SECTION 5

FORMULATION OF ALTERNATIVE PLANS

5.2
PLANNING GOALS AND OBJECTIVES

This Supplement will not reformulate the C-111 Project as authorized in the May 1994 C-111 General Reevaluation Report (May 1994 GRR).  The goal of this Supplement is to apply Water Resources Development Act of 1996 (WRDA ’96) authorities for water quality and cost sharing to the authorized plan contained in the May 1994 GRR.  The recommended plan resulting from this Supplement will be incorporated into the authorized May 1994 GRR plan.  To ensure that the original intention of the May 1994 GRR is maintained, planning goals and objectives identified in the May 1994 GRR applicable to the scope of this Supplement will be used, they include: 

a. Restoration of historic hydrologic conditions in the C-111 Basin.

b. Protection of natural values associated with Everglades National Park.

c. Maintain flood protection for the C-111 Basin east of L-31N and C-111.

The WRDA ’96 authorities, previously stated in Section 1.1 prompted the establishment of planning objectives focusing on water quality and land issues.  The following planning objectives were established to address problems and realize opportunities related to the WRDA '96 authorities relevant to the authorized project outlined in the May 1994 GRR. 

1. Application of WRDA '96 water quality authority to the authorized plan contained in the May 1994 GRR and the plan's additional features recommended in this Supplement.

2. Identification of Southern Glades land and Everglades National Park land in the Rocky Glades area needed to accomplish project purposes authorized in the May 1994 GRR and the November 1994 Real Estate Design Memorandum (REDM).

These objectives, along with the objectives from the May 1994 GRR, will serve as guidelines for the formulation and evaluation of alternative plans developed to address problems identified. 

5.2.1 Restoration of Historic Hydrologic Conditions

Restoration of natural hydrologic conditions in the Southern Glades region and the Eastern Panhandle of Everglades National Park (ENP) requires satisfying four requirements:  proper volumes, coverage area, timing, and suitable quality of water flows.  This objective involves ensuring that these requirements are not jeopardized by land ownership conditions which could limit the operational flexibility of the project.  Specifically, land that will experience an increase in water levels, as a result of the May 1994 GRR plan, must have the capability to withstand the effects of operational procedures without having the potential to limit procedures or create liability for those procedures.  

5.2.2 Protection of Natural Values

In the May 1994 GRR, the protection of natural values associated with ENP involved flora and fauna.  For this Supplement, the protection of natural values associated with ENP also includes the land area of Everglades National Park.  The objective is to provide for the future availability of a land area that could be used to replace Everglades National Park land required for Corps project purposes.  It is understood that, for a land area to be acceptable, the land area must meet criteria outlined in the ENP memorandum, dated 1 February 2000, entitled: "C-111 Land Swap - Draft Evaluation and Recommendation", contained in Appendix H of this document.

5.2.4 Maintain Flood Protection

The authorized plan in the May 1994 GRR was developed to preserve the existing level of flood protection for agriculture in the C-111 Basin east of L-31N and C‑111.  This Supplement will be developed to maintain this flood protection, which includes project canal operating levels and structure discharge capacities to provide flood protection for storms up to 40 percent of the Standard Project Flood.  

This Supplement will also address lands in the Southern Glades that will experience an increase in water levels due to the authorized May 1994 GRR plan.  The objective is to ensure that implementation of the May 1994 GRR plan does not; result in flood control operations in the C-111 Basin being limited or result in future flood damages being experienced due to future development in the Southern Glades.

5.2.5
Application of WRDA '96 Water Quality Authority


The May 1994 GRR improvements are designed to take water which would have been discharged at Manatee Bay/Barnes Sound and release it into ENP at Taylor Slough for restoration of a more natural hydraulic regime.  Section 528(b)(4)(A) of WRDA '96 authorizes Federal cost sharing under certain conditions for water quality features related to Everglades restoration.  In accordance with WRDA '96, if a project feature to improve water quality is essential to the restoration of the Everglades, the Corps has the authority to pay 50 percent of the cost.   As of April 1999, under present conditions there are currently no violations of water quality standards as a result of discharging water to ENP from C-111 project canals.  Under the future "without project” condition, the quality of water in C-111 project canals may improve as a result of the operation of the Stormwater Treatment Areas (STAs) in the Everglades Agricultural Area and implementation of agricultural Best Management Practices (BMPs) in the C‑111 project area.

It is acknowledged however, that the future water quality conditions in the C-111 Basin, as a result of the implementation of the authorized plan in the May 1994 GRR are currently unknown.  Therefore, if necessary, project features outlined in the May 1994 GRR and this Supplement will be utilized to accommodate water quality improvement to the maximum extent possible.  This would include activities such as construction of treatment systems on project lands and development of structure operating procedures to improve water quality.  


The objective is to ensure that, if the May 1994 GRR plan detrimentally impacts water being delivered to ENP and Florida Bay, the ability to determine measures to meet State water quality standards is available.  Additional measures, not contained in this Supplement, to provide for water quality compliance will be determined in subsequent reports/studies as needed.

5.2.6
Identification of Southern Glades and ENP Rocky Glades Lands Needed


The May 1994 GRR's authorized plan for the Southern Glades area included improvements designed to provide overland flow into the Eastern Panhandle of Everglades National Park and for the reduction of flood discharges to Manatee Bay/Barnes Sound.  Overland flow into the Eastern Panhandle of Everglades National Park, as outlined in the May 1994 GRR, is to be accomplished through construction of the S-332E pump station and the C-111E spreader canal.  These improvements also met the planning objectives of restoring historic hydrologic conditions in the C-111 Basin and elimination of damaging freshwater flows to Manatee Bay/Barnes Sound.  Paragraph 7.4.2 (page 7-8) of the May 1994 GRR, states “Land management practices for the lands acquired for restoration shall be consistent with project purposes.  As previously discussed, restoration will occur by allowing the system to return to as near a natural state as hydrologically possible.  However, some land management practices, including prescribed burning and fencing and posting to prevent trespassing, will be necessary.”  As set forth in the GRR, the objectives for the Southern Glades are the restoration of the natural habitat, restoration of water flows that simulate historic conditions, control of exotic pest plants, and restoration of natural fire regimes to maintain necessary plant community distributions.

To accomplish the objectives of the May 1994 GRR for the Southern Glades, it has been determined that these lands must be available to provide an unrestricted flow- way and that restrictions on the use of these lands must be implemented and maintained for the life of the project.   Subsequent to the May 1994 GRR, the following land management guidelines have been identified:  (1) The use of Off Road Vehicles or other motorized vehicles and boats (including tracked vehicles) would be prohibited on all lands, except for lands west of U.S. Highway 1 and east of the C-109 (approximately 1,600 acres).  Use of these vehicles would only be allowed on the lands west of U.S. Highway 1 and east of C-109 from December 1 through March 1 of each year.  Camping would be prohibited;  (2) Exotic plant control would be required, which would require access to the area for application of herbicides and mechanical or manual removal activities;  (3) Water management alterations would be required to re-establish natural flow patterns to re-establish historic vegetation communities, which may require increasing or reducing flows over the area at times;  (4) All types of permanent structures, agriculture and mining would be prohibited;   (5) Open access to the area would be required at all times for hydrologic and ecological monitoring activities;  And (5) fire management controls would be required including the right of access to prevent or fight unnatural fires and to perform controlled burns as a management action.


Restoration of natural historic hydrologic conditions in the lower C-111 area known as the Southern Glades consists of several components.  Foremost is the provision of an unobstructed permanent route to be made available for sheetflow from the C-111N area and the Eastern Panhandle area of ENP and its eventual discharge into Florida Bay.  As outlined in the May 1994 GRR, restoration of sheetflow will be accomplished by components that include such activities as backfilling/shallowing of existing canals and removal of spoil mounds.  In conjunction with this restoration, it must also be ensured that the original project purpose of flood control is maintained in areas potentially affected by more natural hydrologic conditions.  Operations for flood control in the C-111 Basin must not be affected due to the wetter conditions in the Southern Glades.  Land that will experience higher water levels as a result of the restoration in the Southern Glades must be identified and acquired to remove both the threat of potential future flood damages and operational restrictions. 

In the Rocky Glades, approximately 1,078 acres of land owned or to be acquired by ENP were identified for project purposes in the authorized plan outlined in the May 1994 GRR and the November 1994 REDM.  These lands were to be acquired by the National Park Service on behalf of ENP.  In the May 1994 GRR and November 1994 REDM, it was stated that these lands would be made available by the National Park Service but no value was attributed to these lands.  As summarized in the National Park Service letter dated 8 June 2000, included in Appendix H, National Park Service policy does not allow use of Park land for Corps project purposes.  To simplify complex procedures required by the Park Service to accomplish the May 1994 GRR, ENP representatives proposed an exchange of these lands for an equal amount of acreage in the Southern Glades.  These lands are currently owned or being acquired by the South Florida Water Management District.  This land involved in the exchange would eventually be incorporated into ENP proper and preserve the current amount of land contained within the boundaries of ENP.   


Reduction of seepage losses from ENP is a component of the May 1994 GRR which is to be accomplished by the creation of a hydrologic ridge east of the ENP boundary.  The hydrologic ridge consists of a buffer zone and a detention zone, with canal water being pumped into the detention zone.  As outlined in the May 1994 GRR, the detention zone stretched from the Frog Pond to S-332B, which is just south of the Rocky Glades area, a distance of approximately four and one half miles.  This Supplement will contain a plan to reduce seepage loss from the ENP region west of the Rocky Glades area.  The hydrologic ridge/detention zone will stretch from the Frog Pond to just west of S-332A.  The hydrologic ridge/buffer zone will stretch from the Frog Pond to the southern boundary of the 8.5 Square Mile Area.  This would require the use of land currently being acquired in the Rocky Glades area between S-332A and the 8.5 Square Mile Area. 

Alternative levee alignments will be considered in the process of determining an acceptable alignment for the L-31W tieback levee.  Alternative land areas will also be developed and considered in the process of determining the necessary acreage in the Southern Glades to accomplish project purposes and allow implementation of the authorized May 1994 GRR.  The goal of this objective is to determine the Everglades National Park land in the Rocky Glades and land in the Southern Glades needed to accomplish project purposes. 

5.3 PLANNING CONSTRAINTS

While the planning objectives describe the goals of the Supplement, there are certain limitations, which must be considered in evaluating any plan for possible implementation.  In the case of this Supplement, the C-111 Project, as authorized in the May 1994 C-111 GRR, will not be reformulated.  A primary planning constraint involves the fact that implementation of the May 1994 GRR plan has not been completed.  Conditions resulting from the implementation of the authorized plan in the May 1994 GRR are not fully known and must be inferred from existing reports, studies, and information.  This directly effects consideration of State water quality requirements as mentioned in WRDA '96.  

This Supplement, where the subject of water quality is concerned, will not develop a structural plan for implementation of water quality features but allow for future water quality concerns to be addressed.  This will be achieved through future use of Appendix G, of this document, entitled Water Quality and the C-111 Project.  If necessary, subsequent reports and/or studies will refine fundamentals described in Appendix G as well as develop measures to address water quality issues that result from implementation of the authorized plan in the May 1994 GRR.

5.4 PROJECT OPERATIONS FOR ALTERNATIVE PLANS

Future operational modifications to the C-111 Project will be determined through continued implementation of the Interim Structural Operating Plan (ISOP), the Interim Operating Plan (IOP), and the Modified Water Deliveries to Everglades National Park  and C-111 Operational EIS, as appropriate.  The structural plans contained in this report are based on the continued use of the existing operating guidelines, which currently consists of the ISOP.

5.5 EVALUATION FACTORS

The evaluation factors defined in the following sections will be utilized to accomplish the goals and objectives of this Supplement.  The evaluation factors will also indirectly establish consistency of the alternatives in this Supplement with the authorized plan in the May 1994 GRR.  The evaluation factors to be used in this Supplement are listed below and include evaluation factors outlined in the May 1994 GRR. 

a. Operational flexibility of the proposed plan of action

b. Cost effectiveness of the plan

c. Environmental benefits

d. Flood control economic impacts

e. Preservation of natural land acreage in ENP 
 

5.5.1 Operational Flexibility

The following evaluation criteria are utilized to demonstrate each alternative's effectiveness at providing operational flexibility.

a. Reduction of canal pumping discharges to Everglades National Park from S‑332A.  This addresses the May 1994 GRR's lack of a detention zone for S-332A.  Reduction of the pump discharge will be achieved by providing a detention zone that will confine the discharge, keeping it from flowing directly into ENP. 

b. Reduction of Everglades National Park seepage to L-31N/C-111 in the Rocky Glades area.  This will be achieved by extending the hydrologic ridge concept outlined in the May 1994 GRR to the north.  The reduction of seepage from ENP enabled by the hydrologic ridge will be extended to this area of the Rocky Glades.

c. Minimize State-owned land in the Southern Glades region that is impacted by raising water levels to more natural conditions.  Inundation of this land could potentially limit operations in the C-111 Basin and therefore must be addressed.  This will be achieved by identifying and designating land that will have an increase in water levels due to implementation of the May 1994 GRR plan as land needed for project purposes. 

d. Maintain existing flood protection for the C-111 Basin east of L-31N and C‑111.  This will be achieved by consideration of alternative plans that will have similar hydrologic impacts to areas east of L-31N and C-111 in the Rocky Glades, consistent with the May 1994 GRR. 

5.5.2 Cost Effectiveness

Cost effectiveness is evaluated by comparing the total average annual equivalent costs of alternatives that meet the project objectives.  These costs are determined by comparing and evaluating the life cycle costs of each alternative.  Life cycle costs include total project investment costs, replacement costs, and operation and maintenance costs.

5.5.3 Environmental Benefits

The following evaluation criteria are utilized to demonstrate each alternative's effectiveness at providing environmental benefits:

a. Provide a detention zone for S-332A that consists of minimal wetland acreage.  For this Supplement, wetland acreage in the detention zone for S-332A is considered to be land owned or land being acquired by ENP.

b. Provide a detention zone for S-332A that consists of a minimal amount of useable critical habitat for the Cape Sable seaside sparrow.  For this Supplement, useable critical habitat for the Cape Sable seaside sparrow is considered to be land located within the Cape Sable seaside sparrow habitat area, previously defined by the FWS, that has not been used for agricultural purposes. 

5.5.4 Flood Control Economic Impacts

Flood damage reduction benefits are compared with the No-action Plan, in this Supplement the no-action plan is the authorized May 1994 GRR plan.  Due to the limited development in the Southern Glades area, which represents the major difference between the May 1994 GRR plan and Plan B of this Supplement, flood damages prevented by Plan B were considered equal to the May 1994 GRR.

5.5.5 Preservation of Natural Land Acreage in ENP

Natural land, for evaluation purposes in this Supplement, is considered to be land that meets the various criteria established by ENP personnel and outlined in the ENP memorandum, dated 9 July 1999, entitled: "C-111 Land Swap - Draft Evaluation and Recommendation".  Preservation of the natural land acreage in ENP is evaluated by comparing acreage totals of ENP owned Rocky Glades land (identified for project purposes in the May 1994 GRR) to Southern Glades land currently owned by SFWMD. The Southern Glades land that meets these criteria would be used in a land swap to preserve the natural land acreage in ENP with credit for the Southern Glades land swap acreage going toward SFWMD’s cost share requirement.  

5.6 ALTERNATIVES

5.6.1 Alternatives Background

The C-111 GRR was completed in May 1994 and provided a recommended plan that was to enable a timely resolution of the ecosystem degradation problems in Taylor Slough and Florida Bay.  The recommended plan was actually a structural plan that assumed continuation of current operating strategies.  In 1994, operating criteria that optimize project benefits was to be developed as a product of the Experimental Program during design and construction of the plan's components. In 1999, operating criteria developed through use of the Experimental Program was superseded with criteria prompted the U.S. Fish and Wildlife Service 19 February 1999 Final Biological Opinion (BO).  This has resulted in the Interim Structural and Operational Plan (ISOP) and subsequently, the Interim Operating Plan (IOP).
Included in the authorized May 1994 GRR plan was acquisition of land in the Frog Pond, Rocky Glades, and Southern Glades.  Since C-111 real estate acquisition began, land costs have been much higher than had been estimated in the May 1994 C‑111 GRR and the November 1994 REDM.  In recognition of this fact, Congress changed the C-111 Project to a 50/50 cost share between the Federal and non-Federal sponsor in the Water Resources Development Act of 1996 (WRDA '96).  

Congress also gave the Corps authority to cost share water quality features deemed necessary, by the Secretary of the Army, as a result of project implementation.  Section 528 of WRDA '96 requires the Secretary to take into account the protection of water quality by considering applicable water quality standards and include water quality features necessary to provide water to restore, preserve, and protect the south Florida ecosystem.  The Act further states that if the Secretary determines that a project feature to improve water quality is essential to Everglades restoration, the non-Federal cost of the feature shall be 50 percent.  This provision does not apply to any feature of the Everglades Construction Project being constructed by the State of Florida.

Because the authority did not exist at the time, the development of the May 1994 GRR recommended plan did not consider water quality features to address applicable water quality standards.  The recommended plan to be contained in this Supplement will include a dollar value in the project cost estimate that will allow future water quality concerns to be addressed, as necessary.

A determination of the Southern Glades lands needed for project purposes is required so that SFWMD can receive credit for lands that are necessary to provide for project purposes.  To implement the terms of WRDA '96, an updated project cost estimate is needed.  This will then be included in an amendment to the C-111 Project Cooperation Agreement (PCA).  

5.6.5 Supplement Preliminary Alternatives

One of the objectives of this Supplement is to determine the Everglades National Park land in the Rocky Glades required to provide for project purposes authorized in the May 1994 GRR and the November 1994 REDM.  In the Rocky Glades, the process of determining the land required involves consideration of the May 1994 GRR authorized plan as well as the WRDA '96 water quality authority.  The hydrologic ridge concept (detention zone and buffer zone) was originally defined in the May 1994 GRR, alternatives that provide for the northward extension of the hydrologic ridge are listed below.  For this Supplement, this involves the extension of the L-31W tieback levee, which would provide a detention zone to coincide with the authorized buffer zone adjacent to S‑332A.  The alternatives define ENP land needed in the Rocky Glades and outlines the L-31W tieback levee which will enable containment of water pumped from S-332A.

"No Action Plan" - Figure 5-1

Alternative 1 - Figure 5-2

Alternative 2 - Figure 5-3

Alternative 3 - Figure 5-4

Alternative 4 - Figure 5-5

Alternative 5 - Figure 5-6


The extended detention zone, as defined by the listed alternatives, contains both SFWMD and ENP land.  All of this land has already been approved as project lands and is currently being acquired.  As a result of the May 1994 GRR and November 1994 REDM, land acquisitions amounting to 1,078 acres by ENP and 5,322 acres by SFWMD were authorized to provide for project purposes.  This Supplement will retain these authorized lands while defining a detention zone for pump station S-332A and extending the hydrologic ridge concept originally identified in the May 1994 GRR. 

 Table 5-1 contains a listing of land types and acreages involved with the alternatives identified above in Figures 5-2 through 5-6.  In Table 5-1, "Additional ENP Land Required" refers to the ENP land that is required in addition to the 1,078 acres originally authorized as a result of the May 1994 GRR,  "Agricultural Land in New Detention Zone" refers to the land previously used for agricultural purposes but will be contained within the detention zone formed by each alternative.  "Wetlands in New Detention Zone" refers to the undisturbed land that will be contained within the detention zone formed by each alternative, this includes land that is currently owned by ENP. "Agricultural Land West of L-31W Tieback" refers to the agricultural land that will be located between the ENP boundary and the L-31W tieback levee constructed for each alternative.  "Size of New Detention Zone" refers to the size of the detention zone formed by each alternative.  "Sparrow Habitat in New Detention Zone" refers to the land previously designated by the U.S. Fish and Wildlife Service in 1977 as habitat for the Cape Sable seaside sparrow that will be included in the detention zone formed by each alternative.  This land, designated in 1977, today actually contains several land types including wetland and agricultural.  The information contained in Table 5-1 will be referred to later in the evaluation of the alternatives.

Table 5-1

Land in Rocky Glades Associated with

L-31W Tieback Levee Alignment Alternatives

(acres)


Additional

ENP Land Required 
Agricultural Land in    New  Detention

Zone
Wetlands

In New Detention

Zone
Agricultural Land West

of L-31W Tieback Levee
Size of New Detention Zone
Sparrow

Habitat in

New Detention

Zone

Rocky Glades 

Preliminary Alternative 1
1,100
993
660
31
1,653
1,226

Rocky Glades Preliminary Alternative 2
508
914
258
276
1,172
615

Rocky Glades Preliminary Alternative 3
251
991
251
0
1,242
852

Rocky Glades Preliminary Alternative 4
111
513
111
494
624
355

Rocky Glades

Preliminary Alternative 5
5
986
5
0
991
601

Figure 5-1

Figure 5-2

Figure 5-3

Figure 5-4

Figure 5-5

Figure 5-6

In conjunction with the Southern Glades lands needed, the following six land areas were considered in determining lands needed to; achieve the project purposes as outlined in the May 1994 GRR, to address the May 1994 plan's hydrologic impacts in the Southern Glades, and to define the land to be exchanged between SFWMD and ENP to offset the loss of ENP land in the Rocky Glades.  It is recognized that the Southern Glades land area consists of land that is without major agricultural and/or urban development.  The land to be exchanged between SFWMD and ENP to satisfy the objective of protecting the natural values associated with ENP will be located within the Southern Glades region.  The following represent the preliminary alternatives for the Southern Glades land issue, Figure 5-7 should be referred to for each description.

Preliminary Alternative U - An area that has a western boundary it shares with ENP; a southern boundary it shares with ENP; a northern boundary that is the north section line of Section 30, Township 58 South, Range 38 East; and encompasses the western third of Sections 30 and 31, Township 58 South, Range 38 East and the western third of Sections 6, 7, and 18, Township 59 South, Range 38 East.  This area includes approximately 1,068 acres.

Preliminary Alternative V - An area that has a western boundary it shares with ENP; a southern boundary it shares with ENP; an eastern boundary that is the east section line of Sections 7, 18, Township 59 South, Range 38 East; and encompasses Section 18, Township 59 South, Range 38 East and the southern two-thirds of Section 7, Township 59 South, Range 38 East..

Preliminary Alternative W - An area that has a western boundary it shares with ENP; a southern boundary that is the south section line of Sections 31 and 32, Township 58 South, Range 38 East, a northern boundary that is the north section line of Sections 31 and 32, Township 58 South, Range 38 East; and encompasses Section 31, Township 58 South, Range 38 East and the western two-thirds of Section 32, Township 58 South, Range 38 East.  This area includes approximately 1,068 acres.

Preliminary Alternative X - An area that has a western boundary it shares with ENP; a southern boundary it shares with ENP, a northern boundary that is the north section line of Sections 17 and 18, Township 59 South, Range 38 East; and encompasses Section 18, Township 59 South, Range 38 East and the western two-thirds of Section 17, Township 59 South, Range 38 East.  This area includes approximately 1,068 acres.

Preliminary Alternative Y - An area that has a western boundary that is the west section lines of Sections 3, 10, 15, Township 59 South, Range 38 East and Sections 27, 34, and part of Section 22, Township 58 South, Range 38 East; has a southern boundary it shares with ENP; and has an eastern boundary that is U.S. Highway 1's 

Figure 5-7

western right-of-way.  This area includes approximately 15,520 acres, it encompasses the "Middle", "South", and "Coastal" areas depicted on Figure 5-7.

Preliminary Alternative Z - An area that has a northern boundary that is the north section lines of Section 19, Township 58 South, Range 39 East and Sections 16, 17, 18, 22, 23, and 24, Township 59 South, Range 38 East; has a western boundary that it shares with ENP; has a southern boundary it shares with ENP, and has an eastern boundary that is U.S. Highway 1's western right-of-way.  This area includes approximately 30,066 acres, it encompasses the "Western", "Middle", "South", and "Coastal" areas and the southern Sections that are in the "North" area depicted on Figure 5-7.  This area includes the land recommended for a land swap by ENP in the National Park Service letter dated 8 June 2000, included in Appendix H.
5.6.6 Evaluation of Supplement Preliminary Alternatives

It is obvious that the land designated by the U.S. Fish and Wildlife Service for the Cape Sable seaside sparrow does not encompass all the land that corresponds with each alternative.  It is also clear from Figures 5-2 through 5-6 that several land types currently exist within the designated area.  Evaluation factors previously defined are listed in Table 5-2 and compared to the "No Action Plan".  The "No Action Plan" represents the conditions that will result from implementation of the authorized May 1994 GRR plan.  The effects depicted are estimates of the ability of each alternative to meet each evaluation factor.

Table 5-2

Evaluation of Rocky Glades Preliminary Alternatives

Evaluation Factors
Rocky Glades 

Preliminary Alternative


1
2
3
4
5

Reduction of canal pumping discharges to Everglades National Park from S-332A.
+ +
+ +
+ +
+ +
+ +

Reduction of Everglades National Park seepage to L-31N/C-111 in Rocky Glades area.
+
+
+
+
+

Maintain flood control for the area east of L‑31N and C-111 in the Rocky Glades.
+ +
+ +
+ +
+ +
+ +

Provide a detention zone for S-332A that consists of minimal wetland acreage.
_
_
_
_
+ +

Provide a detention zone for S-332A that consists of a minimal amount of useable critical habitat for the Cape Sable seaside sparrow.
_
_
_
_
+ +

++ very likely      +  likely       0 unknown       -  unlikely      -- very unlikely

Likewise, evaluation factors for the Southern Glades preliminary alternatives are listed in Table 5-3.  The effects depicted are estimates of the ability of each alternative to meet the evaluation factor. The effects are compared to the "No Action Plan" which represents the conditions that will result from implementation of the authorized May 1994 GRR plan.  Table 5-3 includes evaluation factors and effects that are contained in the ENP memorandum, dated 9 July 1999, entitled: "C‑111 Land Swap - Draft Evaluation and Recommendation".  Table 5-3 consists of criteria, provided by ENP personnel, that was used in identifying a land area of suitable quality to be used in a land swap between ENP and SFWMD.  Alternatives U, V, and W, shown on Figure 5-7, are all contained within the area defined as alternative Z, which is described above in Section 5.6.5.  

Table 5-3

Evaluation of Southern Glades Preliminary Alternatives

Evaluation Factors
Southern Glades

Preliminary Alternative


U
V
W
X
Y
Z

Minimize non-project land acreage that will be impacted by raising water levels to more natural conditions.
- -
- -
- -
- -
-
+ +

Provide land for a possible future land exchange that is contiguous to the existing ENP boundary.
+ +
+ +
+ +
+ +
+ +
+ +

Provide land for a possible future land exchange that contains a minimal amount of invasive exotic plants.
- -
+ +
+ +
+ +
0
+ +

Provide land for a possible future land exchange that contains a minimal amount of existing agricultural/urban development.
+ +
+ +
- -
+ +
+ +
+ +

Provide land for a possible future land exchange that has minimal detrimental impact to existing/planned recreational uses.
- -
+
- -
+ +
0
+ +

Provide land for a possible future land exchange that does not include existing/planned airboat and/or buggy use.
-
+ +
- -
+ +
0
+ +

Provide land for a possible future land exchange that consists of minimal physical complications with management of fire.
NC
NC
- -
NC
NC
+ +

Plan effects are estimates of net overall changes from the "without project" condition

++ very likely      +  likely       0 unknown       -  unlikely      -- very unlikely     NC No Change

5.6.7 Supplement Final Plans

Since the authorized May 1994 GRR plan dictates that discharges from S-332D will flow into ENP at Taylor Slough, the state water quality standards for releases must, pursuant to the Settlement Agreement, assure non-degradation of ENP.  Given its responsibility to construct the authorized May 1994 GRR in a manner which helps achieve the goals of the Settlement Agreement, the Corps must take all reasonable measures to assure that the Settlement Agreement standards are met.  If necessary, this could include measures such as modifying the existing detention zones outlined in the May 1994 GRR and this Supplement to integrate future superior technology based on operational/experimental demonstration treatment tests.  The superior technology should be tested within the basin to insure site compatibility for any proposed design changes.

5.6.7.1 Plan A

This plan is the "No Action Plan".  It would retain the entire plan outlined in the May 1994 GRR with no additional features provided to address WRDA '96 authorities.  It would also retain the acreage needed for project purposes in the Southern Glades, Frog Pond, and Rocky Glades as previously outlined in the May 1994 GRR and November 1994 REDM. 

5.6.7.2 Plan B

This Plan contains; the ability to apply the water quality authority outlined in WRDA ’96, the Rocky Glades Alternative 5 as outlined in Section 5.6.5, and the Southern Glades Alternative Z as outlined in Section 5.6.5.  Table 5-4 depicts the additional acreage Plan B requires for project purposes, shows the acreage authorized in the May 1994 GRR plan, and shows a total value for acreage that will be a result of the authorized May 1994 plan and this Supplement's Plan B.  The SFWMD Rocky Glades acreage shown in Table 5-4 has been updated from 5,322 acres, set forth in the May 1994 GRR and November 1994 REDM, to 4,980 acres.  This reduction in acreage is based on recent, more accurate mapping by SFWMD.  This Alternative Plan also updates the ENP acreage from 1,078 acres to approximately 1,058 acres, also due to more accurate mapping.

Table 5-4

Land Associated With C-111 Project (acres)


Total

ENP
SFWMD Rocky

Glades
SFWMD Southern

Glades
SFWMD Frog

Pond
Rocky

Glades Detention

Zone

Acreage Authorized in May 1994 GRR for Project Purposes 
1,078
5,322
250
5,215
1,220

Additional Acreage Plan B Requires for Project Purposes 
5
0
29,816
0
0

Authorized May 1994 GRR and Plan B Acreage Total
1,058*
4,980*
30,066
5,215
2,211**


*This reduction in acreage is based on more accurate mapping by SFWMD.

**Contains approximately 991 acres authorized for project purposes in May 1994 GRR but not contained in a detention zone.

5.7 SECTION 122 EFFECTS

Effects of the Supplement's final alternatives on air, noise, and water pollution, natural resources, and other types of resources listed in Section 122 of the Flood Control Act of 1970 are displayed in Table 5-5.  The "Existing Conditions" reflect the ongoing implementation and construction of the authorized May 1994 GRR plan.

Table 5-5

Effects Evaluation:

Categories of Effects

Listed in "Section 122"

Categories

Of Effects


Historic Conditions
Existing Conditions
Plan A

(No Action Plan)
Plan

B

Air Pollution
Low
Low
Same as May 1994 GRR effects
0

Noise Pollution
Low
Low - Moderate
Same as May 1994 GRR effects
0

Water Pollution
Low
Moderate
Same as May 1994 GRR effects
+

Manmade Resources
Low
Moderate
Same as May 1994 GRR effects
--

Natural Resources
High
Moderate
Same as May 1994 GRR effects
+

Aesthetic Values
High
Moderate
Same as May 1994 GRR effects
+

Community 

Cohesion
Low
Moderate
Same as May 1994 GRR effects
-

Public Facilities 

and Services
Low
Moderate
Same as May 1994 GRR effects
-

Employment
Low
Moderate
Same as May 1994 GRR effects
0

Tax Values
Low
Moderate
Same as May 1994 GRR effects
0

Property Values
Low
Moderate
Same as May 1994 GRR effects
0

Displacement 

of People
Not

applicable
Not

applicable
Same as May 1994 GRR effects
0

Displacement 

of Businesses
Not

applicable
Not

applicable
Same as May 1994 GRR effects
0

Displacement 

of Farms
Not

applicable
Not

applicable
Same as May 1994 GRR effects
0

Desirable 

Community Growth
Not

applicable
Not

applicable
Same as May 1994 GRR effects
0

Desirable 

Regional Growth
Not

applicable
Not

applicable
Same as May 1994 GRR effects
0

++
+
0
-
--

very beneficial change
beneficial change
no change
adverse change
very adverse change

5.8 PRINCIPLES AND GUIDELINES EFFECTS

Effect of the Supplement's plan on endangered and threatened species, historic and cultural properties, and other types of resources listed in the Principles and Guidelines will have no significant change over the effect of the authorized May 1994 GRR plan.  The "Existing Conditions" reflect the ongoing implementation and construction of the authorized May 1994 GRR plan.  Due to the minimal amount of construction activities in this Supplement's plan the results of the analysis performed for the May 1994 GRR will be referred to for this Supplement.  The analysis is displayed in Table 5-6.

Table 5-6

Effects Evaluation:

Categories of Natural and Cultural Resources Effects

Listed in the "Principles and Guidelines"

Categories

Of Effects


Historic Conditions
Existing Conditions
Plan A

(No Action Plan)
Plan

B

Air Quality
Good
Good
Same as May 1994 GRR effects
No change

Areas of particular concern within the coastal zone
None
None
Same as May 1994 GRR effects
Minor change with introduction of fresh water

Endangered and threatened species
Not applicable
Species 

present
Same as May 1994 GRR effects
No effect pending the USFWS concurrence

Historic and cultural properties
Not applicable
Few known 

sites
Same as May 1994 GRR effects
Possible effects to unknown resources on tree islands

Prime and unique farmlands
Not 

applicable
No change
Same as May 1994 GRR effects
Loss of portion of the Rocky Glades

Water quality
Good
"Fair" potential phosphorus problems
Same as May 1994 GRR effects
"Fair - Good" potential phosphorus problems

Wild and scenic rivers
Not applicable
0 miles
Same as May 1994 GRR effects
No change

5.9 EVALUATION ACCOUNTS

Table 5-7 displays effects of the Supplement's final alternatives in the four evaluation accounts listed in the Principles & Guidelines - national economic development, environmental quality, regional economic development, and other social issues.  These evaluation accounts were previously applied to the May 1994 GRR plan and many of the results obtained can be applied to this Supplement.  The alternatives in this Supplement were developed to be easily incorporated into and consistent with the authorized May 1994 GRR plan.  Plan A, the "No Action Plan" will result in the authorized May 1994 GRR being completed without incorporation of WRDA '96 authorities.  The value representing Plan A includes; updating the original 1994 GRR cost estimate to April 2000 dollars, consideration for Federal construction already completed which revises the original cost estimate, and increased land costs in the Frog Pond and the Rocky Glades.

Table 5-7

Effects Evaluation:  Evaluation Accounts

Listed in the “Principles & Guidelines”

EVALUATION

ACCOUNTS
HISTORIC CONDITION
EXISTING CONDITION
Plan

A 

(No Action Plan)
Plan

B

NATIONAL ECONOMIC DEVELOPMENT ACCOUNT







Project Cost 
NA
NA
$192,799,470
$235,469,800







Annual Benefits
NA
NA
Same as May 1994 GRR effects
Same as May 1994 GRR 

effects







Annual Costs (6 5/8%)
NA
NA
$15,458,750
$18,990,950







ENVIRONMENTAL QUALITY ACCOUNT







Ecological Value
High
Low
Same as May 1994 GRR effects
Improv-Mod 

in addition to May 1994 effects







Cultural Value
High
High
Same as May 1994 GRR effects
Min effect-low 

in addition to May 1994 effects







Aesthetic Value
High
Low
Same as May 1994 GRR effects
Same as May 1994 GRR 

effects







REGIONAL ECONOMIC DEVELOPMENT ACCOUNT







Regional 

Income
Low
Moderate
Same as May 1994 GRR effects
Same as May 1994 GRR 

effects







Regional 

Employment
Low
Moderate
Same as May 1994 GRR effects
Same as May 1994 GRR 

effects







OTHER SOCIAL

EFFECTS ACCOUNT
NA
NA
Same as May 1994 GRR effects
Purchase 29,000+ acres in Southern Glades

5.10 ENVIRONMENTAL EVALUATION OF ALTERNATIVES


The environmental alternatives involve the five different alignments of the detention zone levee (L-31W tieback levee) for pump station S-332A, identified as Alternatives 1 through 5 and shown in Figures 5-2 through 5-6, respectively.  After a preliminary alternative screening analysis, alternative levee alignment 5 was selected.  Table 5-1 shows the number of acres of Cape Sable seaside sparrow habitat designated by the USFWS in 1977, that would be included in the detention zone for each of the alternative levee alignments.  This and other environmental issues are discussed in detail in the USFWS's Draft Fish and Wildlife Coordination Act (FWCA) Report included as Annex D.  The No-Action alternative would likely require the removal of S-332A from the authorized C-111 Plan, because direct pump discharge from the L‑31N Canal into Park wetlands would likely not meet water quality standards.

5.11 SALTWATER INTRUSION

It is anticipated that there would be no change in salinity encroachment problems.

5.12 PLANNING CRITERIA

Performance of the alternatives with respect to planning criteria, including the planning objectives, planning constraints, evaluation factors, and the four P&G criteria of completeness, effectiveness, efficiency, and acceptability, is displayed in Table 5-8.

Completeness is the extent to which a given alternative plan provides and accounts for all necessary investments or other actions to ensure the realization of the planned effects.  Effectiveness is the extent to which an alternative plan alleviates the specified problems and achieves the specified opportunities.  Efficiency is the extent to which a given alternative plan is the most cost effective means of alleviating the specified problems and realizing the specified opportunities.  Acceptability is the workability and viability of the alternative plan with respect to acceptance by State and local entities and the public and compatibility with existing laws, regulations, and public policies.

Table 5-8

Planning Criteria Evaluation

Planning 

Criteria
Plan

A
Plan

B

OBJECTIVES:



Restoration of historic hydrologic conditions in the C-111 Basin
0
+ +





Protection of natural values associated with ENP
0
+ +





Maintain flood protection for the C-111 Basin east of L-31N and C-111 in the Rocky Glades
0
0





Identification of Southern Glades land and ENP land in the Rocky Glades area needed for project purposes
0
+ +





EVALUATION FACTORS:



Operational flexibility
0
+ +





Cost effectiveness of the plan
0






Environmental benefits
0
+ +





Preservation of natural land acreage in ENP
0
+ +





P&G CRITERIA



Completeness
Not Applicable
High





Effectiveness
Not Applicable
High





Efficiency
Not Applicable
High





Acceptability
Not Applicable
High

Plan effects are estimates of net overall changes from the "without project" condition

++
+
0
-
--

very beneficial change
beneficial change
no change
adverse change
very adverse change

5.13 PUBLIC VIEWS

It is anticipated that there will not be any new issues raised by the public in response to this Supplement.  However, the agricultural community's concern during the development of the May 1994 GRR remains.  The agricultural community was, and still is concerned that project modifications for water delivery to the Park will adversely impact agricultural production within the C-111 study area.    

5.14 EVALUATION OF ALTERNATIVE PLANS

The evaluation factors described in Section 5.5 were utilized to measure each alternative plan's effectiveness at satisfying the project objectives described in Section 5.2.  The principle objective of this Supplement is the application of WRDA '96 authorities, stated in Section 1.1, to the authorized plan contained in the May 1994 GRR.  This is accomplished through, the project objectives of; application of the WRDA '96 water quality authority to the authorized plan contained in the May 1994 GRR and this Supplement, and identification of Southern Glades land and Everglades National Park land in the Rocky Glades needed to accomplish project purposes authorized in the May 1994 GRR.    Table 5-9 contains an evaluation of the project objectives.

5.14.1 Operational Flexibility Evaluation of Alternative Plans

The operational flexibility factors are measures of each alternative plan's ability to satisfy the project objective of; identification of land in the Southern Glades and Everglades National Park land in the Rocky Glades needed to accomplish project purposes authorized in the May 1994 GRR.  Table 5-9 was referred to in the evaluation of operational flexibility. 

Table 5-9

Evaluation of Supplement Final Plans

Evaluation Factors
Plan

A
Plan

B

Project Objectives



Restoration of historic hydrologic conditions in the C-111 Basin.
Y
Y





Protection of natural values associated with Everglades National Park.
Y
Y





Maintain flood protection for the C-111 Basin east of L-31N and C-111.
Y
Y





Application of WRDA '96 water quality authority to the authorized plan contained in the May 1994 GRR and the plan's additional features recommended in this Supplement.
N
Y





Identification of Southern Glades land and Everglades National Park land in the Rocky Glades area needed to accomplish project purposes authorized in the May 1994 GRR and the November 1994 REDM.
N
Y

Operational Flexibility



Reduction of canal pumping discharges to Everglades National Park from S-332A.
N
Y





Reduction of Everglades National Park seepage to L-31N/C-111 in Rocky Glades area.
Y
Y





Minimize State-owned land in the Southern Glades region that is impacted by raising water levels to more natural conditions.
N
Y





Maintain existing flood protection for the C-111 Basin east of L-31N and C-111 in the Rocky Glades.
Y
Y



N - Alternative plan does not satisfy evaluation factor



Y - Alternative plan does satisfy evaluation factor

5.14.2 Cost Effectiveness Evaluation of Alternative Plans

The cost effectiveness of the alternative plans is determined by evaluating and comparing life cycle costs.  Results are expressed as total annual costs.  This includes the total project construction costs, interest during construction, and all annual operation, maintenance, repair, rehabilitation, and replacement costs.  Table 5-10 summarizes the total annual costs of the alternative plans.

Table 5-10

Cost Effectiveness Evaluation

ITEM
Plan A
Plan B





Initial Cost
$192,799,470
$235,469,800

Interest During Construction
$17,060,660
$19,052,560

TOTAL INVESTMENT COST
$209,860,130
$254,522,360





Interest and Amortization
$14,489,510
$17,573,150

Operation & Maintenance
$846,240
$1,294,800

Annualized Replacements
$123,000
$123,000

TOTAL ANNUAL COST
$15,458,750
$18,990,950

5.14.3 Flood Control Impact Evaluation of Alternative Plans
The alternatives developed in this Supplement have hydrologic and hydraulic responses that are consistent with the May 1994 GRR.  Land depicted in the alternatives includes land that was authorized for purchase in the May 1994 GRR and land that is currently owned by the South Florida Water Management District.  No economic evaluation was conducted due to there being minimal difference in flood damage effects for the Supplement alternatives when compared to the plan in the May 1994 GRR.  The Southern Glades today are very similar to the Southern Glades at the time the May 1994 GRR was written.  However, dollars were updated to reflect 1999 price values.      

5.14.4 Identification of the Recommended Plan

The plan that produces the greatest benefit to the environment while applying the pertinent authorities provided in the Water Resources Development Act of 1996 is Alternative Plan B.  Table 5-4 of this Supplement outlines 29,816 acres in the Southern Glades (SFWMD acquisition) and 5 acres in the Rocky Glades (ENP acquisition) above and beyond the acreage authorized in the May 1994 GRR, 250 acres in the Southern Glades and 1,078 acres in the Rocky Glades. 

The detention zone created by the L-31W tieback levee feature of Plan B will contain approximately 986 acres of agricultural land.  This agricultural land includes rock plowed soil previously used by agriculture interests.  The rock plowed soil will be removed, as necessary, as part of this Supplement's recommended plan and is reflected as a portion of the plan's cost estimate.  Also reflected is a cost to allow for the removal of rock plowed soil on approximately 142 acres of agricultural land within the detention zone previously outlined in the authorized May 1994 GRR plan. 

Included in the recommended plan is a land swap to ensure that the Everglades National Park Protection and Expansion Act of 1989 (ENP Act of 1989) is not violated by the construction and implementation of the authorized May 1994 GRR and the recommended plan in this Supplement.  There will be an acre for acre exchange of ENP land, required for the detention and buffer zones in the Rocky Glades, for SFWMD owned land in the Southern Glades.  This exchange can be approved by the Secretary of Interior and would adjust the ENP boundary so that the construction footprint outline in the May 1994 GRR and this Supplement is not contained within National Park Service land.

Water quality will be addressed through use of Appendix G, Water Quality and the C-111 Project.  Project related water quality costs proposed in this Supplement include allowances to address the water quality issues resulting from implementation of the May 1994 GRR.  Contingency funds are also proposed for studies to evaluate the potential water quality treatment benefits of future proposed water quality features and installation of supplemental water quality treatment features, if needed.  
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