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G.1 SOCIO-ECONOMICS 
 
G.1.1 Introduction 
 
The Site 1 recommended plan is an important piece of the South Florida ecosystem improvement 
efforts that together make up the overall Comprehensive Everglades Restoration Plan (CERP).  
This part of the Site 1 report is concerned with the socio-economic issues of plan 
implementation.  The primary effects of the project are the costs of implementation, and the 
ecosystem restoration and improvement effects.  The net national project cost (NED cost) 
represents the largest monetarily expressed impact of plan implementation. Project costs have 
regional impact dimensions as well, as expenditures on the project can cause changes in local 
and regional earnings, sales, and employment, due to the ripple effect of project spending 
throughout the regional economy.  The most significant beneficial effect of the project is the 
ecosystem improvement expected to result from the plan.  This major benefit is not expressed in 
monetary terms, in accordance with policy. A cost effective/incremental cost analysis is utilized 
to determine the alternative that provides the greatest desired benefits at the lowest possible cost.  
Besides these two major effects of costs and ecosystem improvement, the many components that 
together embody CERP also have some effects on recreation, fishing, and water supply 
(agricultural, and urban).  Site 1 plan's impacts in these areas are expected to be minor. 
 
G.1.2 Purpose of this Investigation  
 
This investigation assesses the economic effects of the alternative ecosystem restoration plans 
formulated in the feasibility phase of the Site 1 Impoundment project. The economic evaluation 
of the alternative restoration plans includes five principal elements: 
 
Socio-economic Profile of the Study Area: This profile includes population and economic 
forecasts for the region, as well as projections of future water demand. 
 
Anticipated Effects of Alternative Plans on the National Economic Development (NED) 
Account: Alternative plans could result in positive or negative effects on net national economic 
efficiency due to project-induced impacts on the following economic activities in south Florida: 
 

• Agricultural water supply. 
• Municipal and industrial (M&I) water supply. 
• Flooding potential. 
• Recreation. 
• Commercial and recreational fishing. 

 
Evaluation of Project Costs: Project costs include all expenditures required to implement the 
alternative plans. The Federal government and the State of Florida will share these costs. Project 
costs include those for initial construction; lands; relocations; rights of way; rehabilitation, 
replacement, and repair; and operations and maintenance (O&M) (including the costs of post-
construction monitoring and adaptive management). 
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Regional Economic Development (RED) Effects: The potential RED effects of the alternative 
plans include changes in income, employment, or economic output of the region. 
 
Other Social Effects (OSE): The potential social effects of the alternative restoration plans 
include effects on minority, elderly, and disadvantaged groups, population displacement, and 
effects on community cohesion. 
 
The economic analysis for the Site 1 study was conducted consistent with Federal statutes and 
Corps policy. Procedures for estimating NED and RED effects are specified in the Economic and 
Environmental Principles and Guidelines for Water and Related Land Resources Implementation 
Studies (U.S. Water Resources Council, 10 May 1983), Engineering Regulation (ER) 1105-2-
100 (22 April 2000), and other Corps guidance. 
 
G.1.3 Methodology 
 
A number of factors were considered prior to developing the methodologies used to evaluate the 
economic effects of the alternative restoration plans. These factors include: available analytical 
tools, economic theory, Federal policy, obtainable data, and time and budgetary constraints. 
These factors are discussed below. 
 
Without-Plan and With-Plan Conditions 
Proper definition of the without and with-plan conditions are critical to the planning process. The 
without-plan condition is the most likely condition expected to exist in the future in the absence 
of a proposed project. The future without plan condition (2050) is the benchmark against which 
alternative future with-plans are evaluated.  National and regional socio-economic parameters 
considered include income, employment, population, and other aggregate projections such as 
land use trends, water supply, and water demand. Comparisons of conditions with the 
implementation of alternative plans to future without-plan conditions were performed to identify 
the beneficial and adverse effects of the proposed plans. Depending on the alternative and the 
type of economic impact, changes resulting from implementation of a restoration plan may be 
desirable or undesirable when compared to the future without-plan condition. For example, 
alternatives that include modifications to the current system to provide additional water storage 
areas may result in fewer economic losses associated with agricultural (irrigation) water 
shortages. This would be a desirable ancillary benefit of restoration. 
 
Sources and Causes Of Economic Effects 
The potential economic impacts of the alternative restoration plans are secondary consequences 
of the environmental enhancements and hydrologic changes that are expected to result from the 
proposed structural and operational modifications to the Site 1 study area.  These projected 
impacts are contingent upon the successful implementation and operation of restoration plans 
and subsequent outputs. Therefore, subject to the uncertainties inherent in those ecosystem 
restoration activities. Due to the challenges inherent in quantifying NER benefits, quantifying the 
resulting NED benefits is also a challenge. Nonetheless there are methods for evaluating the 
economic efficiencies of alternative restoration plans.  
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Methodology For Conducting Economic Analysis 
 
Consistent with U.S. Army Corps of Engineers Guidance, a benefit-cost analysis is not required 
for national ecosystem restoration plans. For ecosystem restoration projects, a plan that 
reasonably maximizes ecosystem restoration benefits compared to costs, consistent with the 
Federal objective shall be selected. An incremental analysis approach was used to examine 
increments of plans or project features to determine their incremental costs and benefits in a 
progressive manner until incremental benefits no longer exceed incremental costs The 
methodologies used to conduct economic analysis studies for the Study were based on a 
combination of factors, including: economic theory, Corps of Engineers’ ecosystem restoration 
and economic evaluation policies, and the characteristics of methodologies used by economists 
to value ecosystem benefits.  For this study, the alternative restoration plans were compared 
using information in monetary and non-monetary units.  The economic analysis of the Site 1 
alternative restoration plans include: (1) the NED costs (in monetary terms), (2) the anticipated 
environmental benefits resulting from restoration measures (in non-monetary terms), (3) the 
NED benefits and impacts attributable to the following: agricultural water supply, municipal and 
industrial water supply, commercial navigation, recreation, and commercial fishing (in monetary 
and non-monetary terms) and (4) the positive and adverse regional economic effects (RED) 
resulting from project implementation.    
 
This section of the report address items (1), (3), and (4) above.  Theoretically, the economic basis 
for making policy decisions about whether to invest public funds in ecosystem restoration in Site 
1 is the same as for any other government-spending program. The monetary and non-monetary 
costs and benefits of any proposed government project should be compared in order to determine 
whether the expenditure is justified and to select the plan, which maximizes the net benefits to 
society for the investment of public funds. The costs of ecosystem restoration projects include: 
initial construction costs; major rehabilitation and repair costs; operations and maintenance 
(O&M) costs; post construction monitoring costs; and adverse NED effects. Typically, these 
costs can be expressed in monetary (i.e., dollar) terms. 
 
The principal challenge of ecosystem restoration economics is estimating the value of restoration 
benefits. The primary purpose (and therefore the primary benefits) of each alternative plan is 
ecosystem restoration. The benefits of ecosystem restoration are usually expressed by ecologists 
in non-monetary units, such as acres of specific habitat created or enhanced, indices of biological 
productivity associated with habitat improvement, or increased abundance and/or diversity of 
particular species of plants or animals. For decision-making purposes, it would be desirable to 
express ecosystem restoration benefits in monetary terms, in order to compare them with project 
costs. Expressing the costs and benefits of alternatives in a common, monetary metric would 
facilitate selection of the best restoration plan for a given site. However, calculating the monetary 
value of environmental amenities is both difficult and controversial. Environmental amenities are 
public goods that are generally not exchanged in the marketplace. For marketable commodities 
(i.e., items that people buy and sell), the demand, and prices paid, for these goods can be used as 
“proxies” for determining their value to consumers. In the absence of data on consumers’ 
expenditures for environmental amenities, resource economists have attempted to develop 
techniques that can be used to estimate their value using indirect indicators of consumers’ 
“willingness to pay” for ecosystem restoration. For goods and services that are not purchased in 
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the marketplace, non-market valuation approaches must be used to infer their value to the public. 
There are direct and indirect use values for these goods and services. Use values refer to the 
value consumers obtain from using a good that is related to an environmental amenity. For 
example, recreational fishermen obtain direct use value from the freshwater fisheries. The 
fishermen also obtain indirect use values from the ecosystem, since it provides ecological 
functions that contribute to the productivity of the fisheries. Use values can be either 
consumptive or non-consumptive. Consumptive use values refer to the cases for which the good 
is consumed by the user and is no longer available to others, such as waterfowl hunting. Non-
consumptive use values refer to the value obtained by a user in cases for which the good remains 
to be used by others in the future, such as catch-and-release fishing or bird watching. It is 
reasonable to expect that the alternative restoration plans will generate additional use values to 
the public. Non-market activities that would benefit from restoration plans include recreational 
fishing, subsistence activities, and a variety of eco-tourism related activities (e.g., bird watching, 
hiking, canoeing, etc.). 
 
Non-use values include the values the public obtains from simply knowing that the good or 
resource is available, even if they have not used it previously. Individuals may value a good 
simply from knowing it exists (existence value) or because the may want to have the opportunity 
to use it at some future time (option value). Again, it is reasonable to expect that the alternative 
restoration plans will generate additional non-use values to the public. The tremendous interest in 
and support for ecosystem restoration, not just in south Florida but throughout the country (and 
the world), is an indication that a broad segment of society values the ecosystem, even though 
most have never experienced the area first hand. 
 
Theoretically, it should be possible to determine the value of restoring the Site 1 ecosystem by 
asking people what they would be willing to pay for different levels and types of restoration 
projects, or by observing what they spend on ancillary costs (e.g., travel, subsistence, equipment, 
etc.) when they engage in these non-market experiences. Economists have developed a variety of 
techniques to estimate society’s willingness to pay for these types of non-marketable 
environmental amenities. These economic valuation techniques include market-based, surrogate 
market, and non-market methodologies (see Freeman, 1993). Market-based approaches estimate 
the value of environmental resources using information generated in the marketplace. These 
approaches include changes in factors of production, valuation of complimentary goods and 
services, defensive expenditures, and market valuation of the next best alternative. Surrogate-
market techniques estimate value based on preferences revealed in surrogate markets. These 
techniques include the travel cost method and hedonic valuation. The contingent valuation 
method (CVM) is the most widely accepted non-market valuation methodology. CVM is 
perceived as the most effective technique to determine society’s willingness to pay for 
environmental protection and/or restoration and is the only technique able to estimate non-use 
(i.e., option and existence) values. This method is based on carefully designed surveys that solicit 
respondent’s willingness to pay for a specific environmental resource in a given condition. The 
survey is intended to reveal both users’ and non-users’ willingness to pay for the resource. 
 
Unfortunately, these surrogate-market techniques, including CVM, have significant 
shortcomings that lead to concerns about their reliability and validity. They are especially 
problematic in cases for which respondents are unfamiliar with the environmental amenity, when 
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the issue is controversial, or where it generates strong reactions, based on ethical, rather than 
economic motivations. Most importantly for the Site 1 effort, the reliability and validity of these 
techniques are especially questionable in situations in which the actual changes that would result 
from the restoration efforts are difficult to precisely describe or visualize. Finally, stated 
preference methods, such as CVM, can be expensive to implement, especially when multiple 
alternatives are being evaluated. 
 
As specified in Corps of Engineers ecosystem restoration policy (EC 1105-2-210: Ecosystem 
Restoration in the Civil Works Program), ecosystem restoration projects are not subject to 
traditional benefit-cost analyses. An ecosystem restoration proposal must still be justified by 
comparing the monetary and non-monetary costs and benefits of restoring degraded ecosystems. 
Corps ecosystem restoration evaluation procedures focus on the non-monetary benefits of 
restoration, comparing these benefits to monetary costs using cost effectiveness and incremental 
cost analysis procedures. 
 
G.1.4 Prior Studies 
 
This study relied on the use of prior studies and other secondary information to the extent 
possible. These studies are contained in the reference list presented at the end of this Appendix. 
The SFWMD has previously conducted a wide variety of studies that directly or indirectly 
support this investigation. Interviews with SFWMD staff and review of SFWMD reports have 
contributed greatly to this investigation. 
 
G.1.5 Organization of Report 
 
The sections that follow evaluate the economic impacts of the alternative restoration plans. 
Section 2 develops a socio-economic profile for the region, and Section 3 contains the water 
demand forecasts for the region. The following sections develop the basis for critical physical 
and socio-economic effects of the future conditions, with-plan and without-plan. These effects 
were instrumental in the assessment of potential NED effects of the alternative restoration plans 
in subsequent sections, including agricultural water supply, M&I water supply, flooding, 
commercial navigation, recreation, and commercial and recreational fishing. The costs and the 
incremental analysis of the alternative plans are presented in Sections 7 and 8. The regional 
economic effects and other social effects of the alternative plans are explored in Sections 9 and 
10, respectively. 
 
G.2 POPULATION AND ECONOMY 
 
G.2.1 Overview 
 
This section of the appendix includes a description of the local economy and demographics of 
the study area. This descriptive information provides insight into the study area’s socio-
economic characteristics, and provides part of the basis for different facets of the economic 
impact evaluation work in the rest of this appendix.  
 



Appendix G Economic and Social Considerations 

Final Site 1 Impoundment PIR and EA  April 2006 
 Appendix G-6 

The people who live in the study area, and the economic activity, in which they are engaged, 
comprise important components of the area’s total environment.  In addition to the direct use of 
this data for the water use projections and other social effects mentioned above, they represent 
the socio-economic environment for the other impact topics of flooding, water use shortages, 
fishing, recreation, and navigation. 
 
 Any course of action forthcoming from this study will have effects throughout an economic 
system as well as the natural ecosystem(s), the health and sustenance of which are the impetus 
for this investigation. The economic system is connected with the natural ecosystem and in 
general is ultimately dependent upon it for survival. This connection is especially strong in the 
study area. Adverse changes in the health and condition of the natural system can cause severe 
negative impacts on the economic system, particularly in the study area for this feasibility study. 
Conversely, in this study area, beneficial changes to the natural system are expected to have a 
strong positive effect on the economic system. It is significant, therefore, to describe and 
understand the general economic and social environment within which such changes could take 
place. Although the main focus of economic impact evaluation efforts undertaken for this study 
has been to describe the economic impacts and benefits of alternatives being considered for 
implementation, describing the broader context for these evaluation efforts is also necessary and 
important. 
 
G.2.2 Study Area 
 
This study focused on the Site 1 study area of the Lower East Coast region of south Florida, 
located in Palm Beach County.   In terms of land use, the study area is mostly vacant 
pasturelands with low and medium density housing and commercial activities surrounding the 
land.  The majority of the urban areas are located outside the study area.  
 
G.2.2.1 Forecasted Land Use Changes 
 
Review of various local government comprehensive plan future land use maps has indicated that 
the portion of the project study located to the west, northwest and southwest of the anticipated 
Site 1 area will remain conservation areas (Loxahatchee Wildlife Area, WCA1 &WCA2A). 
Areas directly south of the project area (portions of Broward and Palm Beach Counties) are 
projected to contain a mix of low and medium density residential land usage and some 
commercial. Areas due east of the project area contain a mix of medium and high density 
residential, while further east, beyond Florida Turnpike, is a greater concentration of high density 
residential. Additionally, there are a greater number of commercially zoned lands beyond the 
Florida Turnpike. It is prudent to note that there are intermittent wetland designated areas 
throughout the populated and commercialized areas. 
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FIGURE G-1: FUTURE LAND USE DETERMINATION 
 

Furnished by Palm Beach County Planning and Zoning 
Effective years for future land use maps for Palm Beach County are to 2020 

 

 
 
G.2.3 General 
 
Socioeconomic and demographic data for the study area indicate higher than average income 
when compared to the rest of the State and Nation, and much greater economic and population 
growth than for the rest of the Nation. Additional characteristics of the study area include a 
strong service sector, fishing, tourism, and recreation. Florida's economy is generally 
characterized by strong wholesale and retail trade, government and service sectors. Florida's 
warm weather and extensive coastline attract vacationers and other visitors and helps to make the 
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State a significant retirement destination for people from all over the country. Agricultural 
production and fisheries, which are important sectors of the State's economy, are significant to 
portions of the Palm Beach County. Easily developed land, accessible water supply, abundant 
natural resources, and the aesthetic beauty of the region are the fundamental building blocks of 
the local economy. Relative to the national economy, the manufacturing sector has played less of 
a role in Florida, including the study area. However, high technology manufacturing has begun 
to emerge as a significant sector in the State over the last decade. 
 
G.2.4 Population 
 
G.2.4.1 Historic Population Trends 
 
From 1950 to 1990, Florida achieved dynamic change in population. In relation to the remainder 
of the United States, Florida outgrew the other states by almost 500%.  
 
Palm Beach County grew over 750% in the 40 years preceding 1990. This growth can be 
attributed to Florida’s ideal climate and historically low property costs. 
 
On a regional basis, Broward County experienced the largest increase in the Lower East Coast. 
The population increased 1,394 % in the 40-year span. The population increased from 84,000 to 
1,255,488. Due to a more established community, Miami-Dade County achieved less growth 
than Broward County, or the State as a whole. As seen in Table G-1, Florida grew by almost 
400% in the 40-year span, while Miami-Dade County only grew by 291%.  
 

TABLE G-1: PALM BEACH COUNTY POPULATION 1950-1990 (1,000) 
 

Area 1950 1960 1970 1980 1990 % change 
U.S. 
 15,325 17,932 20,321 22,635 24,871 62.9% 

Florida 2,771 4,952 6,789 9,746 12,938 366.9% 
Palm Beach 
County 114.7 228.1 348.8 576.9 863.5 752.8% 

   Source: U.S. Census 
 
G.2.4.2  Existing Population 
 
The population of the relevant census tract had a 2000 census population of 3,602 (this figure 
lies entirely within the tract 77.35, block 2). A corresponding figure from the 1990 census to 
measure growth is unattainable because, due to population growth and spatial expansion, 
previous census tracts were subdivided to create the current tract. In Palm Beach County the 
population increased 31.0 % during the 1990 to 2000 period. The population of Florida and the 
United States increased 23.5% and 13.1% respectively over the same period. 

 
Population in Palm Beach County is expected to increase over 90% percent from 2000 to 2050. 
The projected growth of the South Florida Nine-County area is anticipated to be 78% over that 
same 50-year period. 
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Of the 1.19 million residents in Palm Beach County, during the year 2000, over 12% are of 
Hispanic origin. Of the three large counties in the LEC, this Palm Beach County has the lowest 
percentage. Miami-Dade County comprises nearly half of the state’s Hispanic population (1.29 
million). Broward County had a much smaller percentage of population that can claim Hispanic 
roots. At 16.7%, Broward County’s Hispanic population mirrors more that of the state’s 16.8% 
Hispanic/Latino population. 
 
Florida’s African-American population is 2,333,427, which is 14.5% of the State’s total 
population. In Palm Beach County the African-American population is 164,273, which makes up 
13.8% of the county’s population. Palm Beach County has the lowest percentage of African 
Americans in the LEC counties, with Broward and Miami-Dade at 20.3% and 20.5% 
respectively. 
 
Within the affected census tract, the total population is 3,602. Of that number, 3,250 identified 
themselves as Caucasian, while 128 (3.5%) identified themselves to be of African-American 
descent. 9.9%(358) identified themselves as having Hispanic roots. 
 
G.2.4.3 Population Projections 
 
Population in Palm Beach County is expected to increase over 90% percent from 2000 to 2050, 
while population in Broward County is estimated to increase 82%. Florida, as a whole is 
projected to grow 86% by 2050. The projected growth of the South Florida Nine-County area is 
anticipated to be 78% over the same 50-year period.  Table G-2 contains population projection 
estimates for Palm Beach, Broward and Florida. An accurate estimate of future population in 
Census Tract 77.35, block 2, is unattainable. 
 

TABLE G-2: PALM BEACH & BROWARD COUNTIES POPULATION ESTIMATES 
2000-2060 (1,000) 

 

Area 2000 2010 2020 2030 2040 2050 

Florida 15,982.4 18,866.7 21,792.6 24,528.6 27,118.7 29,714.5

Broward 
County 1,623.2 1,931.6 2,257.1 2,562.9 2,754.8 2,947.0

Palm 
Beach 
County 

1,131.2 1,371.2 1,622.4 1,859.2 1,998.4 2,137.9

Source: BEBR Projections, U.S. Census (2000) 
 
G.2.5 Economy 
 
Generally, a strong wholesale and retail trade, government and service sectors characterize 
Florida’s economy. Florida’s warm weather and extensive coastline attracts vacationers and 
other visitors and helps make the state a significant retirement destination for people all over the 
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country. Agricultural production is also an important sector of the state’s economy, and is 
especially significant to portions of the study area. Compared to the national economy, the 
manufacturing sector has played less of a role in Florida, but high technology manufacturing has 
begun to emerge as a significant sector in the State over the last decade. 
 
The three most significant employment sectors in the Palm Beach County economy are retail 
trade, administrative support and guest services (accommodation and foodservice). In 1997 retail 
trade in Palm Beach County employed 61,563, administrative support employed 44,306 and 
guest services employed 41,031. These three top employers paid aggregate 1997 salaries of 
$1.13 billion, $.86 billion and $.44 billion respectively. 
 
The unemployment rate for Florida is 5.1 percent (2003, not seasonally adjusted), while the 
unemployment rate for Palm Beach County is 3.7 percent. In 1999, unemployment in the study 
area census tracts was at 16 percent, which represented 65 persons over the age of 16 that are in 
the labor force. Complete data below the county level is unavailable beyond non-census years. 
 
Personal per capita money income in Florida was $21,557 (1999). Palm Beach County recorded 
a much higher per capita income level at $36,383. Miami-Dade and Broward Counties remained 
more consistent with the state average, at  $21,688 and $23,170 respectively.  The personal per 
capita income in census tract 77.35, block 2 was lower than the county but still higher than the 
rest of the state, at $30,849. 
 
The 1999 median household income in Florida was $38,819. In Broward and Miami-Dade 
Counties, the median household incomes were $41,691 and $35,966 respectively. Census tract 
115, block 3 reported a lower median household income at $31,500.  Average household size in 
Florida is 2.46 persons (1999). In the Lower East Coast, Palm Beach County had 2.34 per 
household, Miami-Dade County 2.84 persons and Broward averages 2.45. In the affected census 
tract, the average household size was 3.37. 
 
In 1999 it was reported that 12.2% of Florida’s population lived below the poverty level, while 
9.9% of Palm Beach County were below the poverty level. In the rest of the LEC, Broward 
County had 11.5% living below the poverty threshold, while Miami-Dade County had 17.6%. 
The percentage of individuals in the highlighted census tract (77.35, Palm Beach County) living 
below the poverty level is considerably lower at 1.6%. 
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TABLE G-3: FLORIDA, PALM BEACH AND CENSUS TRACT DEMOGRAPHICS 
 

Florida 
Population 2000 15,982,378 
Change in population, 1990-2000 23.5% 
Below poverty level, 1999 estimate 12.5% 
White, 2000 78.0% 
Black, 2000 14.6% 
Other, 2000 7.4% 
Hispanic origin, 2000 16.8% 

 
Palm Beach County 

Population 2000 1,131,184 
Change in population, 1990-2000 31.0% 
Below poverty level, 1997 estimate 9.9% 
White, 2000  79.1% 
Black, 2000 13.8% 
Other, 2000 7.1%  
Hispanic origin, 2000 12.4% 

 
Census Tract 77.35, Block Group 2 

Population 3,602 
Percent below poverty level 1.6% 
White 90.2% 
Black 3.5% 
Some other Race                                                          
("non-white other" share of population negligible) 

6.3% 

Hispanic origin, 2000  9.9% 
Source:  2000 U.S. Census 
 

G.3 MUNICIPAL & INDUSTRIAL WATER DEMAND 
 
G.3.1 Overview 
 
In order to analyze the impacts on water supply, the water demand must be estimated and 
forecasted.  The basis for the municipal and industrial (M&I) water demand projections used in 
this study is a water demand forecast prepared under contract for the Jacksonville District, Corps 
of Engineers, by Gulf Engineers & Consultants, Inc., Baton Rouge, Louisiana (GEC).   
 
IWR-MAIN Water Demand Analysis Software Version 6.1 is the model that estimates current 
and future water demand for this study.  The IWR-MAIN Software was initially developed for 
the Office of Water Resources for the U.S. Department of the Interior in 1969.  The system has 
been improved in subsequent versions and has been selected by the Institute for Water Resources 
(IWR) of the U.S. Army Corps of Engineers as a proven method of water demand forecasting.  
The IWR-MAIN Water Demand Forecasting model requires demographic, housing, and business 
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statistics and water use data aggregated by user classifications and seasonal variations for distinct 
geographical areas. The relevant geographical area for this study is Palm Beach County. 
 
G.3.2 Palm Beach County Water Demand 
 
In the study area, surficial aquifers supply the majority of water for urban use. Rainfall is the 
primary supporter of the agriculture water demanded in south Florida. Surficial waters (canals, 
shallow groundwater, and ponds) provide the majority of the irrigation demands in the 
watershed.   Salinity intrusion is becoming a predominant problem for water supply.  In the 
Lower East Coast area, salinity intrusion has resulted from two major events.  The first is the 
lowering of the ground water table in the area due to drainage and reduced recharge as well as 
the increased withdrawal of water by pumping.  The second reason is the construction of 
numerous drainage and navigation canals from inland areas to the coastal waters.   Currently, 
water shortages and restrictions are implemented during low rainfall periods or droughts.   
 
Existing Municipal and Industrial Water Usage 
 
The U.S. Geological Survey (USGS) estimates annual water withdrawals for Florida at the 
county-level every five years.  The most recent publication of findings was entitled Water 
Withdrawals, Use, Discharge, and Trends in Florida, 1995.  Water use estimates for 2000 were 
not published at the time of this analysis.  However, unpublished water use estimates for 2000 
for the nine counties included in this analysis were obtained from the USGS.  These uses are 
distributed as public-supply and self-supply domestic (residential), commercial, industrial, 
government, and recreational water use estimates, along with unaccounted-for water loss 
estimates.  Table G-4 presents the USGS estimated 2000 water use for the nine-county area, 
excluding mining and power generation water use.  Total public-supply water use for the region 
is estimated at 960.51 million gallons a day (MGD), and total M&I water use is estimated at 
1,176.79 MGD.  The addition of the 1,901.14 MGD of agricultural water use (which will not be 
forecast in this analysis) increases total water demand for the region to 3,077.93 MGD.  
Agricultural water use accounts for 62 percent of the total use, and all M&I uses accounts for 38. 
 
On the county-level, the largest water user in the study area in 2000 was Palm Beach County, 
mainly because of the large Everglades Agricultural Area.  Palm Beach County used a total of 
1,276.66 MGD, or over 41 percent of the total regional water use.  Of this amount, 946.16 MGD 
(74%) was agricultural use and 330.5 MGD was M&I water use.  The county’s public supplied 
water use ranked third first within the region. The large recreational water use results from the 
numerous golf courses within the county.   
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TABLE G-4: USGS ESTIMATED TOTAL WATER USE FOR SELECTED COUNTIES, 2000  
Excluding Mining and Power Generation 

(MGD) 

NOTE:  Recreation self-supply water use includes golf course irrigation. 
Source:  USGS unpublished data, 2002. 
 
Figure G-2 presents the distribution of USGS estimated 2000 total and M&I water use, by 
county in the Lower East Coast. 
 
Combined, total water use in the four counties of the LEC -- Broward, Miami-Dade, Monroe, 
and Palm Beach -- was 2,104.7 MGD, which accounted for 68 percent of the nine-county region.  
The LEC M&I water use was estimated at 1,044.06 MGD, or 89 percent of the region’s total 
M&I water use.   
 

Municipal and Industrial
Public Self-Supply Sub Grand

County Supply Domestic Commercial Industrial Recreation Total Agriculture Total
Broward 258.06 2.11 0.54 0.00 37.00 297.71 4.10 301.81
Glades 0.55 0.61 0.04 0.00 0.42 1.62 69.02 70.64
Hendry 4.72 1.67 0.21 0.51 1.09 8.20 503.91 512.11
Lee 52.37 8.86 0.46 0.09 22.66 84.44 60.51 144.95
Martin 18.45 4.20 0.37 2.78 7.88 33.68 140.02 173.70
Miami-Dade 377.27 4.85 1.29 0.00 13.39 396.80 110.35 507.15
Monroe 17.02 0.08 0.10 0.00 1.85 19.05 0.03 19.08
Okeechobee 2.23 1.52 0.36 0.00 0.68 4.79 67.04 71.83
Palm Beach 229.84 10.17 0.59 15.81 74.09 330.50 946.16 1,276.66
Total 960.51 34.07 3.96 19.19 159.06 1,176.79 1,901.14 3,077.93

FIGURE G-2: DISTRIBUTION OF USGS ESTIMATED 2000 TOTAL AND M&I WATER USE, BY COUNTY 
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Projected Municipal and Industrial Water Usage 
 
With the increase in population and infrastructure, the demand for water will increase and the 
shortages and restrictions will become more prominent, leading to both economic and 
environmental damages.    In the Lower East Coast Region groundwater is the predominant 
source of water for municipal and industrial uses.   This trend is expected to continue in the 
future.  The groundwater levels would continue to decrease, leading to increased shortages of 
water and increased salinity levels in wells in the study area.  With more persons drawing water 
and less water available for recharge, shortages to wells and wellfields would become more 
prevalent.   
 
The Lower East Coast Region municipal and industrial water demand forecast is shown in the 
following table.  Figures are derived from the University of Florida Bureau of Economic and 
Business Research population and employment projections, and were collected for the 2000 
Initial CERP Update.  The section of the Initial CERP Update that applies to the Site 1 study area 
is Service Area 1, which includes the southeastern portion of Palm Beach County.  Water 
demand projections estimate the Service Area 1, depicted in Table G-5 and Figure G-4, most 
likely population scenario, conservation–adjusted water use in 2050 at 429.3 MGD.  This 
accounts for 26.8% of the entire Lower East Coast study area (Figure G-3).  Due to the 
exceptionally small rate of growth projected between 2050 and 2060, it not expected that 2060’s 
water demands will substantially higher than in 2050, after taking into account conservation 
measures.    
 
 
TABLE G-5: ESTIMATED 2050 SERVICE AREA 1 CONSERVATION-ADJUSTED, 
MOST LIKELY POPULATION SCENARIO (MGD) 
 

End Use 2000 
Demand 

2050 
Demand 

Service Area 1 263.9 429.3 
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FIGURE G-3:  DISTRIBUTION OF TOTAL CONSERVATION-ADJUSTED M&I WATER USE, 
BY SERVICE AREA, 2000 AND 2050, MOST-LIKELY POPULATION SCENARIO 
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FIGURE G-4:  CONSERVATION-ADJUSTED FORECAST, BY WATER USE SECTOR 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The SFWMD requires the development of water conservation plans as a prerequisite for water 
utilities to obtain a water use permit.  With the implementation of conservation plans, water 
demand should change.  Most conservation plans incorporate passive water conservation 
measures that include increasing block rate structures, the required use of ultra-low flow water 
fixtures on new or renovated construction, restrictions on lawn watering, required use of rain 
sensors on automatic sprinkler systems, a leak detection program, and public education 
concerning water conservation measures.   
 
With the increase in population and infrastructure, the demand for water will increase and the 
shortages and restrictions will become more prominent, leading to both economic and 
environmental damages.     

 
G.3.3 Agricultural Water Use 
 
Agriculture is a significant irrigated land user of the Lower East Coast region.  Agricultural land 
use represents less than one-quarter of the land use in the service area, and in many areas will be 
virtually non-existent in the future.   
 
Rainfall is the primary supporter of the agriculture water demand in south Florida-approximately 
59 inches per year along the Lower East Coast.  Surficial waters (canals, shallow groundwater, 
and ponds) provide the majority of the irrigation demands in the watershed.  Unfortunately 
surficial supplies are inadequate at some time nearly every year.  During droughts, agricultural 
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water users have higher irrigation water demands; however, water supplies are usually at their 
lowest levels during droughts.  Consequently, water shortage management policies are 
implemented which restricts use of water so that agricultural water users do not always receive 
as much water as they need.  This can lead to reduced crop yields and economic damages.   
 
The LEC receives significant groundwater recharge via easterly seepage from the Water 
Conservation Areas under the north-south levee system; however, during prolonged droughts, 
significant volumes of water from Lake Okeechobee can be required by the LEC to supplement 
local water supplies and prevent saltwater intrusion into well-fields.   
 
As urban landscape and M&I water demands increase, shortages will become more prevalent 
leading to greater restrictions and restrictions.   
 
G.3.4 Impacts of Selected Alternatives   
 
This section evaluates the potential economic effects of the recommended plan on municipal and 
industrial (M&I) water supply.  The hydrologic effects of the alternative plans have been 
simulated using both the South Florida Water Management Model (SFWMM) and in a seepage 
mitigation analysis using the lower east coast subregional MODFLOW model.  The SFWMM 
incorporates the M&I water demand forecasts into the with- and without-project future 
conditions.   

 
During droughts, the existing and anticipated water demands may exceed available and 
anticipated supplies.  In such situations the SFWMD may use its regulatory powers and 
implement water restrictions on users to cut back on the amount of water pumped and thus 
forestall impacts such as salt water intrusion into wellfields.  These cutbacks and restrictions 
have economic impacts on urban and agricultural users.  Urban water users demonstrate a 
willingness to pay for water not received during shortages to avoid effects on water-related 
activities.  If shortages are prevalent, there may be actual economic costs to M&I water users 
associated with:  new sources of supply, additional water treatment or more aggressive water 
conservation.   

 
In the Restudy, the South Florida Water Management Model (SFWMM) was the foundation tool 
for estimating performance of the without project conditions, the alternatives and the 
recommended plan. It was also the tool that was used in evaluating water supply performance. 
Key outputs regarding water supply performance from the SFWMM included the number and 
durations of water shortages by region affected; the reductions in water use due to the water 
shortages and, for crops and landscapes, the reductions in evapotranspiration resulting from the 
reductions in water withdrawals. Performance measures based on the physical measures 
(frequency, duration and severity of water restrictions) were used in evaluating alternatives.  
 
Estimates of economic values are placed on the water supply performance related physical model 
outputs of the SFWMM in an Economic Post Processor (EPP).  For M&I water, the modeled 
amounts of water use reductions caused by water shortage declarations are valued using an 
estimated willingness to pay of the customers to avoid the water shortage restrictions.  Water 
supply benefits are estimated as the reduction in losses in the with project condition as compared 
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to the losses in the without project condition. For this analysis, several adjustments were made to 
the outputs of the Economics Post Processor in developing the estimates for the report. 
Principally these involved adjusting the prices of the outputs. 
 
The EPP provides an opportunity to efficiently and effectively evaluate the alternative restoration 
plans using the willingness-to-pay (WTP) approach.  For each of the water shortage phases, the 
EPP estimates dollar damages from cutbacks based on the estimated WTP (in dollars per 1000 
gallons) of regional M&I water consumers.  The SFWMD developed these public water supply 
loss values on the basis of a 1992 survey of M&I water users in south Florida for Phase 3 and 
Phase 4 water shortages and also based on utility charges for water and sewer services per unit of 
incremental water use for the less severe Phase 1 and Phase 2 water shortages.   The WTP was 
updated in 2004 as part of the Site 1 analysis. The updating was completed only for the Phase 1 
and Phase 2 shortages since the more severe shortages have not occurred in any CERP related 
evaluations.   Table G-6 contains estimates of the WTP (in dollars per 1000 gallons) of M&I 
water users in the LEC to forgo curtailing water use during water shortages.  In this table, the 
WTP values are presented in 2004 dollars.   
 

TABLE G-6: WTP OF M&I USERS TO FORGO CURTAILING WATER USE,LEC 
WATER SHORTAGE PHASES 1 AND 2 ($/1000 GALLONS); ($2004) 

 
Service Area Loss Value 

Phase 1 $6.15 

Phase 2 $14.62 

 
SWFMM Application to Site 1 PIR 
 
In the Site 1 PIR, the key tool for evaluating the performance of the base and the alternatives 
continues to be the South Florida Water Management Model (SFWMM). The Economic Post 
Processor results also continue to be available and represent the best means of estimating losses 
due to water supply shortages. The evaluation can be broken into three steps: 1) selecting the 
appropriate with-project and without-project runs on which to base the comparison, 2) obtaining 
the Economics Post Processor results for each run, and 3) adjusting the results to reflect up-to-
date valuations of the products or outputs. 
 
Selection of Runs for Comparison 
 
From the Site 1 PIR evaluations the best combinations of runs to use as the basis for evaluating 
water supply improvements were: 
 

• Comparing the 2010 Base to the 2010 WPA runs - These runs were made to support 
the draft Water Preserve Area Feasibility Study and the WPA run includes all WPA 
components and not just Site 1. They were made with an older version of the Water 
Management Model than is presently being used and reflect performance over a 31-
year period (1965-1995).  
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• Comparing the 2050 Base to the 2050 Base + Site 1 runs – These runs were made to 
support the Site 1 PIR and allow consideration of the Site 1 reservoir as a single 
addition to the 2050 base. They were made with the current updated version of the 
Water Management Model and reflect performance over a 36-year period (1965-
2000). 

 
Economics Post Processor Results 
 
The water supply performance results from the SFWMM are presented by service area. The 
service areas of relevance are the four areas in the coastal basins (Service Areas 1, 2, 3 and the 
North Palm Beach County Service Area) and the Everglades Agricultural Area (EAA). 
 
In all of the base and with-project runs used for comparison there were water shortages in all of 
the service areas. Water shortages are declared either because of low levels in Lake Okeechobee, 
especially when this occurs early in the dry season, or because of low coastal groundwater levels 
which indicate an immediate threat of saltwater intrusion into wellfields. 
 
 Most of the restrictions in Service Area 1, the area encompassing the Site 1 reservoir, are due to 
lack of regional storage as evidenced by low levels in Lake Okeechobee. In all the 2010 and 
2050 runs the wellfields have been sited to meet current and future demands without creating 
significant saltwater intrusion issues even during droughts. 
 
In the coastal basins the shortages affected public water supply uses (M&I) and golf courses. In 
the EAA the losses are evaluated as affecting sugarcane, which is the predominant crop in that 
area.  However, in order to have a water supply benefit, the run including Site 1 must show a 
reduction in the months of water shortages and/or the amounts of cutbacks required compared to 
the relevant base.  Table G-7 presents a summary of the results identifying the cases in which 
the SFWMM evaluation identified a likely difference in water supply performance. 
 

TABLE G-7: WATER SUPPLY PERFORMANCE COMPARISON RUNS SHOWING 
WATER SUPPLY PERFORMANCE DIFFERENCES 

 

Region EAA Service Area 
1 

Service Area 
2 

Service Area 
3 

Northern 
Palm Beach 

County 
Uses affected by 
restrictions 

primarily 
sugarcane 

public utility/ 
golf courses 

public utility/ 
golf courses 

public utility/ 
golf courses 

public utility/  
golf courses 

Run Comparisons 
2010 Base vs. 
2010 WPA No No No No No 

2050 Base vs. 
2050 + Site 1 Yes No No No No 

 
As is indicated in Table G-7, only in the EAA and for the 2050 Base vs. 2050 + Site 1 
comparison does the SFWMM show measurable differences in water supply performance. 
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Valuation of Water Supply Benefits 
 
The Economics Post Processor takes estimated crop evapotranspiration reductions from the 
SFWMM run and estimates crop yield reductions. For sugarcane, the yield reductions are 
measured in tons for each year with evapotranspiration reductions. In the Restudy the unit price 
per ton used to estimate the dollar value of losses was $30.20. These were treated as the $1997 
values for the losses and were based on average prices for three years. The average prices, rather 
than normalized prices were used because of significant regional variations in values per ton of 
sugarcane. 
 
The average sugarcane price for the latest three years for which data are available (2000, 2001 
and 2002) is $30.67 per ton and this price has been used to value the water supply benefits on 
agricultural production. 
 
As was indicated above, measurable water supply benefits due to the Site 1 Reservoir are shown 
in the SFWMM results only for the 2050 Base vs. 2050 Base + Site 1 run. The estimated benefits 
are $436,350 for the 36 years of the simulation.  This would equate to total benefits over the life 
of the project of $484,800 and an average annual benefit of $29,720. 
 
Sub-Regional Model Application to Site 1 
 
Due to the geographic limitations of the SFWMM, the cell sizes being 2 miles by 2 miles, a sub-
regional MODFLOW model was used to determine if there were any adverse flood protection 
impacts to the areas surrounding the Site 1 impoundment and adjacent canals.  A second function 
of this modeling effort was to determine if there were any economic M&I water supply benefits 
to the localized region. 
 
The sub-regional model indicates, through the inclusion of a seepage control system, that 
additional water may be available above what was estimated in previous studies, such as the 
SFWMM.  The potential increase in water from the impoundment to meet local water supply 
needs when the seepage collection system is controlled at 7.5 feet NGVD is estimated to be on 
average an additional 2000 acre-feet per year.        
 
The two closest wellfields that could benefit from the Site 1 impoundment operated with seepage 
collection are Palm Beach County System 9 and the city of Parkland.  These are two inland 
wellfields that undergo restrictions during water shortages.  These wellfields are not impacted by 
an increase in salinity levels, so no benefits from a reduction in salinity can be expected.  Lake 
Okeechobee water availability is the main driver of mandatory restriction and shortages 
occurring in the study area.  The Site 1 impoundment will have minimal impacts on the 
availability of water in Lake Okeechobee during drought periods, essentially not impacting the 
amount of water available to the wellfields during shortages and restrictions.   
 
Conclusion 
 
An examination of the SFWMM and the Seepage Mitigation Analysis for the Site 1 
impoundment shows no additional water would be made available for the wellfields in the 
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vicinity of the study area during times of shortages or restrictions.  The models use a series of 
triggers relating to storage levels in Lake Okeechobee and groundwater levels along the coast 
that determine when water is in such short supply as to warrant restrictions being imposed.  Both 
models compared these triggers to with and without project conditions and found no measurable 
changes in these indicators of water shortage problems. It is likely that the extra water made 
available from the Site 1 impoundment is utilized more immediately to improve environmental 
conditions and is not added to storage in quantities sufficient to shorten or eliminate the necessity 
of restrictions.  Since restrictions are not reduced, the extra supply of water is not estimated as 
providing economic benefits to M&I water.  The SFWMM did show some economic benefits to 
agricultural water supply.    
 
The Site 1 impoundment acts as an alternate source of water for M&I consumption, reducing the 
demand on the natural system, and affording users no less supply than they were receiving prior 
to the implementation of the Site 1 Impoundment.  Users will still be afforded the amount of 
water they previously demanded before being switched to an alternate source of water.  The 
water supplied by the Site 1 Impoundment that would otherwise have been lost to tide, instead 
will be made available to users to eliminate or reduce harmful withdraws on the natural system.  
There are large benefits to the environment by reducing the demand on the natural system.  
Further analysis of the water supply benefits to the natural system can be found in the 
environmental benefits sections.   
 
G.4 FLOOD CONTROL IMPACTS OF SELECTED ALTERNATIVES 
 
A key design criterion and goal throughout the development of the Site 1 components has been 
that flooding of developed areas will remain the same or improved with the plan implemented as 
compared to without the plan in place.  No flooding of residential or commercial properties will 
be caused by implementation of the plan.  Refer to the Project Assurances Section (Section 7.4) 
for further analysis of flood protection and Annex C.   
 
Flood damages to urban development include structural damages to buildings, as well as 
damages to personal property and associated lawns, pavement, shrubs, and streets.  Depth of 
flooding is the determining factor for damages to structures and their contents.  Duration of 
flooding is the determining factor for damages to lawns, pavements, shrubs, and streets.  Flood 
damages to agricultural development are primarily related to flood duration.  Losses to vegetable 
and fruit crops are very much dependent upon the duration of flooding in root zones.  Properly 
calibrated topographic and stage-hydrograph information is required to compute depths of 
flooding to structures and duration of flooding to agriculture.   
 
G.5 COMMERCIAL NAVIGATION 
 
G.5.1 Overview 
 
Commercial navigation in the study area is nonexistent due to the canals limited size, limited 
length, and inaccessibility to other bodies of water.  Navigation will not be impacted by the 
implementation of the Site 1 Impoundment.     
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G.6 RECREATION 
 
G.6.1 Overview 
 
This section examines the potential effects of the Recommended Plan on outdoor recreation in 
the study area. Outdoor recreation in Florida includes many different activities. A common way 
of differentiating outdoor recreation activities is to classify them based as "user-oriented" or 
"resource-based" activities. User-oriented activities, such as individual and team sports, are not 
dependent on any natural resource setting and can be located, space permitting, on any open site. 
These facilities are provided for the convenience of the user. For example, a basketball court can 
be added to a playground. Resource-based activities, such as hunting and fishing, depend on the 
existence and quality of supporting natural or historical resources. The economic value of 
resource-based recreation is determined by the users’ willingness to pay for a recreation 
occasion. The willingness of current and potential users to pay for resource-based recreation of 
specific quantity and quality constitutes the demand for that type of recreation. The interaction of 
demand with the quantity and quality of recreation resources available determines the recreation 
use or “participation” levels for that resource-based activity. When the quantity or quality of 
recreation resources is modified by a project, such as the alternative restoration plans, the change 
in value of resource-based recreation is based on the difference in the willingness of users to pay 
under the with- and without-project conditions. 
 
The Site 1 Impoundment provides a unique and extensive natural resource-based recreational 
resource.  The restoration of the ecosystem could potentially have important impacts on the value 
of outdoor recreation in the study area. The hydrologic changes associated with the alternative 
restoration plans have been designed to improve the structure and function of the ecosystems. 
These improvements can be expected to provide resource based recreational opportunities 
compatible with the protection the natural systems. Many tourists and residents recreate in the 
natural areas surrounding the study area. If the alternative restoration plans improve the ecology 
of the study area, the quality of the study area related recreation and/or the number of people 
who participate in study area related recreation could increase as well. Consequently, the value 
of outdoor recreation in the study area could also substantially increase. 
 
However, precisely estimating the future value of recreation in the study area is problematic, and 
anticipating the incremental changes in value associated with restoration is even more 
challenging.  There are four principal uncertainties that challenge forecasting the future quantity 
and quality of outdoor recreation under with- and without project conditions.  Perhaps the most 
important uncertainty concerns the timing and character of the ecological changes that are 
expected to result from the alternative restoration plans.  At this time the outcomes of the 
restoration actions cannot be predicted.  Consequently, secondary effects, such as associated 
changes in recreation patterns and the resulting effect on industries supporting recreation (e.g., 
marine industry) cannot be accurately quantified. 
 
Another uncertainty regarding the value future value of recreation is the marketing of tourism 
and study area related recreation.  If the restored ecosystem is used to market tourism and 
recreation in the study area, the value of recreation could change dramatically relative to the 
without-project future conditions. 
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A third uncertainty is the degree to which recreational facilities and recreational access would be 
developed as part of a restoration plan.   Recreation facilities and access, such as visitor centers, 
scenic overlooks, nature trails, and roads, can greatly affect participation levels. 
 
Finally, there are a variety of economic factors at the national level that can influence tourist and 
resident recreation demand.  These factors include the health of the national economy, levels of 
disposable income, and the availability and costs of competing recreation opportunities.  As 
described in the 2000 Florida Statewide Comprehensive Outdoor Recreation Plan  
(SCORP)(Draft):  “The states 1996 tourist population (44.7 million) is expected to increase to 57 
million visitors, a 25% increase, by 2005.  However, Florida tourism and its economic 
implications are sensitive to national economic and energy policies.  The dynamic nature of the 
industry causes uncertainty in tourism forecasting, making it difficult to accurately project 
visitation levels for more than one or two years at a time” (Florida Department of Environmental 
Protection, 2000).  As evidence of the challenges of tourism and recreation forecasting, the 
Florida Tourism and Industry Marketing Corporation limits its tourism forecasts to three years, 
and the most recent SCORP (2000) used a ten-year forecast horizon (to the year 2010). 
 
Recreation Resources 
 
The study area lies in the South Florida Region (Region 10), as defined by the Florida State 
Comprehensive Outdoor Recreation Plan (SCORP). This region encompasses more than 3,600 
square miles in Palm Beach, Indian River, St. Lucie and Martin Counties. This region offers 
excellent opportunities for camping, hiking, swimming, bicycling, fishing, boating, and saltwater 
beach activities. Currently, saltwater beach activities, bicycle riding, and hiking are the most 
popular resource-based activities. Swimming pools and golf courses attract the most user-
oriented activity in The South Florida Region.  
 
Recreation adjacent to the Site 1 area is defined and managed by U.S. Fish & Wildlife Service. 
The study area is in direct proximity The Loxahatchee National Wildlife Refuge. The various 
activities in this area include (are legally allowed): waterfowl hunting (permitted in some areas), 
fishing, wild life viewing, hiking, biking and boating. Boating and fishing are the most popular 
activities, with 2 adjacent boat ramps and air boating facilities. A myriad of species of game fish 
(largemouth bass, bluegill, catfish and several species of exotic fish) make this area attractive to 
sportsmen.  
 
In addition to the game fishing provided in The Everglades Wildlife Management Area, the canal 
system helps preserve a habitat for smaller fish during periods of drought. These fish are prey for 
many species of wading birds.  
 
Table G-8 demonstrates the various supply and needs for recreational resources in South Florida 
(Region 10). From the table, it is shown that bicycle riding mileage, freshwater fishing areas, 
hiking trails and hunting areas have reached their current capacities, and require additional units 
for each participant to achieve maximum utility. Additionally, to a lesser extent, more camping 
sites and freshwater beaches are needed to fulfill current user demand. Destruction of existing 
recreational resources would have an adverse effect on current demand. 
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TABLE G-8: SOUTH FLORIDA (REGION 10) ESTIMATED DEMAND AND NEED 
FOR OUTDOOR RECREATION RESOURCE AND FACILITIES,2000 

 
Activity 

(User Occasions)      
Demand     
(Units) 

Resource 
Needs 

Archaeologic/Historic 
Site 

1,303,665 0 Sites 

Bicycle Riding 12,926,026 867.46 Miles 
Camping 
(RV/Trailer) 

1,706,273 0 Sites 

Camping (Tent) 513,387 183 Sites 
Freshwater Beach 
Activities 

342,264 0 Miles 

Freshwater Boat 
Ramp Use 

85,544 0 Lanes 

Freshwater Fishing 589,954 0 Feet 
Hiking 1,464,722 291.60 Miles 
Horseback Riding 156,045 0 Miles 
Hunting 115,776 0 Acres 
Nature Study 2,365,741 21.72 Miles 
Picnicking 1,645,916 0 Tables 
Saltwater Beach 
Activities 

26,536,059 0 Miles 

Saltwater Boat 
Ramp Use 

845,598 0 Lanes 

Saltwater Fishing 1,318,774 0 Feet 
  Source: Florida Department of Environmental Protection and 
 U.S. Fish and Wildlife Service 

 
Aesthetic Resources 
 
The areas directly surrounding the Site 1 Impoundment Area are primarily recreational and 
agricultural, with the majority of the area lying adjacent to The Arthur R. Marshall Loxahatchee 
National Wildlife Refuge. Easy access enables the indiscriminate use of varied types of 
recreational vehicles. In addition to the legally allowed recreation activities noted previously, 
illegal dumping of trash, poaching, and the irresponsible use of firearms also occur under 
existing conditions within the study area. 
 
Recreation Demand  
 
The SCORP is the best source of information on recreation demand and supply at the state and 
regional scales.  It divides the state into 11 planning regions, each with clusters of counties.  As 
indicated in Table G-9, Region X is the planning region that encompasses the study area.  
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TABLE G-9: COUNTIES WITHIN SCORP PLANNING REGIONS 
POTENTIALLY AFFECTED BY ALTERNATIVE RESTORATION PLANS 

 
Region Counties 

Indian River 

St. Lucie 

Martin 
Region X 

Palm Beach 

Source:  Florida Department of Environmental Protection, 2000. 
 
The SCORP organizes outdoor recreation in Florida into 47 categories that encompass a variety 
of recreation activities including team sports (e.g., basketball and baseball), individual sports 
(e.g., golf and tennis), hunting, fishing, swimming, and boating.  Table G-10 presents 
descriptive information on the recreation facilities in SCORP Regions X for study area specific 
recreation categories.  These resource-based categories were selected as those that could 
potentially be affected by the hydrologic changes or ecological changes associated with the 
alternative restoration plans.  This table also includes percentages of the statewide totals for the 
recreation categories. 
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TABLE G-10: REGIONAL OUTDOOR RECREATION FACILITIES 
Region X, 1998 

 

Resource / Facility Region 
X 

% of 
State 
Total 

State 
Total 

Outdoor Recreation Areas 1.255 10% 13,097
Outdoor Recreation Acres 565,139 5% 10,850,904
Land Acres 501,342 6% 9,077,004
Water Acres 63,796 4% 1,773,900
Total Hunting Acres 333,527 5% 6,168,716
 
Hunting Land Acres 303,756 5% 6,046,955
Hunting Water Acres 29,771 24% 121,761
Camping   
RV / Trailer Camp Sites 5,385 4% 138,576
Tent Camp Sites 563 6% 10,214
Trails  
Hiking Trails (miles) 289 7% 3,904
Horseback Riding Trails (miles) 100 7% 1,443
Nature Trails (miles) 66 6% 1,043
Freshwater Catwalks 23 3% 748
Boating  
Canoe Trails (miles) 17 1% 2,587
Freshwater Boat Ramp Lanes 109 6% 1,973
Freshwater Marinas 18 4% 511
Freshwater Slips / Moorings 698 6% 11,758
Saltwater Marinas 200 18% 1123
Saltwater Marina Slips 5,457 12% 45,839

  Source:  Florida Department of Environmental Protection, 2000. 
 
Profiles of existing and future recreation demand in the study area can be developed by drawing 
on a variety of information at the national, state, regional, and local levels.  The discussions 
begin with the results of two national surveys on outdoor recreation.  These illustrate the 
participation and expenditures of participants in outdoor recreation activities that could 
potentially be affected though Site 1 restoration.   
 
National Recreation Trends 
 
National trends in recreation may help to identify potential or expected changes in the demand 
for Florida recreation as the result of ecosystem restoration.  Two recent national surveys of 
outdoor recreation have particular relevance for this investigation. 
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National Survey of Recreation and the Environment 
 
The Outdoor Recreation Coalition of America conducted a National Survey of Recreation and 
the Environment in 1994 and 1995.  Approximately 17,000 Americans were interviewed in a 
random sample telephone survey, providing information regarding their participation in 62 
recreational activities organized into 13 broad categories. 
 
Table G-11 presents 1994-1995 participation rates for 26 of the 62 surveyed recreational 
activities.  The activities in this table were selected as those that potentially could be affected by 
the alternative restoration plans.  Of the selected activities, the three most popular groups of 
activities were outdoor viewing, fitness activities, and outdoor social activities that had 
participation rates of 76.2 percent, 68.3 percent and 67.8 percent, respectively.  Walking was 
identified as the most popular activity with approximately 134 million participating (66.7 percent 
of the population).  Approximately 124 million recreationists (62.1 percent) enjoy visiting a 
beach or other waterside and gathering outdoors with family.  Sightseeing also had a high level 
of participation (56.6 percent).  Other very popular activities include hiking and backpacking, 
fishing, boating and camping. 
 
The Outdoor Recreation Coalition conducted a similar national survey of recreation and the 
environment in 1983-1984.  Table G-12 compares the results of the two surveys.  The categories 
are somewhat different than in Table G-11 due to differences in the surveys. 
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TABLE G-11: PARTICIPATION RATES FOR SELECTED RECREATIONAL 
ACTIVITIES BY U.S. POPULATION 16 YEARS OR OLDER, 1994-1995 

 

Recreational Activity Participants 
(millions) 

Percent of U.S. 
Population 

Fitness 136.9 68.3%
Walking 133.7 66.7%
Viewing / Studying 152.6 76.2%
Nature Centers 93.1 46.5%
Visitor Centers 69.4 34.6%
Bird Watching 54.1 27.0%
Wildlife Viewing 62.6 31.3%
Fish Viewing 27.4 13.7%
Other Wildlife Viewing 27.5 13.7%
Sightseeing 113.4 56.6%
Visiting Beach / Waterside 124.4 62.1%
Water-based Nature Study 55.4 27.7%
Camping 52.8 26.4%
Developed Area 41.5 20.7%
Primitive Area 28 14.0%
Hunting 18.6 9.3%
Big Game 14.2 7.1%
Small Game 13 6.5%
Migratory Bird 4.3 2.1%
Fishing 57.8 28.9%
Freshwater 48.8 24.4%
Saltwater 19 9.5%
Warmwater 40.8 20.4%
Anadromous 9.1 4.5%
Catch and release 15.5 7.7%
Boating 58.1 29.0%
Canoeing 14.1 7.0%
Kayaking 2.6 1.3%
Rowing 8.4 4.2%
Outdoor Adventure 73.6 36.7%
Hiking 47.8 23.9%
Off-Road Vehicle Driving 27.9 13.9%
Horseback Riding 14.3 7.1%

     Source:  Outdoor Recreation Coalition of America, 1997. 
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This table contains numbers of participants, not participation rates.  As indicated in this table, 
there has been an increase in the number of participants for almost all activities.  The 11.4% 
increase in U.S. population during this period explains some of the change in number of 
participants.  However, some activities are clearly undergoing an increase in participation rates.  
For example, birdwatching has the largest increase (155 percent) in number of participants from 
1984 to 1995.  Hiking and backpacking also experienced large increases in participation, 93.5 
and 72.7 percent respectively.  Walking activity increased 42 percent from 94 million to 134 
million participants.  Also, since 1984 there has been an increasing interest in specialized 
outdoor adventure activities such as orienteering, mountain climbing, rock climbing, caving, and 
special types of wildlife viewing. 
 
In general, the variety of recreational interests in the U.S. appears to be increasing along with 
recreational participation rates.  As future recreation needs and interests develop, it is important 
to recognize that participation in specific types of recreational activities is often linked to 
demographic factors such as age and income.  For example, participation in activities requiring 
vigorous exercise is considerably higher for young people than for senior citizens.  However, the 
elderly population has increasing recreation participation because of the growing awareness of 
the importance of physical fitness.  Participation in most activities is low for those with family 
incomes below $25,000 per year.  Interestingly, participation is also low for those with family 
incomes greater than $100,000 per year.  Most outdoor recreational activities appear to be 
enjoyed largely by the middle class, those with family incomes between $25,000 and $75,000 
per year. 
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TABLE G-12: TRENDS IN U.S. RECREATION PARTICIPATION, 1982-1994 
 

Source:  Outdoor Recreation Coalition of America, 1997 
 
National Survey of Fishing, Hunting, and Wildlife-Associated Recreation 
 
The U.S. Fish and Wildlife Service conducted the National Survey of Fishing, Hunting, and 
Wildlife-Associated Recreation in 1996.  As part of this survey, 22,578 anglers and hunters and 
11,759 wildlife watchers were interviewed.  The purpose of the survey was to gather information 
regarding participation and expenditures for wildlife-related activities, including fishing, hunting, 
and wildlife watching.  National participation and expenditure data for sportsmen and wildlife 
watchers are presented in Table G-13.  The survey revealed that 77 million Americans aged 16 
or older (40 percent of the adult population) enjoyed some form of wildlife-related recreation in 
1996 with total expenditures exceeding $101 billion.  
 
Wildlife watching activities primarily included observing, photographing and feeding wildlife 
for two types of participants: residential and nonresidential.  The residential category included 
those activities that occurred within one mile of the residents’ homes, while the nonresidential 
group included those who took trips or outings for the primary purpose of observing, 
photographing, or feeding wildlife.  Based on the National Survey of Fishing, Hunting, and 

Recreational Activity 1983-1984 
(millions) 

1994-1995 
(millions) 

% 
Change 

U.S. POPULATION 234,868
(January ‘84)

261,575 
(January ‘95) 11.4%

Fitness    
Walking 93.6 133.7 42.8%
Viewing Studying  
Bird watching 21.2 54.1 155.2%
Sightseeing 81.3 113.4 39.5%
Camping (overall) 42.4 52.8 24.5%
Camping, developed 30 41.5 38.3%
Camping, primitive 17.7 28 58.2%
Hunting 21.2 18.6 -12.3%
Fishing 60.1 57.8 -3.8%
Boating 49.5 58.1 17.4%
Swimming  
Pool Swimming 76 88.5 16.4%
River/lake/ocean Swimming 56.5 78.1 38.2%
Outdoor Adventure  
Hiking 24.7 47.8 93.5%
Backpacking 8.8 15.2 72.7%
Off-Road Driving 19.4 27.9 43.8%
Horseback Riding 15.9 14.3 -10.1%
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Wildlife-Associated Recreation, in 1996 over 62.9 million people in the U.S. participated in 
wildlife watching.  This figure is consistent with the 1995 participation of 62.6 million wildlife 
watchers reported in the National Survey of Recreation and the Environment.   
 

TABLE G-13: TOTAL U.S. WILDLIFE WATCHING PARTICIPATION, 1996 
 

Category Participants Expenditures 
Residential 60.8 million  
Nonresidential 23.7 million  
Total* 62.9 million $29 billion 

Source:  U.S. Fish and Wildlife Service, 1996. 
 
The sum of residential and nonresidential subcategories does not equal the total due to an overlap 
in participation. 
 
Table G-14 presents residential and nonresidential participation in various wildlife-watching 
activities.  Among all wildlife-watching participants, 97 percent (60.8 million) watched wildlife 
within 1 mile of their home (residential). The most popular residential activities included feeding 
and observing wildlife, 54.1 and 44.1 million participants, respectively.  Approximately 23.7 
million people (38 percent of all wildlife-watchers) spent 314 million days in 1996 taking trips 
for the primary purpose of enjoying wildlife.  Of all nonresidential wildlife watchers, 68 percent 
participated only within their home state, 13 percent traveled only to other states and 19 percent 
took wildlife watching trips in both their state of residence as well as in other states.  Survey 
results indicated that wildlife-watching trips were evenly distributed among male and female 
participants.  The types of sites visited by nonresidential wildlife watchers included woodlands 
(77 percent), lakes or streamside (69 percent), open field (63 percent), brush covered (59 
percent), wetland marsh or swamp (44 percent), manmade area (39 percent) and oceanside (27 
percent).  Of the 23.7 million nonresidential participants, 22.9 million enjoyed observing 
wildlife.  Observing birds and land mammals was favored by 75 percent of wildlife observers.   
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TABLE G-14: U.S. WILDLIFE-WATCHING ACTIVITY, 1996 
 

Category Participants 
(millions) 

Average Days 
/ Year 

(millions) 

Average Days / 
Participant 

Total Wildlife Watching* 62.9
(100%)   

Residential* 60.8
(97% of total)   

Observed Wildlife 44.1   
Photographed Wildlife 16.0   
Fed Wildlife 54.1   
Maintained Plantings/Natural Areas 13.4   
Visited Public Areas 11.0   

Nonresidential* 23.7
(38% of total) 314 13.2

Observed Wildlife 22.9 279 12.2
Photographed Wildlife 12.0 79 6.6
Fed Wildlife 10.0 90 9.0

Source:  U.S. Fish and Wildlife Service, 1996. 
 
Table G-15 presents a profile of wildlife observed by nonresidential participants by type.  
Waterfowl and songbirds were among the most popular species watched. 
 

TABLE G-15: U.S. NONRESIDENTIAL WILDLIFE-WATCHING BY SPECIES, 1996 
 

Category Participants 
(millions) % of Total 

Nonresidential 23.7  
Birds 17.7 75% 
Waterfowl 14.3  
Songbirds 12.9  
Birds of Prey 10.6  
Other Shorebirds 9.5  
Other Birds 6.5  
Land Mammals 17.7 75% 
Fish 8.4 35% 
Marine Mammals 3.5 15% 
Other 11.5 49% 
Source:  U.S. Fish and Wildlife Service, 1996. 

 
The National Survey of Fishing, Hunting, and Wildlife-Associated Recreation also contains 
state-level information on recreation participation and expenditures.  In 1996, approximately 
3,642,000 of Florida’s 11,239,000 residents (32 percent) participated in wildlife-related 
recreation with the following distribution: 2,840,000 wildlife watching (25 percent of the state 
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population) and 1,988,000 hunting/fishing (18 percent of the state’s population).  According to 
the survey, 79 percent of the time spent wildlife watching by Florida residents is spent within the 
State of Florida. 
 
As indicated in Table G-16, there were an estimated 1,846,000 participants in wildlife-watching 
activities in Florida in 1996.  Approximately 1,050,000 (57 percent) of these participants were 
Florida residents and the remainder (796,000 or 43 percent) was from outside the state.  
Together, the in-state and out-of-state participants spent a total of 14,658,000 days watching 
wildlife in Florida. 
 
TABLE G-16: PARTICIPANTS IN WILDLIFE-RELATED RECREATION IN FLORIDA, 1996 
 

Participant Residents % of 
Total 

Non- 
residents 

% of 
Total Total 

Anglers 1,878,000 (66%) 986,000 (34%) 2,864,000
Hunters 170,000 (92%) 14,000 (8%) 184,000
Wildlife Watchers 1,050,000 (57%) 796,000 (43%) 1,846,000

Source:  U.S. Fish and Wildlife Service, 1996. 
 
Table G-17 presents estimated expenditures associated with wildlife watching in Florida during 
1996.  As indicated in this table, in-state and out-of-state participants spent over $1.6 billion in 
1996 on wildlife watching.  This includes trip-related expenditures and equipment expenditures.  
Wildlife watching equipment includes binoculars, film, bird food, and special clothing.  
Auxiliary equipment expenditures accounted for items such as tents and backpacking equipment.  
Other expenditures include magazines and books, membership dues and contributions, land 
leasing and ownership, and plantings. 
 

TABLE G-17: FLORIDA WILDLIFE-WATCHING EXPENDITURES, 1996 
 

Expenditure Category Total Expenditures 
(millions) 

% of 
Total 

TOTAL EXPENDITURES $ 1,677.2 100%
Trip-Related Expenditures $ 754.7 45%
Food and Lodging $ 439.7 26%
Transportation  $ 189.4 11%
Other Trip Costs $ 125.6 7%
Total Equipment Expenditures $ 767.6 46%
Wildlife-Watching Equipment $ 286.9 17%
Auxiliary Equipment $ 65.4 4%
Other Expenditures $ 154.8 9%

   Source: U.S. Fish and Wildlife Service, 1996. 
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State Recreation Trends 
 
The Florida SCORP supplements the results of the two national recreation surveys described 
above with estimates of current and future recreation demand at the state and regional scales.  
Recreation demands were developed for the SCORP through surveys of residents and tourists.  
The Division of Recreation and Parks conducts periodic surveys of resident and tourist 
participation in recreation activities to estimate outdoor recreation in Florida.  The Division did 
not have funds to conduct a new participation survey for the latest SCORP so the recreation 
participation information was derived from the 1992-1993 surveys conducted by the University 
of Florida, Department of Recreation, Parks, and Tourism. Participation in outdoor recreation 
activities is expressed in terms of user-occasions, which occur each time an individual 
participates in a single outdoor recreation activity.  The number of user-occasions was calculated 
for each planning region as well as the entire state by type of activity.  Demand was estimated 
for 1997, 2000, 2005 and 2010 by applying the per capita participation rates to population 
projections. 
 
Table G-18 presents 1992 statewide resident and tourist demand in Florida for selected outdoor 
recreation activities.  The activities were chosen based on their potential for being affected by the 
alternative restoration plans.  As indicated in this table, over 45 million residents and tourists 
participated in these activities in 1992.  Hiking, recreational vehicle (RV) camping, and nature 
study were popular with residents and tourists.  With the exception of RV camping, participation 
by residents outnumbered tourist participation.  

 
TABLE G-18: DEMAND FOR SELECTED RECREATION ACTIVITIES IN FLORIDA 

USER-OCCASIONS (thousands), 1992 
 

Activity Resident Tourist Resident 
& Tourist % of Total 

Hunting 1,656 34 1,690 4%
RV Camping 2,992 5,659 8,651 19%
Tent Camping 1,260 825 2,086 5%
Hiking 5,220 3,668 8,887 20%
Horseback Riding 3,155 491 3,647 8%
Nature Study 4,645 2,215 6,859 15%
Canoeing 846 555 1,401 3%
Total 27,235 18,271 45,506 100%

Source:  Florida Department of Environmental Protection, 1994. 
 
Table G-19 presents participation rates for the same set of recreation activities during 1985 and 
1992.  In general, residents have higher participation rates than tourists, and participation rates 
for both groups have declined from 1985 to 1992. 
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TABLE G-19: PARTICIPATION RATES FOR SELECTED RECREATION 
ACTIVITIES (1985, 1992) 
 

 % of Residents Participating % of Tourists Participating

Activity 1985 1992 1985 1992 
Hunting 11% 2% 0% 0% 
RV / Trailer Camping 8% 3% 4% 5% 
Tent Camping 10% 3% 1% 1% 
Hiking 10% 6% 3% 3% 
Horseback Riding 8% 3% 0% 0% 
Nature Study 17% 5% 4% 3% 
Canoeing 10% 3% 1% 1% 

Source:  Florida Department of Environmental Protection, 1994. 
 
Table G-20 present 1997 and projected 2000 demands for the selected recreation activities in 
SCORP Planning Region X.  This table includes user-occasions as well as facility/resource 
needs.  As part of the without-project conditions, all of the regions are expected to have 
significant increases in demands for the selected recreation activities with a commensurate need 
to increase development of the regions’ recreation resources and facilities. 
 

TABLE G-20: DEMAND AND FACILITY NEEDS (1997 and 2000) SELECTED 
RECREATION ACTIVITIES, TREASURE COAST (SCORP REGION X) 

 

Activity Units Demand 
(user-occasions) Resources / Facility Needs

  1997 2010 1997 2010 
Hunting Acres 6,921 8,774 0 0 
RV / Trailer Camping Camp Sites 501,288 656,161 0 0 
Tent Camping Camp Sites 155,069 204,538 0 0 
Hiking Miles 1,361,764 1,754,904 273 435 
Freshwater Fishing Feet 1,276,522 1,678,705 23,654 33,618 
Nature Study Miles 820,221 1,058,861 0 0 
Bicycle Riding Miles 11,247,561 14,417,186 781 1,043 
Source:  Florida Department of Environmental Protection, 2000. 
   Florida Department of Environmental Protection, 1994. 
 
State Tourism Trends 
 
As described in the SCORP, 49 million domestic and international visitors to Florida per year 
comprise a significant portion of the overall demand for outdoor recreation resources in Florida.  
Their participation in resource-based recreation and their relatively high incomes (compared to 
resident recreationists) make tourists a significant component of Site 1-related recreation in the 
study area.  The Comprehensive Review Study detailed the importance of tourism on the 
recreation in Florida.  
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Potential Changes in Value of Recreation  
 
The Site 1 impoundment can support a significant amount of outdoor recreation in the Lower 
East Coast of Florida, with a significant portion of expenditures coming from tourists.  It is not 
possible at this time to anticipate precisely how expenditures and consumer surplus associated 
with Site 1-related recreation would change if restoration occurred.  However, based on the 
recent adverse effects related to environmental damaging of the ecosystem, it can be concluded 
that improving the environmental quality of the Site 1 ecosystem will substantially support and 
sustain local recreation-based businesses.  Given the potential levels of expenditures and 
consumer surplus in the future, a small percentage increase in the quantity or quality of Site 1-
related recreation could represent an increase in recreation value.    
 
There are potential recreation resources that will be associated directly with the construction of 
the impoundment.  The uses presently considered compatible with resource protection and 
passive recreation include:  freshwater fishing, horseback riding, hiking, off road bicycling, 
wildlife viewing and nature study.   
 
G.6.2 Recreation Benefits 
 
Appendix H contains a conceptual plan of recreational features proposed for the Site 1 Project.  
Since this plan is the same for both Alternative B and C, this recreation plan will not influence 
the plan selection process.  The recreational plan was included and designed by the sponsor, 
SFWMD, and as such the cost estimate may change as an analysis is conducted to determine 
acceptable design to meet USACE standards. 
 
The recreation plan identifies two areas that will contain an elevated boardwalk, viewing 
platform, picnic shelters, canoe launch, and information kiosks within the Site 1 Project 
footprint.  No additional land would be needed for recreation.  The total cost of the recreation 
feature is $363,000, well below the USACE regulation limitation of ten percent of construction 
costs. 
 
A conservative approach was taken to estimate benefits.  The adjacent LNWR currently 
experiences over 300,000 visitors per year.  The NED benefit evaluation procedures contained in 
ER 1105-2-100 (22 Apr 00), Appendix E, Section VII, include three methods of evaluating the 
beneficial and adverse NED effects of project recreation: travel cost method (TCM), contingent 
valuation method (CVM), and unit day value (UDV) method. 
 
The unit day value (UDV) method was selected for estimating recreation benefits associated with 
the creation of the Site 1 Impoundment. When the UDV method is used for economic 
evaluations, planners will select a specific value from the range of values provided annually.  
Application of the selected value to estimate annual use over the project life, in the context of the 
with- and without-project framework of analysis, provides the estimate of recreation benefits.   
 
The without project condition in this analysis has no recreation value since the Site 1 
Impoundment would not exist and the land would not be open to the public.  It is presumed that 
the impoundment must be opened to the public in order to realize the recreation benefits being 
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claimed.  The with-project condition will be the expected value of the recreational activity based 
on the UDV method.  The value of a day of general recreation was computed at $5.78.  The 
FDEP’s Division of Recreation and Parks coordinated and developed the Florida Statewide 
Comprehensive Outdoor Recreation Plan (SCORP) for 2000.  Using guidelines developed by 
SCORP, the daily use was calculated at 75 users with the annual use determined to be 27,375.  
Average annual benefits of recreation are calculated to be $158,227.  Using an interest rate of 5 
3/8 percent, an economic period of analysis of 41 years and current prices were used to evaluate 
the economic feasibility.  A summary of the economic feasibility is shown in Table G-21.  Since 
the recreation plan can be adapted to Alternative B or C, recreation was not used to justify the 
selected alternative plan. Average annual costs including OMRR&R are $29,600.  A benefit to 
cost ratio of 5.35 and net annual benefits equaling $128,627 was calculated based on the 
conceptual plan.  The recreation will not diminish the ecosystem restoration purpose of the 
project. 
 

TABLE G-21:  RECREATION COSTS AND BENEFITS 
 

Annual Costs 
Total Recreation Costs $363,000
Interest during PED and Construction $40,800
Total Investment Cost $403,800
Total Average Annual Cost $29,600
     Interest $24,600
     OMRR&R $5,000
 
Annual Benefits 
     Unit Day Value $5.78
     Daily Use 75 users
     Annual Use 27,375 (75x365)
Average Annual Benefit $158,227
Benefit to Cost 5.35
Net Annual Benefits $128,627

 
G.6.3 Recreational and Commercial Fishing 
 
Fishing in the study area can be substantial recreationally, but is non-existent commercially.  The 
existing canals in the Site 1 study area do not provide opportunities for commercial fishing.   
Recreation fishing is very popular and abundant in the adjacent Loxahatchee Wildlife Refuge.  
Shore fishing, as well as canoes and small trolling boats are used in the canals for recreational 
purposes.   The boat ramps that are currently in existence will remain open, so the impact on 
recreational fishing will be minimal.   It can be noted that recreational fishing benefits will not 
cause a negative impact on the local economy, but the additional benefits will in all likelihood, 
be too minimal to measurably impact the economy.   
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G.7 COSTS 
 
Data for initial construction/implementation, land acquisition, monitoring, and periodically 
recurring costs for OMRR&R (operation, maintenance, repair, replacement, and rehabilitation), 
have been developed through engineering design and cost estimation, and real estate appraisal 
efforts.  Details of that data development are explained and discussed elsewhere in this report.  
The main issues requiring economic evaluation attention include equivalent time basis 
calculations, price levels, and timing of project spending. 
 
Costs represent the difference between conditions without any plan (the “base condition”, or 
“without-project condition”) and with a plan or alternative.  For purposes of this report and 
analysis, NED costs (National Economic Development Costs, as defined by Federal and Corps of 
Engineers policy), are expressed in 2004 price levels, and are based generally on costs estimated 
to be incurred over a 41 year period of analysis.  Costs of a plan represent the value of goods and 
services required to implement and operate/maintain the plan.   Table G-22 displays the costs 
associated with the alternatives.   The costs presented in Table G-22 are total initial costs of 
construction and real estate.   The O&M cost are annual estimates for fully implemented 
components.  
 
TABLE 22: SUMMARY OF COSTS OF ALTERNATIVES (DOLLARS) 
 
 Alternative B 

(6-foot Impoundment) 
Alternative C 
(8-foot Impoundment) 

NER    
     Construction $40,567,200 $41,319,000
     Real Estate $8,364,000 $8,364,000
Total NER Costs $48,931,200 $49,683,000
 
NED 
     Recreation $363,000 $363,000
Total NED Costs $363,000 $363,000
 
Total Project Costs $49,294,000 $50,046,000

 
The timing of a plan’s costs is important.  Construction and other initial implementation for 
component costs cannot simply be added to periodically recurring costs for project operation, 
maintenance, and monitoring.  Also, construction costs incurred in a given year of the project 
can’t simply be added to construction costs incurred in other years if meaningful and direct 
comparisons of the costs of the different components are to be made.  A common practice of 
equating sums of money across time with their equivalent at an earlier single point in time is the 
process known as discounting.  Through this mathematical process, which involves the use of an 
interest rate (or discount rate) officially prescribed by Federal policy for use in water resource 
planning analysis (currently set at 5.375% per year), the cost time stream for the alternative plans 
were mathematically translated into a equivalent time basis value. 
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There is some admitted uncertainty as to how any of the plans, if approved and adopted, would 
be implemented.  It is recognized that any of the plans would likely be implemented over a 
considerable period of time, little by little.  For purposes of this evaluation, construction costs are 
assumed to be incurred on an equal monthly basis during the implementation of the alternative 
plans as defined.   
 
Engineering Regulation (ER) 1105-2-100 requires that interest during construction (IDC) be 
computed which represents the opportunity cost of capital incurred during the construction 
period. Interest was computed for construction and PED costs from the middle of the month in 
which the expenditures were incurred until the first of the month following the estimated 
construction completion date.  Interest during construction was computed for both real estate and 
construction costs.  Interest during construction was computed for the total real estate cost 
starting from the month prior to construction commencing.   
 
The cost of a project is the investment incurred up to the beginning of the period of analysis.  
The investment cost at that time is the sum of construction and other initial cost such as real 
estate and PED cost plus interest during construction.  Table G-23 summarizes the total 
investment cost and total annual equivalent costs of each alternative plan.   
 

TABLE G-23: SUMMARY OF NER COSTS OF ALTERNATIVE PLANS 
 
 Alternative B 

(6-foot Impoundment) 
Alternative C 
(8-foot Impoundment) 

Construction $40,567,200 $41,319,000
Real Estate $8,364,000 $8,364,000
Initial Cost $48,931,200 $49,683,000
 
Average Annual Cost 
     Interest and Amortization $3,313,000 $3,363,900

     OMRR&R $755,500 $755,500
     Monitoring $332,800 $332,800
Total Annual Equivalent Cost $4,401,300 $4,452,200

Note: Columns may not add due to rounding. 
 
G.8 COST EFFECTIVENESS AND INCREMENTAL COST ANALYSIS 
 
Plan formulation and evaluation actions for this project focused on management measures and 
plans developed in prior Everglades ecosystem restoration studies (including the Comprehensive 
Review Study and the WPAFS).  All of the prior studies with similar planning objectives (to 
restore fish and wildlife habitat functions in the remaining Everglades) concluded that additional 
storage to supplement the regional water management system was needed at the Site 1 location, 
and an aboveground impoundment was the most cost-effective management measure for creating 
additional storage. 
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The initial and final arrays of alternative plans for this project consisted of aboveground 
impoundments (a single management measure) of varying storage volumes.  All other 
management measures were screened from further consideration as a result of prior studies.  
Since all of the plans in the final array of alternative plans consisted of the same cost effective 
management measure, an incremental cost analysis was performed to determine the incremental 
costs of the benefits produced by the remaining two structural plans.     
 
G.8.1 Incremental Cost Analysis 
 
Incremental cost analysis of the system-wide effects of the final array of plans was performed 
using IWR Plan software for the two remaining alternative plans, Alternative B (1,660-ac. 
impoundment 6 ft. deep) and Alternative C (1,660-ac. impoundment 8 ft. deep).  This analysis 
was performed using average annual costs and average annual benefits.  This analysis was 
performed for both hydrologic function analyses and the ecological analyses. 
 
G.8.2 Hydrologic Function Analysis 
 
The output for this analysis was the increase in annual average volume in acre-feet of water 
retained in the natural system plus the volume of water stored by the impoundment compared to 
the future without project condition (Table G-23). The water retention and water storage 
functions of the project are surrogate metrics for the other environmental outputs affecting the 
adjacent natural areas (LNWR, WCA-2A, and the estuarine area of the Hillsboro Canal and 
Intracoastal Waterway).  
 
In this analysis, both alternative plans are cost effective; Alternative C is a “best buy” plan 
because it produces more output at less average cost than Alternative B (Figures G-5, G-6). The 
average annual cost per unit of output for Alternative B is $ 20,600.  The average annual cost per 
unit of output for Alternative C is $ 15,600 (Figures G-7 and Table G-23). 
 

TABLE G-23: HYDROLOGIC INCREMENTAL COST ANALYSES 
 

Alternative 
Average 
Annual Cost 
($ 1,000) 

Average 
Annual 
Benefit 
Units 
 

Average Cost 
($1,000) 
 

No Action  0 0 0 
Alternative B  4401.3 213.7 20.6 
Alternative C  4452.2 285.3 15.6 
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FIGURE G-5: HYDROLOGIC FUNC TION COST-EFFECTIVE PLANS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE  G-6: HYDROLOGIC F UNCTION BEST BUY ANALYSIS 
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