA 2000 provides:

“IN GENERAL - The overarching objective of the Plan is the restoration, preservation,
and protection of the South Florida Ecosystem while providing for other water-related
needs of the region, including water supply and flood protection. The Plan shall be
implemented to ensure the protection of water quality in, the reduction of the loss of fresh
water from, the improvement of the environment of the South Florida Ecosystem and to
achieve and maintain the benefits to the natural system and human environment
described in the Plan, and required pursuant to this section, for as long as the project is
authorized.”

I.LA.1. Project-Specific Assurances

Section 601(h)(4)(A) of WRDA 2000, entitled “Project-Specific Assurances”, contains the
following requirements for project implementation reports:
“(A) PROJECT IMPLEMENTATION REPORTS. —
(i) IN GENERAL. — The Secretary (of the Army) and the non-Federal sponsor shall
develop project implementation reports in accordance with Section 10.3.1 of the Plan.
(i) COORDINATION. - In developing a project implementation report, the Secretary
and the non-Federal sponsor shall coordinate with appropriate Federal, State, tribal,
and local governments.
(iii) REQUIREMENTS. — A project implementation report shall —
() be consistent with the Plan and the programmatic regulations promulgated
under paragraph (3);
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(1) describe how each of the requirements stated in paragraph (3)(B)[sic] is
satisfied

(111) comply with the National Environmental Policy Act of 1969 (42 U.S.C. 4321
et seq.);

(1V) identify the appropriate quantity, timing, and distribution of water dedicated
and managed for the natural system;

(V) identify the amount of water to be reserved or allocated for the natural system
necessary to implement under State law, subclauses (1V) and (V1);

(V1) comply with applicable water quality standards and applicable water quality
permitting requirements under subsection (b)(2)(A)(ii);

(V) be based on the best available science; and

(VI include an analysis concerning the cost-effectiveness and engineering
feasibility of the project.

Section Il of this document contains a description of the basic principles and methodologies for
identifying beneficial water for the natural system, which is water required for the protection of
fish and wildlife. Section 111 of this document contains a description of the basic principles and
methodologies for identifying water made available by the project for other water-related needs
of the region. These basic principles and methodologies used to identify water were based on the
procedures and guidance contained in draft Programmatic Regulations Guidance Memorandum 4
(“Identifying Water Needed to Achieve the Benefits of the Plan”), available at the time this PIR
was being developed. Section VI of this document summarizes the results of these analyses,
including identifying the amount of water made available by the project for the natural system to
be reserved or allocated by the State of Florida and the amount of water made available for other
water-related needs.

I.LA.2. Savings Clause

Section 601(h)(5) of WRDA 2000, entitled “Savings Clause”, requires an analysis of each
project’s effects on legal sources of water that were in existence on the date of enactment of
WRDA 2000 (i.e., December 2000) and effects on levels of service of flood protection in
existence on the date of enactment of WRDA 2000. Section 601(h)(5) of WRDA 2000 states:

(A) NO ELIMINATION OR TRANSFER. — Until a new source of water supply of
comparable guantity and quality as that available on the date of enactment of this Act is
available to replace the water to be lost as a result of implementation of the Plan, the
Secretary and the non-Federal sponsor shall not eliminate or transfer existing legal
sources of water, including those for —

(1) an agricultural or urban water supply;

(ii) allocation or entitlement to the Seminole Indian Tribe of Florida under

section 7 of the Seminole Indian Land Claims Settlement Act of 1987 (25 U.S.C.

1772e);

(iii) the Miccosukee Tribe of Indians of Florida;

(iv) water supply for Everglades National Park; or

(v) water supply for fish and wildlife.
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(B) MAINTENANCE OF FLOOD PROTECTION. — Implementation of the Plan shall not
reduce levels of service for flood protection that are —

(i) in existence on the date of enactment of this Act; and

(ii) in accordance with applicable law.

(C) NO EFFECT ON TRIBAL COMPACT. — Nothing in this section amends, alters,
prevents, or otherwise abrogates rights of the Seminole Indian Tribe of Florida under the
compact among the Seminole Tribe of Florida, the State, and the South Florida Water
Management District, defining the scope and use of water rights of the Seminole Tribe of
Florida, as codified in section 7 of the Seminole Indian Land Claims Act of 1987 (25
U.S.C. 1772e¢).

Section 1V of this document contains a description of the basic principles and methodologies for
identifying project effects on legal sources of water on the user categories listed in WRDA 2000.
Section V of this document contains a description of the basic principles and methodologies for
identifying project effects on levels of service of flood protection. These basic principles and
methodologies used to identify water were based on the procedures and guidance contained in
draft Programmatic Regulations Guidance Memorandum 3 (“Savings Clause Requirements”), at
the time this PIR was being developed. Section VI of this document summarizes the results of
these analyses.

|1.B. PROGRAMMATIC REGULATIONS (33 CFR PART 385)
1.B.1. Pre-CERP Baseline

Subpart E of the Programmatic Regulations for the CERP, entitled “Ensuring Protection of the
Natural System and Water Availability Consistent with the Goals and Purposes of the Plan”
contains requirements addressing the pre-CERP baseline water availability, elimination or
transfer of existing legal sources of water, flood protection, interim goals, evaluation of progress
toward other water related needs, the development of several programmatic guidance
memoranda, and periodic reporting to Congress.

Section 385.35(a) of the Programmatic Regulations provides that a pre-CERP baseline be
developed to aid the U.S. Army Corps of Engineers (Corps) and the South Florida Water
Management District (SFWMD) when implementing the Savings Clause to determine if existing
legal sources of water will be eliminated or transferred. The Programmatic Regulations also
provide that each PIR consider the operational conditions developed in the pre-CERP baseline to
demonstrate that the levels of service of flood protection, in existence on the date of enactment
of WRDA 2000 and in accordance with applicable law, will not be reduced by implementation of
the project.

The pre-CERP baseline water availability for agricultural and municipal supplies, allocations or
entitlement to the Seminole Indian Tribe, the Miccosukee Indian Tribe, water supply for
Everglades National Park (ENP), and water supply for fish and wildlife is to be identified by the
Corps and the SFWMD in consultation with several other Federal, State, Tribal, and local
agencies. The pre-CERP baseline water availability is to be identified to evaluate whether

Final Site 1 Impoundment PIR and EA April 2006
Annex C-5



Annex C Project Assurances

elimination or transfer of existing legal sources for the above listed categories will occur as a
result of CERP project implementation. Each PIR is required to take into account the estimated
total quantity of water necessary for the restoration of those areas of the natural system that are
the focus of the project.

Since the pre-CERP Baseline was not formally established at the time of PIR development, the
Savings Clause analysis for the Site 1 Impoundment PIR is based on South Florida Water
Management Model (SFWMM) simulations representative of 2000 conditions (i.e., 2000 land
use and 2000 actual water supply withdrawals).

1.B.2. ldentification of Water for the Natural System

Section 385.35(b) of the Programmatic Regulations requires that each PIR identify the quantity,
timing, and distribution of water to be dedicated and managed for the natural system necessary to
meet the restoration goals of the CERP. This evaluation considers the availability of the Pre-
CERP Baseline water and previously reserved water, and whether improvements in water quality
are necessary. The existing conditions model simulation does not include any previously
reserved water, since there have been no water reservations yet completed within the geographic
boundary of the SFWMD.

1.B.3. ldentification of Water for Other Water-Related Needs

Section 385.35 of the Programmatic Regulations requires that procedures be developed for
identifying water generated by the Plan for use in the human environment and that the quantity,
timing, and distribution of water for other water-related needs be identified in PIRs.

1.B.4. Elimination or Transfer of Existing Legal Sources

Section 385.36 of the Programmatic Regulations requires that PIRs address whether existing
legal sources of water are to be eliminated or transferred as a result of project implementation. If
a project is expected to result in an elimination or transfer of an existing legal source of water, an
implementation plan ensuring that a new source of comparable quantity and quality is available
to replace the source that is being transferred as a result of the project is included in the PIR.

1.B.5. Flood Protection

Section 385.27 of the Programmatic Regulations requires that PIRs include an analysis of the
project’s impacts on levels of service of flood protection that were in existence on the date of
enactment of WRDA 2000 and in accordance with applicable law. These conditions will be
included in the Pre-CERP Baseline (see section 1.B.1.). Since the Pre-CERP Baseline was not
formally established at the time of PIR development for this project, the analysis of project
impacts on levels of service for flood protection is based on SFWMM simulations assumed to
representative of 2000 conditions (i.e., 2000 land use, withdrawals for public water supply, and
water management practices).
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1.B.6. Operating Manual

Section 385.28(a)(6)(vi) of the Programmatic Regulations requires that the project operating
manual be consistent with the reservation or allocation of water for the natural system as
described in the PIR, and reflect the operational criteria used in the identification of the
appropriate quantity, timing and distribution of water dedicated and managed for the natural
system. The Draft Project Operating Manual for this PIR was developed based on the operations
included in the hydrologic modeling used to formulate, evaluate, and select the recommended
plan. In the development of the Draft Project Operating Manual, the project delivery team
worked with hydrologic modelers and water managers to develop operating criteria that reflected
the intent of the operations simulated in the hydrologic model, which includes operations
associated with the allocation of water for the natural system. The drought contingency plan
included in the Draft Project Operating Manual for the Site 1 Impoundment will guide operations
during drought conditions and recognizes the water shortage plan administered by the SFWMD
under state law. The Draft Project Operating Manual is included in Annex D of this PIR.

I.C. STATE OF FLORIDA STATUTORY REQUIREMENTS

1.C.1. Review and Approval of Project Implementation Reports

Section 373.026, F.S., describes the powers and duties of the Florida Department of
Environmental Protection (FDEP) with respect to implementation of the CERP in accordance
with Chapter 373, Florida Statutes. Sub-section (8)(b) of this statute addresses the FDEP’s role in
reviewing and approving CERP projects:

373.026(8)(b) — “To ensure to the greatest extent possible that project components will
go forward as planned, the department shall collaborate with the (South Florida Water
Management) district in the restudy. Before any project component is submitted to
Congress for authorization or receives an additional appropriation of state funds, the
department must approve, or approve with amendments, each project component within
60 days following formal submittal of the project component to the department.
Department approval shall be based upon a determination of the district’s compliance
with s. 373.1501(5). Once a project component is approved, all requests for an additional
appropriation of state funds needed to implement the project component shall be
submitted to the department and such requests shall be included in the department’s
annual request to the Governor.”

The PIR is to contain adequate documentation addressing the criteria contained in Section
373.1501 sufficient for FDEP approval. Prior to executing a Project Cooperation Agreement
with the Corps, Section 373.470, Florida Statutes, requires that a PIR containing sufficient
information to receive FDEP approval under Section 373.026(8)(b), Florida Statutes, must first
be completed. In order to receive approval of the project component by the FDEP, and using
information in the PIR, the SFWMD must demonstrate compliance with the criteria set forth in
Section 373.1501(5), Florida Statutes.
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I.C.1.a. Criteria for Approval (Section 373.1501[5], F.S.)

Section 373.1501(5), F.S., contains five criteria (a-e) to be addressed in CERP project
documentation provided for FDEP review and approval:

373.1501 (5): in its role as local sponsor for the project, the district shall comply with its
responsibilities under this chapter and implement project components through
appropriate provisions of this chapter. In the development of project components, the
district shall:

(a) Analyze and evaluate all needs to be met in a comprehensive manner and consider all
applicable water resource issues, including water supply, water quality, flood protection,
threatened and endangered species, and other natural system and habitat needs;

(b) Determine with reasonable certainty that all project components are feasible based
upon standard engineering practices and technologies and are the most efficient and
cost-effective of feasible alternatives or combinations of alternatives, consistent with
restudy purposes, implementation of project components, and operation of the project.

(c) Determine with reasonable certainty that all project components are consistent with
applicable law and regulations, and can be permitted and operated a proposed. For
purposes of such determination:

1. The district shall convene a pre-application conference with all state and federal
agencies with applicable regulatory jurisdiction;

2. State agencies with applicable regulatory jurisdiction shall participate in the pre-
application conference and provide information necessary for the district’s
determination; and

3. The district shall request that federal agencies with applicable regulatory jurisdiction
participate in the pre-application conference and provide information necessary for the
district’s determination;

(d) Consistent with this chapter, the purposes of the restudy provided in the Water
Resources Development Act of 1996, and other applicable federal law, provide
reasonable assurances that the quantity of water available to existing legal users shall
not be diminished by implementation of project components so as to adversely impact
existing legal users, that existing levels of service of flood protection will not be
diminished outside the geographic area of the project component, and that water
management practices will continue to adapt to meet the needs of the restored natural
environment.

(e) Ensure that implementation of project components is coordinated with existing
utilities and public infrastructure and that impacts to and relocation of existing utility or
public infrastructure are minimized.

The State Compliance Report also contained in Annex C of this report addresses the above-listed
criteria associated with implementation of the recommended plan.
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I1.C.2. Water Reservations (Section 373.223[4], F.S.)

Part Il of Chapter 373, F.S. contains the laws of the State of Florida governing permitting of
consumptive uses of water in Florida. Section 373.223(4), F.S., provides that:

“(4) The Governing Board or the department, by regulation, may reserve from use by
permit applicants, water in such locations and quantities, and for such seasons of the
year, as in its judgment may be required for the protection of fish and wildlife or the
public health and safety. Such reservations shall be subject to periodic review and
revision in the light of changed conditions. However, all presently existing legal uses of
water shall be protected so long as such use is not contrary to the public interest.”

This statute provides the legal framework for water that may be reserved from use for the
protection of fish and wildlife or for the protection of public health and safety. When water is
reserved under this statute, it is not available to be allocated for use under a consumptive use
permit and is protected for the natural system. The statute also requires existing legal uses of
water be protected so long as such existing use is not contrary to the public interest.
Additionally, the statute directs that reservations shall be reviewed periodically to assess changed
conditions and revised as necessary. Reservation of water is by administrative rule. The
SFWMD anticipates that both CERP and non-CERP related reservations will be adopted for
Everglades protection.

I.D. STATE AND FEDERAL ASSURANCES

The State of Florida will protect the water for the natural system in South Florida by taking the
following actions: 1) the State will use its water reservation authority to reserve the beneficial
water made available for the natural system from each project as required by WRDA 2000; and
2) the State will protect the existing water that the PIR identifies is available and beneficial to the
natural system, using resource protection authority under Florida law.

The following language sets forth these commitments:

“The overarching objective of the Plan is the restoration, preservation, and
protection of the South Florida ecosystem while providing for other water-related
needs of the region, including water supply and flood protection. The Federal
Government and the non-Federal sponsor are committed to the protection of the
appropriate quantity, quality, timing, and distribution of water to ensure the
restoration, preservation, and protection of the natural system as defined in
WRDA 2000, for so long as the project remains authorized. This quantity,
quality, timing, and distribution of water shall meet applicable water quality
standards and be consistent with the natural system restoration goals and
purposes of CERP, as the Plan is defined in the programmatic regulations. The
non-Federal sponsor will protect the water for the natural system by taking the
following actions to achieve the overarching natural system objectives of the
Plan:
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1. Ensure, through appropriate and legally enforceable means under Federal
law, that the gquantity, quality, timing, and distribution of existing water that
the Federal Government and the non-Federal sponsor have determined in this
Project Implementation Report is available and beneficial to the natural
system, will be available at the time the Project Cooperation Agreement for
the project is executed and will remain available for so long as the Project
remains authorized.

2a. Prior to the execution of the Project Cooperation Agreement, reserve for the
natural system the beneficial water that the Federal Government and the non-
Federal sponsor have determined in this Project Implementation Report will
be made available by the project.

2b. After the Project Cooperation Agreement is signed and the project becomes
operational, make such revisions under Florida law to this reservation of
water that the non-Federal determines, as a result of changed circumstances
or new information, is beneficial for the natural system.

3. For so long as the Project remains authorized, notify and consult with the
Secretary of the Army should any revision in the reservation of water or other
legally enforceable means of protecting water be proposed by the non-Federal
sponsor, so that the Federal Government can assure itself that the changed
reservation or legally enforceable means of protecting water conform with the
non-Federal sponsor’s commitments under paragraphs 1 and 2. Any change
to a reservation of water made available by the project shall require an
amendment to the ‘Project Cooperation Agreement.”
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1. PRINCIPLES AND METHODS FOR IDENTIFYING WATER FOR THE
NATURAL SYSTEM

I1LA. CONCEPT OF BENEFICIAL WATER FOR THE NATURAL SYSTEM

Identification of water for the natural system is based on the concept of “beneficial water”.
Beneficial water for the natural system is the water required for the protection of fish and
wildlife within natural systems, including water that contributes to meeting hydrologic, water
quality, and ecologic targets for restoration of natural systems. Not all water in natural areas is
beneficial for the protection of fish and wildlife; therefore, the hydrologic, water quality, and
ecologic targets for the natural system will be utilized to identify water that is beneficial in
contrast to water which may be harmful or otherwise not contributing to the natural system
targets. Under Florida law, only water required for the protection of fish and wildlife, or that is
required for public health and safety, may be reserved.

I1.A.1. Existing Beneficial Water and Beneficial Water Made Available by the Project

The identification of water for the natural system involves identifying: a) the total amount of
water in the natural system; b) existing beneficial water in the natural system, which is water at
the time of PIR development that is available and beneficial to the natural system, and c)
additional beneficial water for the natural system made available by the project being evaluated.
The sum of the existing beneficial water and the additional beneficial water made available by
the project is the total water that is expected to be available for the natural system.

The existing water is composed of existing water in the C&SF Project system beneficial water
currently available to meet natural system targets and required for the protection of fish and
wildlife, and water currently available for other water related needs. The State will protect the
existing beneficial water using its water resource protection or allocation authorities. For
modeling and evaluation purposes, The “Existing Conditions PIR Baseline” represents this
condition. For this project, the Existing Conditions PIR Baseline assumes 2000 land use and
2003 permitted water supply demands.

Water made available by the project includes both beneficial water for the natural system and
water for other-water related needs. For purposes of quantifying water made available for the
natural system, this quantification includes any changes the project makes in the quantity, timing,
or distribution of water from the Existing Conditions PIR Baseline that is beneficial. This is the
water that will be reserved or allocated by the State pursuant to Section 601(h)(4)(A)(iii)(V) of
WRDA 2000.

The identification of the quantity of water made available by a project that is beneficial for the
natural system and the identification of the quantity of water made available by a project for
other water-related needs follows similar procedures and is based on the same baseline
conditions.
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11.B. IDENTIFYING SYSTEM WIDE AND PROJECT- LEVEL EFFECTS

The spatial extent of system-wide and project-level effects must be identified to quantify water
made available by the project and to perform the Savings Clause evaluations. One of the
underlying principles of the CERP is to capture and store excess flows and discharges to tide to
restore some of the historic regional water storage function that has been lost through the
implementation of drainage and flood control infrastructure and development in the region. Since
the projects that comprise CERP are designed to work together to achieve the system-wide (i.e.,
pertaining to the C&SF Project or the South Florida ecosystem, as a whole) goals and purposes
of CERP, in most cases, the quantification of benefits should be done on a system-wide basis in
addition to a project-level basis. It is important that the identification of project benefits be
made for the entire system, and not just for the project itself, or the immediate area where it is
located. Additionally, for some projects, such as the seepage management projects, the amount
of water made available by the project may not be readily determined unless a system-wide
analysis is performed.

In general terms, CERP projects may result in changes of water availability for the natural
system and other water related needs in two general ways:

e System-wide effects — Hydrologic effects that occur outside the watershed or basin in
which the project located through storage, management, treatment, and delivery of water
via the regional water management system.

e Project-level effects - Hydrologic effects that occur within the watershed or basin in
which the project is located (e.g., natural areas, wetlands, salinity control) or within the
features of the project components (e.g., reservoirs, storm water treatment areas, wellfield
recharge distribution canal).

11.B.1. System-Wide Effects

For those projects expected to result in system-wide effects on the natural system in south
Florida, a regional-scale hydrologic simulation model is utilized to evaluate those effects.
Although relatively small in terms of its contribution to the regional water budget, the Site 1
Impoundment Project is expected to have system-wide effects. To evaluate those effects, the
SFWMM was used in conjunction with a sub-regional Modflow-based groundwater model to
identify the quantity, timing, and distribution of the existing beneficial water and the beneficial
water made available by the recommended plan in the Water Conservation Areas (WCAS) and
ENP. Based on the natural system restoration targets for these areas, the project’s effects on the
quantity of beneficial water were determined by comparing a model simulation representative of
2003 conditions (i.e., 2000 land use, 2003 permitted water supply demands) and the Site 1
Impoundment recommended plan features and operations to a model simulation of 2003
conditions (“Existing Conditions PIR Baseline”). To determine the range of quantities of water
made available for the natural system (and other water related needs of the region) the “Existing
Conditions PIR Baseline” (not including the project under consideration, per the procedures
outlined in draft Guidance Memorandum 4), is compared to that same baseline condition
including project features and operations. For landuse, the Existing Conditions baseline was best
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represented by 2000 landuse, as there is no significant difference between 2000 and 2003. For
permitted water supply demands, 2003 conditions were utilized. Table C-1 summarizes the
natural system restoration targets currently used to evaluate beneficial water.

TABLE C-1: BENEFICIAL WATERTARGETS

Restoration Areas Target
WCA 1 FF)Qrei) \s/;:;ézdbl;lal_u'ilrs\ll FSaystem Model target
WCA 2A Natural System Model
WCA 2B Natural System Model
WCA 3A Natural System Model
WCA 3B Natural System Model

Natural System Model and appropriate

ENP non Natural System Model targets

I1.B.1.a. Hydrologic Targets for LNWR and ENP

For the Arthur R. Marshall Loxahatchee National Wildlife Refuge (LNWR), or WCA 1, several
factors were considered in developing targets based on the beneficial depth hydrograph used to
quantify water made available by the Site 1 Impoundment project.  First, the U.S. Fish and
Wildlife Service (USFWS) has recommended against using simulated water depths from the
Natural System Model (NSM) 4.6.2 as a target for the LNWR, because NSM-simulated
conditions for this area are generally drier than those considered to be beneficial for fish and
wildlife. Second, the topography of the LNWR, and the presence of the perimeter canal, limit
the ability of the water management system to achieve ideal depths throughout the LNWR;
therefore, simulated water depths in the SFWMM are deeper or shallower than would be “ideal”
over significant portions of the LNWR. Third, water quality of the source water could constrain
allowable inflows to WCA 1.

Based on these considerations, the strategy for developing a beneficial depth hydrograph for the
LNWR was to use NSM 4.6.2 output from the central (least impacted) area of the LNWR, with
the NSM time series rescaled to match a set of key hydrological parameters that identify
beneficial conditions for fish and wildlife. Drawn from both the scientific literature on
hydrology and ecology of the Everglades and field experience, LNWR staff identified seven
criteria to estimate beneficial hydrologic conditions:

1. Annual hydroperiods ranging from 9 to 12 months with an average annual hydroperiod of
11 months;

2. Dry-downs below ground surface no more often than once every 3 to 5 years (7 to 12
events in the 36 year period of simulation);

3. Extreme dry-downs in excess of 1.0 feet below ground surface no more often than once
every 10 to 13 years (no more than 3 events during the period of simulation);
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4. Maintenance of water depths below 3.0 feet, with events in which depths exceed 3.0 feet
no more often than once every 10 to 13 years (no more than 3 events during the period of
simulation);

5. Minimize the number of events in which water levels exceed 2.0 feet in depth for more
than 60 days, with no more than 3 events during the period of simulation;

6. Maintenance of natural seasonality of dry-downs with highest water occurring in
October/November and lowest water occurring in April/May/June; and

7. Maintenance of natural fluctuations in water levels, with minor fluctuations within a
season that result from rainfall and evapotranspiration.

These criteria are expected to be reviewed and potentially revised in response to new scientific
information that will be developed as part of ongoing work to refine the hydrologic performance
measures for the Greater Everglades.

Output from NSM 4.6.2 corresponding to the 1-7 gauge, SFWMM cell Row 48, Column 31, was
examined and modified to meet the above parameters. NSM 4.6.2 predicts dry-downs to ground
surface elevation 17 times in the 36-year simulation (approximately every other year), and this is
considered to be drier than desirable for fish and wildlife in the LNWR. The addition of 0.15
feet to the daily values reduced the number of marsh dry-down events from 17 events to 9 or 10
events during the 36-year simulation, but it did not increase the number of years in which high
water criteria are exceeded. The re-scaled hydrograph yields an average annual hydroperiod of
approximately 11.2 months, with an annual range of 9 to 12 months. Therefore, the re-scaled
hydrograph meets the key parameters identified for fish and wildlife protection, while retaining
the NSM-like pattern of seasonal and inter-annual depth variation.

For purposes of quantifying beneficial water for the Site 1 Impoundment PIR, the re-scaled NSM
time series described above was used as the beneficial depth hydrograph for each model cell in
the LNWR (WCA 1).

For ENP, depth-based hydrologic targets were not used for all indicator regions established.
Instead, depth-based targets for Indicator Region 130 based on the NSM time series of depths
were used to identify when flows through the S-12 structures north of Indicator Region 130
delivered beneficial water.

11.B.2. Project-Level Effects

The Site 1 Impoundment project does not include project-level features and operations (e.g., ,
created or improved wetlands or natural areas, etc.) specifically formulated to increase the
quantity of beneficial water for the protection of fish and wildlife within the project features;
therefore, a project-level evaluation to quantify project-level beneficial water made available by
the project was not performed.
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I.C. QUANTITY, TIMING, AND DISTRIBUTION OF WATER, AND WATER
QUALITY

Viewed from a programmatic perspective, identification of water for the natural system
associated with the CERP involves an analysis of four different aspects of ecological responses
to hydrologic changes: 1) responses to the change in the quantity of water received by the natural
system; 2) responses to the timing of those deliveries; 3) responses to the distribution of water
delivered to the natural system; and, 4) responses to the quality of the water received by the
natural system. In a project specific sense, however, the relative importance of each of these
aspects (quantity, timing, distribution, and quality) will vary from project to project depending
upon the specific objectives established for the project.

For example, some CERP projects may focus formulation efforts on simply changing the timing
(seasonality) or distribution (inflow and outflow points, internal movement) of water delivered to
the natural system. Other projects may focus primarily on increasing or decreasing the amount of
water delivered to the natural system, while still other projects may focus on improving the
quality of the water delivered to the natural system to maintain desirable ecological community
structure. All of these aspects (depending upon their applicability to specific projects) are
addressed during plan formulation through performance measures and evaluation criteria used to
evaluate alternative plans.

To identify the quantity, timing, and distribution of water the natural system, a probabilistic
approach has been selected. This approach utilizes volume probability curves to depict the
distribution of volumes of water that provide natural system benefits as a result of project
features through the entire range of climatic conditions contained within the 36-year period of
hydrological record used in the model simulations. These volumes of water may include
beneficial water that currently exists without project features and the beneficial water made
available from project features through the entire range of historic climatic conditions.

Water quality is also taken into account during plan formulation and evaluation as either a
project constraint (i.e., projects cannot cause or contribute to violations of water quality
standards) or as an objective. According to CERP Guidance Memorandum 23.01 “Water
Quality Considerations for the Project Implementation Report Phase”, the Site 1 Impoundment is
a Category C project (i.e., water quality improvement features are not included and water quality
improvement is not an evaluation criterion to be addressed during project design). For the Site 1
Impoundment project, water quality improvement is not a project objective, but may be
incidentally improved as a result of project attenuation in the reservoir. The water quality
evaluation performed during plan formulation and evaluation was based on the water quality of
source water impounded in the reservoir and the expected effects of discharges from the
reservoir on water quality in the Hillsboro Canal and downstream waters.

I1.LD. VOLUME PROBABILITY CURVES
For purposes of identifying additional beneficial water for the natural system made available by

the project compared to the existing beneficial water, volume probability curves were produced
depicting the range of the quantities of water delivered to natural system areas and coastal
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estuaries under all climatic conditions through the period of record used to perform project
evaluations. A 36-year period of hydrologic record (1965 through 2000) was used for simulation
modeling for this project. This period includes sufficient climatic variability (including natural
fluctuations of water) to be representative of long term hydrologic conditions in the region.

11.D.1. Building Probability Curves

The probability curve indicates the probability (percentage of time equaled or exceeded, on the
x-axis) that a certain quantity of water (may be expressed as flow, volume, stage, or depth on the
y-axis) is made available for fish and wildlife protection as a function of historic rainfall
distribution.  Probability curves are produced by sorting and ranking quantities of water
associated with different water years or for different time windows (e.g., certain hydrologic
events of interest) or seasons (e.g., dry season, wet season). Once sorted for a particular time
window, the values are ranked from highest to lowest. It is important to note that, because each
trace consists of the ranked values, points on the traces do not necessarily correspond with time
series values.

The building of probability distribution curves requires the consideration of three separate time
periods:

e Model time step (i.e., daily for the SFWMM);

e Time interval for computing the total water made available, the beneficial water to be
managed for the natural system, and for other water related needs. For this project, the
period of record for the evaluation was 36 years (1965-2000); and

e Time windows (e.g., water year, wet season, dry season, or wet or dry years of interest)
for which the above time series will be summarized in the form of probability curves.

The longest historic period of hydrologic record available for the three time series noted above,
(total water, beneficial water for the natural system and water for other water related needs) is
partitioned into water year, dry season, and wet season. Table C-2 depicts the range of these
time windows.

TABLE C-2: RANGE OF TIME WINDOWS OR SEASON

Time Window or Season Start End
Water year’ November 1 October 31, following year
Dry season’ November 1 May 31, following year
Wet season June 1 October 31

(*) Denotes overlap of two consecutive calendar years

The water year probability distribution curve represents the cumulative volumes of water
delivered from the project features to the natural system averaged for each 12-month period for
each water year contained within the time interval identified for evaluation for the entire period
of simulation.
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The wet season in South Florida is defined as the period of time from June 1 through October 31,
a five-month period of time coinciding with higher rainfall, sometimes associated with tropical
storms and hurricanes. Typically, natural areas in South Florida that are included in CERP
projects are not in need of additional water during the wet season. In fact, many of the natural
areas in South Florida receive excessive runoff or flood control discharges that are harmful to the
natural system (such as coastal estuaries). For those projects capable of affecting natural system
areas receiving too much water, one of the planning objectives would be to reduce harmful
discharges to those natural areas. While it is expected that plans recommended for approval
would reduce the volume and frequency of discharges harmful to the natural system, it is not
possible that CERP project features will be designed to prevent all harmful discharges.

The dry season in South Florida is defined as the period of time from November 1 through May
31, a seven-month period of time coinciding with cooler temperatures and lower rainfall.
Typically, natural areas in South Florida that are included in CERP projects are in need of
additional water during all or portions of the dry season due to the design and operation of the
existing water management system and water management practices. For those projects capable
of affecting natural system areas lacking sufficient water during the dry season, one of the
planning objectives would typically be to increase the volume of water available to the natural
system during the dry season. However, depending upon the sources of water affecting a project
and the hydrologic effect of project features, dry season hydrologic targets may not be fully met
for all CERP projects. Nevertheless, it is expected that under most circumstances, the additional
dry season deliveries of water from CERP projects to the natural system (unless such deliveries
would lead to increases in water levels when levels should be decreasing) would be beneficial.
The drought contingency plan within the operations manual for the project will guide operations
during shortages.

11.D.2. Site 1 Impoundment Project Volume Probability Curves

To identify Site 1 Impoundment project effects (i.e., total water, total beneficial water and
beneficial water made available by the project), probability curves for the with-project condition
were compared to the without project condition probability curves using the model simulations
based on 2003 conditions (i.e., 2000 land use, 2003 permitted demands).

Three types of volume probability curves (summarized below) were produced for the LNWR
(WCA 1):

1. Total Water Volume Probability Curves — These volume probability curves represent the
total amount of water in a given area for a particular time period. Traces for the existing
without project condition, the with-project condition, and the target were generated.

2. Beneficial Water Volume Probability Curves — The “beneficial water volume”
probability curves show the total quantity of beneficial water in natural system areas for
both the existing condition and the with-project condition, based on appropriate
restoration targets. This calculation is done using a daily time-step aggregated into a
seven-day average value for each model run.
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3. Beneficial Water Made Available VVolume Probability Curve — The “beneficial water
made available probability curve” consists of a single trace showing the incremental
difference in beneficial water for the natural system made available by the project in
comparison to the beneficial water in the existing condition.

A similar calculation of beneficial water was completed for the water provided to ENP.

The beneficial water volume probability curves included in this report include only beneficial
surface water made available by the project. There is also additional groundwater made
available by the Site 1 Impoundment project. Additional analyses will be conducted to update
the identification of water for the natural system and water for the other water-related needs of
the region resulting from the Site 1 Impoundment Project (see Section VI.A), including
determining the portion of additional groundwater produced by the project that is beneficial for
the protection of fish and wildlife.

I.LE. IDENTIFICATION OF WATER TO BE RESERVED OR ALLOCATED

Water made available by the Site 1 Impoundment project includes both beneficial water for the
natural system and water for other water-related needs. For purposes of quantifying water made
available for the natural system, this quantification includes any changes that the project will
make in the quantity, timing, or distribution of beneficial water compared to the quantity, timing,
and distribution of beneficial water included in the Existing Conditions PIR Baseline.

To identify incremental Site 1 Impoundment project effects, volume probability curves for the
2003 with-project condition were compared to volume probability curves for the 2003 without
project condition after the preferred alternative has been selected for recommendation.’
Beneficial water created by the project was determined by comparing volume probability curves
for the with-project condition for a given time window (i.e., a specific month, year, or period)
against volume probability curves for a target (ecologically beneficial) for the same condition.
The volume probability curves depicting the incremental additional beneficial water for the
natural system made available by the project under the full range of hydrologic conditions
comprise the quantity, timing, and distribution of water identified to be reserved or allocated for
the natural system.

The beneficial water evaluation results contained in Section VI indicate that the Site 1
Impoundment project makes additional beneficial water available for the natural system in
Loxahatchee National Wildlife Refuge (WCA 1) and Everglades National Park. This is the
water that will be reserved or allocated by the State pursuant to Section 601(h)(4)(A)(iii)(V) of
WRDA 2000.

! These model simulation comparisons were the accepted method at the time of PIR development. The model
comparisons may be modified based on revisions to Guidance Memorandum 4 “ldentifying the Appropriate
Quantity, Quality, Timing and Distribution of Water to be Dedicated and Managed for the Natural System and for
Other Water-Related Needs”.
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I11.  PRINCIPLES AND METHODS FOR IDENTIFYING WATER FOR OTHER
WATER RELATED NEEDS OF THE REGION

I11.A. PRINCIPLES

Both WRDA 2000 and Section 373.470, Florida Statutes require that CERP is to "restore,
preserve, and protect the South Florida ecosystem while providing for other water-related needs
of the region, including water supply and flood protection” (emphasis added). Water for other
water-related needs is identified as water that contributes to meeting targets for quantity, timing,
and distribution of water used for water supply or resource protection (i.e., control of saltwater
intrusion into sources of water supply), and is evaluated using the hydrologic performance
measures established to meet the goals and objectives of the project. The quantity, timing and
distribution of water for other water-related needs, which progress toward or meet these water
supply or resource protection performance measures, are identified on a system-wide basis and a
project-level (i.e., basin-wide) basis, as appropriate, for the project being evaluated.

111.B. METHODS

To quantify water made available by the Site 1 Impoundment project for other water-related
needs of the south Florida region, data from the same model runs used to produce the volume
probability curves identifying beneficial water were analyzed for each of the basins included in
the system-wide evaluation. In addition, discharges from the impoundment were evaluated to
quantify the project’s effects on water available to meet other water-related needs of the region.

111.C. VOLUME PROBABILITY CURVES

To identify the increase in water made available by the project for other water-related needs of
the region, volume probability curves were produced depicting the range of water quantities
delivered for water supply and resource protection under all climatic conditions through the
period of record used to perform project evaluations. A 36-year period of hydrologic record
(1965 through 2000) was used for simulation modeling for this project. This period includes
sufficient climatic variability (including natural fluctuations of water) to be representative of
long term hydrologic conditions in the region.

111.C.1.  Building Probability Curves

The probability curve indicates the probability (percentage of time equaled or exceeded, on the
x-axis) that a certain quantity of water (may be expressed as flow, volume, stage, or depth on the
y-axis) is made available for water supply or resource protection as a function of historic rainfall
distribution.  Probability curves are produced by sorting and ranking quantities of water
associated with different water years or for different time windows (e.g., certain hydrologic
events of interest) or seasons (e.g., dry season, wet season). Once sorted for a particular time
window, the values are ranked from highest to lowest. It is important to note that because each
trace consists of the ranked values, points on the traces do not necessarily correspond with time
series values.
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The building of probability distribution curves requires the consideration of three separate time
periods:

e Model time step (i.e., daily for the SFWMM);

e Time interval for computing the total water made available, the beneficial water to be
managed for the natural system, and for other water related needs. For this project, the
period of record for the evaluation was 36 years (1965-2000); and

e Time windows (e.g., water year, wet season, dry season, or wet or dry years of interest)
for which the above time series will be summarized in the form of probability curves.

The longest historic period of hydrologic record available for the three time series noted above,
(total water, beneficial water for the natural system, and water for other water related needs) is
partitioned into water year, dry season, and wet season (see Section I1.D for additional
information describing volume probability curves).
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IV.  PRINCIPLES AND METHODS FOR IDENTIFYING PROJECT EFFECTS ON
EXISTING LEGAL SOURCES OF WATER

IV.A. PRINCIPLES

Section 601(h)(5) of WRDA 2000, entitled “Savings Clause”, requires an analysis of each
project’s effects on legal sources of water in existence on the date of enactment of WRDA 2000
(i.e., December 2000) for:

Agricultural and urban water supply;

The Seminole Indian Tribe of Florida;

The Miccosukee Tribe of Indians of Florida;
Water supply for ENP; and

Water supply for fish and wildlife

This requirement necessitates a system-wide evaluation, since the above-listed user categories
encompass essentially all of the water use in South Florida. In addition to a system-wide
evaluation, project-level (basin or sub-basin) effects are evaluated to determine project effects on
local water budgets, including sources of water used for water supply. If appropriate, a sub-
regional model may be used to evaluate effects on the above user categories at a finer scale of
resolution than a regional-scale hydrologic simulation model.

One of the fundamental principles of the CERP is that the Plan, as a whole, is expected to make
more water available for the natural system and for other water-related needs in South Florida.
This is accomplished by providing new sources of water (e.g., reservoirs, aquifer storage and
recovery facilities, treated wastewater, etc.) to meet the multiple demands of water users in South
Florida, including the natural system. Therefore it is intended that some CERP projects will
eliminate or transfer some or all of a particular source of water, depending on that project’s
hydraulic connectivity to legal water users in the vicinity of the project site and the influence of
the project on the regional water management system.

Another basic principal underlying both the Savings Clause evaluation and the Assurances
evaluation is that if the project is shown to make more water available, the user categories
affected by the project will receive a comparable quantity of water as a result of project
implementation. However, even if the initial evaluation indicates that the total quantity of water
available to users will not be reduced as a result of project implementation, it is still possible for
the project to cause a transfer of an existing source of water to a new source, or a portion of an
existing source to a new source. In fact, existing legal sources are anticipated to be transferred
from one source to another source as CERP projects are implemented. A transfer of a source or
a portion of a source of water necessitates a further consideration of the quality of the new source
of water and the timing of the transfer to the new source of water.
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IV.A.l.  Water Quality Improvements

Water quality improvements, if any, necessary to maintain the legal sources for the user
categories affected by the transfer, should be included as project features of the selected plan.
Typically, such effects are anticipated in plan formulation, and features necessary to address
water quality improvements are included in the array of plans evaluated by the project team.
The Site 1 Impoundment project does not include water quality improvement features. An
evaluation of water quality performed for plan formulation and evaluation indicated that water
discharged from the project is expected to comply with State of Florida water quality standards.
The project is expected to improve water quality in those areas of the natural system directly
affected by project implementation (i.e., WCA 1 and estuarine portion of the Hillsboro Canal)
and is not expected to adversely affect the quality of the water supplied to the Hillsboro Canal.

IV.A.2.  Implementation Plan

If a CERP project will result in a transfer from an existing legal source to a new source in order
to achieve project purposes, the PIR should include specific actions to be taken (including
appropriate sequencing of construction, operational testing and verification, and initiation of
project operations and monitoring) to prevent a diminishment of the quantity of water made
available to existing legal sources as a result of project implementation. It should be noted that
State of Florida law requires a consideration of project effects on all existing legal users
potentially affected by CERP project implementation at the time of project implementation,
including new or modified uses that have occurred subsequent to the enactment of WRDA 2000.
Sources of water will not be transferred until the project causing the transfer has fully completed
operational testing and verification (including monitoring) and has been determined by the Corps
and the SFWMD to be fully functional.

IV.B METHODS
IV.B.1. Identification of Site 1 Impoundment Project Effects on User Categories

Water user categories likely to be affected by project implementation were identified based on
the inflow and discharge points of water to and from project features and connectivity of the
project to the regional water management system. The magnitude of the effects of the project on
the quantity of water available from all sources to each of the existing user categories listed in
WRDA 2000 (and section IV.A. above) as of December 2000 (i.e., the Pre-CERP Baseline) was
determined by examining key water budget data from hydrologic simulation model output.
Seasonal, event-based, or annual average data were evaluated to determine project effects. It
should be noted that the Pre-CERP Baseline was not formally established at the time this
evaluation was conducted. The 2000 model simulation used to perform this evaluation is
assumed to be representative of conditions as of December 2000.
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IV.B.2. Volume Probability Curves

For purposes of completing the Savings Clause evaluations for this project, a year 2000 baseline
condition (2000B2) was modeled. The 200B2 simulation is similar to and consistent with the
assumptions and operations contained in the Pre-CERP Baseline model run.

To identify project effects on legal sources through the full range of climatic conditions,
performance measures and volume probability curves similar to those produced to identify
beneficial water and water for other water-related needs were produced for those areas (basins,
grid cells, etc.) appropriate for this evaluation. The volume probability curves include results
from the existing (2000B2) condition (PIR Baseline) simulation and a with-project (2000B2S1)
simulation.
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V. PRINCIPLES AND METHODS FOR IDENTIFYING PROJECT EFFECTS ON
EXISTING LEVELS OF SERVICE FOR FLOOD PROTECTION

V.A. PRINCIPLES

Two of the fundamental planning principles, upon which the attainment of the ecosystem
restoration and water supply goals of the CERP depend, are 1) additional storage is needed to
augment the quantity of water available in the regional water management system and 2) water
in the natural system should be retained in the natural system as much as possible. Water that is
stored or retained by CERP projects will be available to be redistributed within the natural
system to achieve hydrology-based restoration targets and will also be available via the regional
water management system to meet water supply and resource protection targets. Achieving both
of these desired functions has the potential to affect ground and surface water levels in the
vicinity of CERP projects.

In addition to an evaluation of a project’s effects on legal sources of water, Section 601(h) (5)
(a.k.a. “Savings Clause”) of WRDA 2000 also requires that implementation of the project not
reduce levels of service for flood protection in existence on the date of enactment of WRDA
2000 (i.e., December 2000) and in accordance with applicable law. Similarly, Section
373.1501(5) (d), Florida Statutes requires that CERP projects not diminish “existing levels of
service for flood protection” (emphasis added) outside the geographic area of a project
component (i.e., the footprint of the project’s features). The distinction between these two legal
requirements is the Federal requirement focuses on conditions in effect as of December 2000,
whereas the State of Florida requirement focuses on existing conditions, which are expected to
change through time as a result of the construction and operation of CERP projects and
implementation of other non-CERP activities in South Florida.

V.A.l. Project-Level and System-Wide Evaluations

Considering the hydrologic functions associated with the purposes of many CERP projects and
the above-discussed legal constraints, project teams must first determine whether the project
features and operations (e.g., storage and conveyance of water) are likely to affect ground and
surface water levels in the basin in which the project is located. Such a project-level evaluation
is typically performed using a sub-regional model capable of simulating seepage and
groundwater movement and potential changes in water levels at a finer scale of resolution than
can be accomplished using a regional-scale hydrologic simulation model.

For those projects that are capable of influencing the regional water management system (C&SF
Project and connected secondary and tertiary water management systems), a system-wide
evaluation using a regional model may also be necessary. The regional simulation may only
show potential project effects requiring additional investigation and may also be used to create
the boundary condition for finer resolution modeling. Determinations about the potential effects
on the regional water management system should be based on the operations of the selected plan
for the project under consideration (including inflow and discharge points) and a quantification
of the magnitude of net changes in hydrology (e.g., changes in elevation, stage, or flow volume)
in the vicinity of the project. Significant changes would likely affect the regional water
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management system, necessitating a system-wide evaluation in the context of flood protection,
including protection of natural system functions.

Through these project-level and regional evaluations, it must be determined whether a project:

e Isimproving the level of service for flood protection (either incidentally or in accordance
with the project’s purposes and planning objectives) compared to the level of service
provided by 2000 conditions and existing conditions (at the time the PIR was initiated,
i.e., the “Existing Conditions PIR Baseline™); or,

e Has no effect on the level of service for flood protection compared to that provided by
2000 conditions and existing conditions; or,

e |s expected to create an adverse effect on the level of service for flood protection
compared to that provided by 2000 conditions and existing conditions.

If, through this evaluation, a project is predicted to create significant adverse effects on the level
of service for flood protection (i.e., prolonged higher stages or elevations which are likely to
harm natural resource functions and values or cause damage to public or private property or
threaten public health and safety), the project must be modified to reduce those effects to
acceptable levels before the project can be recommended for approval.

V.B METHODS

A project (basin)-level evaluation of the effects of the Site 1 Impoundment project alternatives,
including the selected plan, was conducted by SFWMD. This evaluation included a comparison
to the 2000 base condition. A system-wide evaluation was also conducted using the SFWMM to
evaluate the selected plan’s effects on flooding in the natural system (WCAs 1, 2A, and 3A). It
should be noted that the Pre-CERP Baseline was not formally established when the system-wide
evaluation was conducted for the Site 1 Impoundment project; the 2000 model simulation used
for this evaluation represents conditions as of December 2000.

V.B.1. Project-Level Evaluation

An evaluation of the potential off-site effects of the Site 1 Impoundment project on surface water
levels and groundwater elevations in the Hillsboro Canal basin east and south of the project site
was completed. This evaluation was performed using the Lower East Coast Sub-Regional
MODFLOW model, and involved simulating nine different scenarios to evaluate potential
impacts on water levels and potential solutions for ameliorating those impacts. This evaluation
also included a consideration of water supply deliveries from the impoundment to the Hillsboro
Canal basin. The methods and results of this evaluation are contained in a report entitled
“Seepage Mitigation Analysis for the Site 1 Impoundment Utilizing the Lower East Coast
subRegional MODFLOW Model”, which is appended to this report .

V.B.2 System-Wide Evaluation

To perform the system-wide evaluation of project effects on level of service for flood protection
in natural system areas potentially affected by the project, the SFWMM was used to simulate
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stages. A time series of simulated average stages was produced for both the 2000 base condition
and the 2000 base condition including the Site 1 Impoundment project. To assess the project’s
effects on water levels in the WCAs, the stage hydrographs for the with and without-project
condition were evaluated.
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V1.  PROJECT-SPECIFIC RESULTS

VI.LA. SUPPLEMENTAL ANALYSES IN SUPPORT OF IDENTIFYING WATER
MADE AVAILABLE BY THE PROJECT

Upon approval of the program-wide guidance memoranda required by Section 385.5 of the
CERP Programmatic Regulations, supplemental analyses and documentation will be completed
to update the identification of water for the natural system and water for the other water-related
needs of the region resulting from the Site 1 Impoundment Project. The updated analyses and
documentation will use the procedures for identifying the quantity of water dedicated and
managed for the natural system and the quantity of water made available for other water-related
needs of the region in Guidance Memorandum 4, “Identifying Water Needed to Achieve the
Benefits of the Plan”. This updated information will be the basis for modifying, if appropriate,
any reservation or allocation of water for the natural system associated with the implementation
of the Site 1 Impoundment project, and will be included in a periodic update of the total quantity
of water that is expected to be generated by the CERP required by Section 385.35(b) of the
CERP Programmatic Regulations. If available, these analyses and documentation will be an
attachment to the Chief of Engineers Report in support of this project.

VI.B. WATER MADE AVAILABLE BY THE PROJECT FOR THE NATURAL
SYSTEM

VI.B.1. System-Wide Effects

The goals of this project are to increase the quantity of water and to improve the timing and
distribution of water delivered to both the Everglades system and to the developed areas east of
the project site. One of the fundamental principles of the CERP is to capture water that is lost to
tide, and use it to improve regional water availability. Under the CERP, the Site 1 Impoundment
will capture water that would have been lost to tide via the Hillsboro Canal. Water stored in the
impoundment is to be used for water supply deliveries (including protection against salt water
intrusion into the aquifer) in the project area during the dry season in lieu of the current
withdrawal of water from the LNWR (WCA 1) during the dry season. Creation of this
supplemental source of water will result in improved hydroperiods and hydropatterns in the
LNWR and increase the quantity of water available to be delivered for the protection of fish and
wildlife within the WCAs and ENP.

VI.B.lL.a. LNWR (WCA 1)

The evaluation of project effects on beneficial water in the LNWR was based on re-scaled NSM
hydrographs and hydrologic criteria as discussed in Section I1.B.1.a. The Site 1 Impoundment
Project creates a small amount of beneficial water in northern and central LNWR. This effect is
indicated by an evaluation of hydrologic performance measures for Indicator Region 100 (WCA
1 North). Figure C-1 is a map of the indicator regions. As a result of project implementation,
natural system restoration target hydroperiod matches in Indicator Region 100 are increased from
91% to 92% for the period of record. Improved hydroperiods are achieved by retaining
additional water in the LNWR, which maintains water levels closer to the restoration target,
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particularly in the dry season. While the retention of additional water resulting from the project
is small compared to the overall water budget of the LNWR, it is commensurate with the
contribution of the project to the benefits attained by the CERP in the LNWR. Figures C-2
through C-10 illustrate the seasonal variability of total water, beneficial water, and the
additional beneficial water resulting from the Site 1 Impoundment project in the LNWR.

It is not always possible to determine the amount of beneficial water made available by the
project by comparing the total water and beneficial water volume probability curves. Because
volume probability curves display ranked data, points on adjacent curves do not necessarily
correspond to each other in time. Additionally, there is a difference in the time window used for
beneficial water calculations and those used for display purposes. The time step used for
graphical display purposes is a seasonal or water year time step, whereas the beneficial water and
beneficial water made available calculations are performed on a weekly time series. Due to these
differences in timing, it is possible for beneficial water to be made available by a project even
when the total water volume probability curves are always above the target. This is the case for
the Site 1 Impoundment project effects on the LNWR. Even though Figures C2 — C4 indicate
that WCA 1 is always above its target, the beneficial water calculations indicate that beneficial
water was actually made available to portions of WCA 1 at specific times.

Figures C-2 through C-10 graphically display project effects on the quantity of water and the
quantity of beneficial water in LNWR. Figures C-2 — C-4 show the total amount of water
(spatially averaged) in LNWR, along with the target amount (the NSM462 line). These figures
illustrate that water levels (when averaged for all of LNWR) are typically above the target water
level. The second step in the evaluation is to identify the quantity of beneficial water (below and
up to the target line) existing and existing with-project. Since these two-curve graphics use
ranked data, it is possible (and expected) that even though water levels are typically above target
stages, they are not always above target stages for all grid cells in the model in LNWR. The
project (by creating an alternative source of water supply for delivery to the Hillsboro Canal)
creates a negligible but still slightly positive increase in the quantity of beneficial water in
LNWR (see Figures C-5 - C-7). This negligible increase is consistent with the magnitude of the
effect of the storage volume provided by the reservoir translated across 140,000 acres +/- in
LNWR,; i.e., graphically insignificant when considered on that scale).

To quantify the negligible increase, the existing condition values in the curves are subtracted
from the existing condition with-project values in the curves (Figures C-8 — C-10). This is the
water made available by the project. The graphical display is ranked values (i.e., highest to
lowest). The 0.003 ft. of difference (and similar) results shown are simply what is calculated
based on the difference in quantity averaged across the LNWR space.

On average, the project produces additional beneficial water compared to the 2003 base
condition. However, Figures C8 — C-10 show negative volumes of water made available to the
LNWR in less than 10% of the years in the period of record. This negative volume of beneficial
water calculated by the model indicates that existing water which is beneficial for the protection
of fish and wildlife is slightly reduced by the project under some conditions, although it should
be noted that the differences in depths and volumes of beneficial water calculated by the model
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are small in comparison to the overall depths and volumes of beneficial water in the entire
LNWR.

The negative volumes of water shown in Figures C8 — C-10 are likely the result of averaging the
results for all of LNWR combined with the effect of operational rules that were modeled to
“deliver” water to meet restoration targets in downstream areas (e.g., WCAs 2A and 3A and
ENP). Recent modeling work completed for these evaluations for other projects indicates that
attempting to incorporate operational rules into a model simulation to deliver more water to
downstream natural areas in a compartmentalized system can have unintended consequences
(i.e., a mathematical calculation showing less beneficial water). Adaptive management and the
project operating manual would prevent such occurrences in real-world operations; when stages
were at “floor” levels per the regulation schedule for LNWR, no further releases of water
necessary for the protection of fish and wildlife habitat would typically be allowed (unless in a
dire emergency situation).
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FIGURE C-1: INDICATOR REGIONS
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FIGURE C-2

Total Water for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Water Year Values
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FIGURE C-3

Total Water for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Dry Season Values
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FIGURE C-4

Total Water for WCA 1 (140,800 ac)

Site 1 Impoundment Project
Depth-Volume Probability Curves for Wet Season Values
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FIGURE C-5

Beneficial Water for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Water Year Values
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FIGURE C-6

Beneficial Water for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Dry Season Values
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FIGURE C-7

Beneficial Water for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Wet Season Values
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FIGURE C-8
BENEFICIAL WATER MADE AVAILABLE VOLUME PROBABILITY CURVE

Water Made Available for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Water Year Values

0.008 1126
0.004 _ r 563
<
= =)
&3 S
< 0.000 r 0 g
g2 B
o 8
2
-0.004 b+ -563
-0.008 -1126
0 10 20 30 40 50 60 70 80 90 100
Percent of Time Equaled or Exceeded
Final Site 1 Impoundment PIR and EA April 2006

Annex C-37



Annex C Project Assurances

FIGURE C-9
BENEFICIAL WATER MADE AVAILABLE VOLUME PROBABILITY CURVE
Water Made Available for WCA 1 (140,800 ac)

Site 1 Impoundment Project
Depth-Volume Probability Curves for Dry Season Values

0.008 1126
0.004 + r 563
<
= =)
£ IS
£ 0.000 - r 0 3
g o 2
8 2
=2
-0.004 -~ r -563
-0.008 -1126
0 10 20 30 40 50 60 70 80 90 100
Percent of Time Equaled or Exceeded
April 2006

Final Site 1 Impoundment PIR and EA
Annex C-38



Annex C Project Assurances

FIGURE C-10
BENEFICIAL WATER MADE AVAILABLE VOLUME PROBABILITY CURVE

Water Made Available for WCA 1 (140,800 ac)
Site 1 Impoundment Project
Depth-Volume Probability Curves for Wet Season Values

0.008 1126
0.004 - r 563
<
= =)
&3 S
< 0.000 r 0 g
g2 B
o 8
2
-0.004 r -563
-0.008 -1126
0 10 20 30 40 50 60 70 80 90 100
Percent of Time Equaled or Exceeded
Final Site 1 Impoundment PIR and EA April 2006

Annex C-39



Annex C Project Assurances

VI1.B.1.b. Water Conservation Areas 2 and 3

Since the project retains additional water in the LNWR, and water is delivered from the LNWR
to WCA-2 via the S-10 structures, the total amount of water in WCA-2 is generally increased.
Delivery of water via the S-11s from WCA-2 to WCA-3 similarly increases the total amount of
water in WCA-3. However, the Site 1 Impoundment project does not affect the quantity, timing,
or distribution of water such that it creates improvements to fish and wildlife habitat in WCAs 2
and 3; therefore, the additional water in WCAs 2 and 3 is not considered to be beneficial under
the proposed operations for the Project.

VI.B.1.c. ENP

Since there is additional water retained in the LNWR and WCAs 2 and 3, modeling results show
that additional water will be delivered to ENP as a result of project implementation. In general,
ENP is in need of additional water to improve fish and wildlife habitat. However, when the
spatial distribution of existing beneficial water and the additional beneficial water provided by
the Site 1 Impoundment project is evaluated, it can be seen that not all of the water delivered to
ENP is within target water levels produced by the NSM. It is sometimes the case that existing
and with-project water levels are above NSM stages for some of the indicator regions in ENP.

For purposes of completing this evaluation for this PIR, the project’s effects in Indicator Region
130 (south of the S-12 structures, see Figure C-1) were focused on as representative of the
effects of the Site 1 Impoundment on total water and beneficial water delivered to the Park. The
predicted depths in Indicator Region 130 were compared to the target depths to determine the
portion of additional water entering ENP that is beneficial for the protection of fish and wildlife.
The following structures were used to quantify the amount of beneficial water made available to
ENP: S-12A, S-12B, S-12C, S-12D, S-333, S-334, S-355, and S-356. The quantity of water
made available by the project that is beneficial for the protection of fish and wildlife is shown in
Figures C-11 through C-17.

Figure C-11 is a time series of weekly average depths (hydrograph) for IR 130 produced for
three conditions: NSM, 2003 baseline (2003B2), and 2003 baseline with project (2003B2S1).
This figure shows the temporal variation of depths in IR 130. Figures C-12 and C-13 consists
of two traces (2003 baseline and 2003 baseline with project) illustrating that there is a negligible
difference in the total volume of water flowing into ENP as measured for IR 130. Figure C-12
is a time series (indicating temporal variability) and Figure C-13 consists of ranked data.
Figures C-14 and C-15 show the quantity of beneficial water (up to NSM target water levels in
IR 130) flowing into ENP. Figure C-14 is a time series, and Figure C-15 is ranked data. These
figures illustrate that there is a minute difference in beneficial water volumes resulting from
project implementation. Figures C-16 and C-17 indicate the difference in volume of beneficial
water flowing into ENP as measured for this evaluation. Figure C-16 is a time series, and
Figure C-17 is ranked data. These two figures illustrate the expected performance that will be
achieved in ENP upon completion of the reservation or allocation of water for the natural system
by the State of Florida associated with implementation of the Site 1 Impoundment project.
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In addition to the water made available by the project via the above structural inflow
locations, ENP receives additional water through overland flow sources. As part of future
updates to the evaluations conducted for this report, project effects on overland flow will be
evaluated to determine the portion of overland flow attributable to the project that is beneficial
for the protection of fish and wildlife.
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