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PALM BEACH COUNTY, FLORIDA 
SHORE PROTECTION PROJECT 

(FROM MARTIN COUNTY LINE TO LAKE WORTH INLET AND 
FROM SOUTH LAKE WORTH INLET TO SOUTH COUNTY LINE)

GENERAL DESIGN MEMORANDUM ADDENDUM 
JUPITER/CARLIN SEGMENT 

PERTINENT DATA 

Item Amount 

Physical Data: 

Project Length (mi.) 1.1 
Volume of Nourishment (1000 cy) 513 

, 9Berm Height (ft. above NGVD)
Nourishment Interval (yrs.) 7 
Borrow Area Location Jupiter Inlet tbb Shoal 

Financial Data ($1000): 

Initial Construction Costm 3,416 
Investment Cost 3, 435Cl) 
Annual Cost 699.0 
Annual Benefits 

Damage Reduction 611.2 
Loss of Land 120.5 
Recreation 795.4 
Total 1,527.1 

Net Benefits ($1000) 828.l 
Benefit-to-Cost Ratio 2.2 
Interest Rate(%) 8.0 

Cost Apportionment of Initial Construction ($1000) 

Federal <2
> 1,847.7 

Non-Federal 1,568.1 

m Includes interest during construction. 
< 
2 
> This is 54.71% of costs eligible for apportionment. 



Syllabus 

Of the two authorized Federal shore protection projects for Palm Beach County,
the 1962 authorization (HD-164/87/1) provides for protection of two sections 
of the coast, north and south of Palm Beach Island, and for independent 
construction of projects within each section. The General Design Memorandum 
was prepared in 1987. This report concerns the restoration of the 1.1 miles 
of the Jupiter/Carlin shoreline, south of Jupiter Inlet. 

This report is an addendum to the 1987 General Design Memorandum. The report 
summarizes the results of the engineering, economic and environmental studies 
undertaken for the nourishment of the Jupiter/Carlin segment. In addition, 
the report includes an analysis of the Jupiter/Carlin beach based on 
applicable current policies and guidelines, and a supplement to the 
environmental impact statement. 

The recommended plan provides for the nourishment of the Jupiter/Carlin 
beaches with 513,000 cubic yards of material from the Jupiter Inlet ebb shoal. 
This volume is 7 years of advanced nourishment. 

The current fiscal year (1994) interest rate is 8.0%. The estimated 
construction cost of the recommended plan is $3,416,000. The total project 
cost is estimated at $3,435,000. The estimated annual cost of continued 
renourishment of the project is $669,000 with annual benefits of $1,527,100. 
The benefit to cost ratio is 2.2. 

The project sponsor, Palm Beach County, has complied with all of the items in 
the project cooperation agreement. 
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PALM BEACH COUNTY, FLORIDA 
GENERAL DESIGN MEMORANDUM, JUPITER/CARLIN SEGMENT 

JUPITER/CARLIN SHORE PROTECTION PROJECT 

GENERAL 

1. This report is an addendum to the General Design Memorandum (GDM) for 
beach erosion control projects within Palm Beach County, Florida, prepared by 
the Jacksonville District in 1987. This project was authorized by Public Law 
87-874 on October 23, 1962, which provided for Federal participation in the 
costs of beach erosion control in two areas of Palm Beach County (Martin 
County line to Lake Worth Inlet and South Lake Worth Inlet to the Broward 
County line). Project segments in Delray Beach and Boca Raton have been 
constructed by non-Federal project sponsors with later reimbursement of the 
Federal share of project costs. 

2. This addendum to the 1987 GDM summarizes the design, eco~bmics and 
environmental setting of the Jupiter/Carlin Shore Protection Project. This 
report updates the project design of the 1987 Jupiter (Reach 3A) project which 
differs slightly from the recommended plan. 

PROJECT DESCRIPTION 

3. The project described in HD 164/87/1 calls for a seaward extension of the 
mean high water line of approximately 100 ft with a berm elevation of 10 ft 
mean low water. In addition, 4 years of advanced nourishment were proposed to 
be added. In the 1987 USACE GDM, the Jupiter (Reach 3A) project was designed
for a 50-ft berm width with 8 years of advanced nourishment. The initial 
construction volume was 701,000 cy including overfill. The borrow area was a 
shore parallel borrow area located offshore. This design was updated to 
reflect current erosion rates, beach widths, and economic conditions. The 
project selected calls for 513,000 cy of advanced fill to be placed along the 
1.1 miles of beach in order to restore and maintain the shoreline. 

SCOPE 

4. This addendum describes proposed work for the restoration of the 1.1 miles 
of beach fronting the Jupiter Inlet Park and Carlin Park which are in Palm 
Beach County between the Martin County line and Lake Worth Inlet. 

5. Additional data collection was needed to provide the necessary detailed 
engineering design. This data collection included sub-surface investigations 
for beach compatible sand sources offshore at the Jupiter Inlet ebb shoal. 
Field surveys of the project area were conducted. Economic and environmental 
data were also collected. This data was needed for analysis of the economic 
and environmental impacts for the plans considered in this addendum and 
environmental impact statement. The economic data collected include a current 
appraisal of the value of shore-front development in the project area. 

6. The analysis of this data within the purview of current applicable Federal 
law, policies and guidelines is summarized in this addendum. Also included 
are the details of the selected plan, the estimated project cost, the economic 
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justification for construction of the selected plan, the degree of Federal 
participation in project costs and the environmental impacts that will occur 
with project nourishment. Cost apportionment for the project will be based on 
the 1986 Water Resources Development Act, Public Law 99-662. 

PROJECT LOCATION 

7. The Jupiter/Carlin segment is located in Palm Beach County, Florida, on 
the east coast of the State, immediately south of Jupiter Inlet. A location 
map is provided in Figure 1. 

PROJECT COOPERATION 

8. Palm Beach County is the non-Federal sponsor of the Jupiter/Carlin segment 
of the authorized Federal shore protection project. The project authorization 
allows for construction of the project by the non-Federal sponsor with 
subsequent Federal reimbursement. Palm Beach County has reqtiested that they 
be allowed to enter into a Project Cooperation Agreement (PCA) with the Corps 
of Engineers as the non-Feder~l project sponsor. A copy of the project 
cooperation agreement is included in the Pertinent Correspondence section. 
The terms of project cooperation as provided in the authorizing document are 
summarized as follows: 

a. Obtain approval by the Chief of Engineers, prior to commencement of 
work on the project, of detailed plans and specifications and arrangement for 
prosecution of the work on the project. 

b. Provide all necessary lands, easements, and rights-of-way; 

c. Furnish assurances satisfactory to the Secretary of the Army that 
they will: 

(1) Assure maintenance of the project features during their 
economic life as may be required to serve their intended purpose, and periodic 
nourishment of the beach at suitable intervals; 

(2) Bear all costs incurred for the establishment of an erosion 
control line in the project area and all costs for placement of material on 
property not open to the public. 

(3) Maintain continued public ownership of the publicly owned 
shores upon which a part of the recommended Federal participation is based and 
their administration for public use during the economic life of the project. 

9. The 1986 Water Resources Development Act (Public Law 99-662) specified new 
cost sharing and terms of local cooperation for water resource projects, 
including shore protection. The allocation of project costs in this report 
are in accordance with this law and current Federal policies and guidelines. 

10. Section 103(i) of the 1986 Water Resources Development Act (hereinafter 
referred to as the 1986 Act) specifies that the non-Federal interests for a 
project shall provide all lands, easements, rights-of-way, and dredged 
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material disposal areas required for the project and perform all necessary 
relocations. The value of any contribution under this section is included in 
the non-Federal share of the project. The cost for establishing the Erosion 
Control Line (ECL) required by state law, although providing the easement on 
state lands needed for construction, does not qualify for cost sharing under 
this section of the 1986 Act. 

11. Section 103(j)(l) of the 1986 act specifies that a project shall be 
initiated only after non-Federal interests have entered into binding 
agreements with the Secretary of the Army to pay 100 percent of the operation
maintenance, and replacement and rehabilitation costs of the project, to pay 
the non-Federal share of the costs of construction, and to hold and save the 
United States free from damages due to the construction or operation and 
maintenance of the project, except for damages due to the fault or negligence
of the United States or its contractors. 

12. Section 103(j)(2) of the 1986 act specifies that the agreement specified 
in Section 103(j)(l) shall be in accordance with the requirements of Section 
221 of the Flood Control Act of 1970. The PCA for the Jupiter/Carlin segment 
of the Federal Project for Palm Beach County will meet the legal requirements 
of Section 221. The revised items of project cooperation are shown in the 
recommendations section of the report. 

PREVIOUS AUTHORIZED PROJECT RELATED ACTIVITIES 

13. Delray Beach. As authorized by PL87-874, the Delray Beach shoreline was 
restored initially in 1973. Project renourishments have been undertaken in 
1978, 1984, and 1992 to maintain the shore protection along 2.7 miles of 
beach. Federal funds have been contributed to the costs of these projects. 

14. Boca Raton. As authorized by PL87-874, the north Boca Raton shoreline 
was restored in 1988 along 1.45 miles of beach. Federal funds were 
contributed to this project. 

15. Lake Worth Inlet Sand Transfer Plant. As authorized by PL85-500, a sand 
transfer plant was constructed in 1958 at the north jetty of Lake Worth Inlet 
to bypass sand to Palm Beach Island. Federal funds were made available for 
construction of the plant and for the first 10 years of operation. 

16. Other projects related to sand bypassing and the preservation of the 
shoreline have been performed by Federal and non-Federal interests since the 
1920's. Those projects which affect the scope of the Jupiter/Carlin project 
are identified in Appendix A. 

PROJECT SPONSORSHIP 

17. The Jupiter/Carlin Shore Protection Project is being sponsored by the 
Palm Beach County Board of County Commissioners. The project is being
administered for the Commissioners by the Palm Beach County Department of 
Environmental Resources Management. 
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PROJECT DESIGN AND ECONOMIC EFFICIENCY 

INTRODUCTION 

18. The modified project recommended for construction in this report provides
for the protection of 1.1 miles of shoreline by placing periodic nourishment. 
This report documents the proposed work using current price levels, field 
data, policy and law. Details of the engineering analysis are presented in 
Appendix C. Details of the economic analysis are presented in Appendix D. 
Modifications to the authorized project which were considered during 
preconstruction planning and engineering follow a consistent set of Federal 
guidelines and criteria. The framework under which proposed project 
modifications were developed is discussed in the following paragraphs. 

PLANNING OBJECTIVES AND CONSTRAINTS 

19. The "Economic and Environmental Principles and Guidelines for Water and 
Related Land Resources Implementation Studies" (The Principles and Guidelines, 
or P&G) are the principle guidelines for planning hy Federal agencies involved 
in water resource development (USWRC, 1983). Although each project presents 
unique problems and opportunities, a consistent set of decision criteria was 
used to determine participation in project planning and construction. There 
are three basic criteria: (1) that there be an economically justified and 
environmentally acceptable project, (2) that Federal participation be 
otherwise warranted, and (3) that the project meets current Administration 
budget priorities. 

FEDERAL OBJECTIVE 

20. The Federal objective is to contribute to national economic development 
consistent with protecting the Nation's environment, pursuant to national 
environmental statutes, applicable executive orders, and other Federal 
planning requirements. Federal planning concerns other than economic include 
environmental protection and enhancement, human safety, social well being, and 
cultural and historic resources. Environmental and safety considerations are 
of prime importance. 

PLAN FORMULATION 

21. An assortment of project modifications were examined in the 1987 GDM as 
possible solutions to the erosion and storm damage problems in Palm Beach 
County. Various alternative plans were formulated during these studies to 
ensure that all reasonable alternatives are evaluated. The No Action plan was 
examined. Non-structural alternatives were also investigated including zoning 
changes, building code modifications, a moratorium on construction, 
condemnation of land and structures, and a no-growth program. Structural 
alternatives included beach fill with periodic nourishment, groins, 
revetments, offshore breakwaters, seawalls and improvements in sand transfer 
at inlets. As a result of these earlier studies, the beach fill with periodic 
nourishment plan met the Federal objectives in the most economically efficient 
and environmentally acceptable manner. The No Action plan was unacceptable to 
the project sponsor. 
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22. A plan that reasonably maximizes net national economic development (NED)
benefits, consistent with the Federal objective, was formulated and was 
identified by earlier studies as the NED plan. This plan, the authorized 
project as outlined in the GDM, is beach restoration with periodic
nourishment. The purpose of this addendum report is to establish the physical
features of the authorized project based on current Federal law and 
regulations. In addition, the most cost effective way of constructing the 
authorized project is determined. Only modifications that could potentially
optimize the cost and benefits of the authorized project were considered. 

PROBLEM IDENTIFICATION 

23. The project area is located immediately south of Jupiter Inlet in 
northern Palm Beach County (Figure 1). Jupiter Inlet acts as a sediment sink, 
and as a result there is a severe erosion stress on the beach south of the 
inlet. The processes and forces that contribute to the erosion problem are 
described in the following paragraphs. 

TIDES AND STORM SURGES 

24. The tide range in the project area is 2.9 feet. The spring tide range is 
3.4 feet. Mean high water is 2.09 feet NGVD. The project area is also 
subject to infrequent storm surges due to tropical storms and northeasters. 
The relationship between storm return period and storm surge for the project 
area is shown in Table 1 (Appendix A). 

Table 1 
Jupiter/Carlin Storm Parameters 

Return Period FEMA Surge Level Deep Water Significant 
(Yrs) (Ft, MSL) Wave Height (Ft) 

10 4.6 19.6 
50 6.5 25.0 

100 7.3 27.1 

WAVES 

25. The project area is situated such that the Bahama Banks block waves from 
the east and southeast. The project area is subject to significant waves from 
the northeast. Wave heights for extreme events have been predicted by the 
Coastal Engineering Research Center (USACE, 1982) and are shown in Table 1. 
According to CERC, the average wave height in the project area is 2.7 feet. 
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SEA LEVEL RISE 

26. While there is widespread agreement that sea level is r1s1ng, the 
magnitudes of the predictions vary. The closest measurement to the project 
area is at Miami, Florida where sea level is rising at a rate of 0.0076 
feet/year (Hicks and Hickman, 1988). Using Bruun's equilibrium profile
relationship (Appendix A), the sea level rise will result in 0.52 feet of 
beach recession per year. The National Research Council has predicted a 
future acceleration in sea level rise resulting in a sea level rise rate of 
0.04 ft/yr. Bruun's equilibrium profile relationship indicates this extreme 
sea level rise rate will cause a beach recession rate of 2.7 ft/yr (Appendix 
A). Until a higher rate of sea level rise is documented, no changes in the 
recommended plan are warranted. 

BEACH EROSION 

27. The combined action of waves, tides, storm surges and sea level rise have 
resulted in a southerly transport of sand out of the project area. Historic 
shoreline changes (Appendix A) indicate that the recession rate within the 
project area is -1.9 ft/yr. The background recession rate south of the 
project area is -1.5 ft/yr. These values do not include the effects of sand 
bypassing at Jupiter Inlet. The average erosion rate within the project area, 
accounting for the volume of bypassed material, is 80,600 cy/yr (Appendix A). 

PROJECT LIMITS 

28. The project limits are from Florida Department of Natural Resources 
(FDNR) monuments R13 to R19, a distance of 1.1 miles. This is a departure 
from the authorized project as modified by the 1987 GDM. 

BORROW AREA 

29. The Jupiter Inlet ebb shoal is proposed as the borrow area for the 
Jupiter/Carlin project. Geotechnical investigations have been performed to 
delineate areas of coarse sand (Appendix B). The mean grain size of the 
primary borrow area material is 0.38 mm (1.41 phi), (sorting= 0.64 phi) which 
is slightly larger than the native beach mean grain size (0.34 mm, 1.55 phi) 
(sorting= 1.49 phi). There is approximately 613,000 cubic yards in the 
primary borrow area. This borrow area represents a modification from the 
borrow area authorized in the GDM. The GDM recommended an offshore borrow 
area with possible modification in the design slope to account for finer 
borrow material. The future borrow area is an offshore area north east of the 
inlet. No detailed geotechnical analyses have been performed. 

30. An alternative borrow material for shore protection projects in South 
Florida is Bahamian aragonite. Bahamian aragonite was not considered in this 
project due to the high cost of the material. The aragonite (0.27 mm, 1.89 
phi) is considerably finer than the native beach material and would require a 
large overfill volume. 
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BEACH RECESSION DURING STORMS 

31. Several empirical models have been developed to predict storm recession 
and dune erosion. Birkemeier and Sargent (1985) developed a computer program 
known as DUNE which can be used to calculate storm induced recession for 
various levels of storm events. This computer program is based on the results 
of studies conducted at the Delft Hydraulics Laboratory in the Netherlands 
(Vellinga, 1983). Input to the computer program consists of a pre-storm beach 
profile, storm surge level, deep water significant wave height, mean sediment 
grain size, and water temperature. The primary output is a post-storm beach 
profile. Implicit to the model is the assumption that storm surge, wave 
height, and storm duration of coastal storms can be categorized in terms of 
frequency of occurrence. The DUNE model assumes that all sediment transport
is in the offshore direction and that the amount of sediment eroded from the 
beach and dune is equal to the amount of sediment deposited offshore . 

.... -- . 

32. The storm recession computed by DUNE is assumed to be the median 
recession for a given storm event. Actual storm events will typically have 
some level of natural variation along the shoreline. This variability can be 
attributed to natural variations in the nearshore bathymetry, pre-storm beach 
profile, man-made structures, geological features and other factors. 

33. A storm frequency and induced beach profile recession relationship was 
developed using the DUNE program (Appendix D) and is shown in Table 2. 
Several beach profiles were analyzed to determine a typical beach profile 
response for the study area. 

Table 2 

Beach Profile Recession vs. Probability 

Storm Induced 
Recession 

Probability (Ft.) 1 

.010 193 

.020 175 

.100 134 

Note: m Distance is measured from mean high water to the 
landward limit of the erosion. 
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ECONOMIC EFFICIENCY 

34. The purpose of this section is to summarize the studies done, and to re
examine the optimum length, width and periodic nourishment interval of the 
project. Details of costs and quantities are presented in Appendix C and 
summarized in Table 3a below. A renourishment interval of 7 years provides 
the minimum annual cost. Details of the economic optimization of the project 
are summarized in Appendix D, Table D-8, and are also shown in Table 3b below. 
A 1.1 mile project with periodic nourishment only provides the maximum net 
annual benefits. 

Table 3a 

Summary of Renourishment Interval Optimization 

Renourishment Interval Annual Cost 
(Yr.) ($) 

5 $715,000 
6 $702,000 
7 $699,000 
8 $702,000 

Table 3b 

Summary of Project Length and Width Optimization°l 

Project Net Annual Benefits ($) 

Rl3 to Tl9, 1.1 miles, Periodic Nourishment 
Rl3 to Tl9, 1.1 miles, 25-Foot Berm 

w/Periodic Nourishment 
Rl5 to R21, 1.2 miles, Periodic Nourishment 
Rl5 to R21, 1.2 miles, 50-Foot Berm 

w/Periodic Nourishment 

$-194,000 

$-226,000 
$-269,000 

$-328,000 

Note oi See Appendix D, Table D-8 for details of calculations. 

THE SELECTED PLAN 

35. The selected plan for the Jupiter/Carlin Shore Protection Project segment 
consists of placing 513,000 cubic yards of advanced fill sand on the beach 
between Florida Department of Natural Resources monuments Rl3 and Tl9. The 
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existing beach will be maintained by the placement of advanced nourishment. 
The length of the fill is 1.1 miles. The source of the borrow material will 
be the seaward side of the Jupiter Inlet ebb shoal. The renourishment 
interval is seven years. The cost of the initial nourishment is $3,416,000. 

VOLUME OF MATERIAL 

36. The volume of fill for the initial construction and future renourishments 
is shown in Table 4. The volume of fill was calculated based on average
expected losses from the fill area. Expected losses include the background
erosion, the littoral drift deficit caused by Jupiter Inlet acting as a 
sediment sink, end losses resulting from placing fill on the beach, and 
sediment characteristic differences (overfill). The littoral drift deficit 
and the end losses were estimated using the methodology of Dean (1988). About 
11,100 cubic yards of sand will be placed behind the Erosion Control Line 
(ECL) on private property. The total volume of fill required for the project 
life is 4.1 million cubic yards. 

COST ESTIMATES 

37. The cost of construction of the initial renourishment is $3,416,000. 
This cost and the cost of future renourishment are summarized in Table 4. As 
indicated, construction cost includes supervision and administration, 
engineering and design, and a 15 percent contingency. Similarly, the 
investment cost of the initial renourishment is $3,435,000. This cost and 
future investment costs are summarized in Table 4. These costs are discussed 
in the following paragraphs. All costs are based on July 1992 price levels 
and an interest rate of 8.0 percent. 

CONSTRUCTION 

37a. Construction costs were based on a unit cost of $3.50/cy and a 
mobilization/demobilization cost of $500,000. The effects of winter dredging 
on the costs were analyzed by reviewing production and weather delays that 
occurred in the third periodic nourishment of Delray Beach, Florida in 1992. 
Future nourishments from an offshore borrow area were estimated at $4.00/cy. 

37b. The dredge contractor is expected to utilize a 20-30 inch diameter 
dredge. The small dredge volume and proximity of protected waters within 
Jupiter Inlet should enable contractors with smaller dredges to successfully 
complete the project. Production of all dredges is expected to be at least 
300,000 cy/month while pumping over a maximum of 6,000 feet. The contractor 
for the 1992 Delray Beach, Florida renourishment achieved an average 
production rate of 575,000 cy/month with weather-related downtime at 40 
percent. Similar downtime is expected in this project. 

LAND EASEMENTS AND RIGHTS-OF-WAY 

38. Public easements from the State of Florida for dredging material from the 
borrow areas, placing sand seaward of the Erosion Control Line (ECL), and 
temporary construction easements from private property owners for construction 
areas landward of the ECL are the only easements required for the construction 
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TABLE 4 
ESTIMATE OF CONTRACT AND CONSTRUCTION COSTS 
RENOURISHMENT CYCLE 7YEARS 

AMOUNT IN $1000 
BORROW 

ITEM AREA UNIT QUANTITY 
UNIT 

COST I 0 
RENOURISIMENT AT INDICATED YIVEAR 

7 14 21 28 35 42 4g 
MOBILIZATION JOB 
BEACH FILL 

PROJECT YEAR 0 SHOAL C.Y. 
7 OFFSHORE C.Y. 

14 OFFSHORE C.Y. 
21 OFFSHORE C.Y. 
28 OFFSHORE C.Y. 
35 OFFSHORE C.Y. 
42 OFFSHORE C.Y. 
49 OFFSHORE C.Y. 

BEACH TILLING ACRE 
PROJECT MONITORING JOB 
GROIN AND DEBRIS REMOVAL TON 
COST OF SECURING EASEMENTS/LERA) JOB 

1 

513,000 
513,000 
513,000 
513,000 
513,000 
513,000 
513,000 
513,000 

42 
1 

3e5 
1 

500,000 

3.50 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
300 

279,350 
45 

22,700 

500 

1,796 

13 
279 

1e 
23 

500 500 500 500 500 

2,052 
2,052 

2,052 
2,052 

2,052 

13 13 13 13 13 
279 2711 279 279 279 

0 0 0 0 0 
23 23 23 23 23 

500 

2052 

13 
106 

0 
23 

500 

2052 
13 

106 
0 

23 
SUBTOTAL 
CONTINGEICY 15.00% 25.00% FOR LERR 
CONTRACT COST 
E&D+S&A 13.00% 

2,1527 
396 

3,023 
393 

2,Be7 2,Be7 2,Be7 2,Be7 2,Be7 
432 432 432 432 432 

3,299 3,299 3,299 3,299 3,299 
429 429 429 429 429 

2,e93 
406 

3,100 
403 

2,593 
406 

3,100 
403 

--
TOTAL CONSTRUCTION COST 

8.00 
3,415 

SUMMARY-INVESTMENT AND ANNUAL COSTS 
RENOURISHMENT CYCLE 7YEARS 

3,728 3,728 3,728 3,728 3,728 3,503 3,503 

ITEM 
CONSTRUCTION COST 
INTEREST DURING CONSTRUCTION 
TOTAL INVESTMENT COST 

PRESENT WORTH OF EACH CONSTRUCTION 
TOTAL PRESENT WORTH 

0 
3,415 

19 
3,435 
3,435 
8,552 

AMOUNT IN $1000 
RENOURISIMENT AT INDICATED YIVEAR 

7 14 21 28 35 
3,728 3,728 3,728 3,728 3,728 

21 21 21 21 21 
3,749 3,7411 3,749 3,749 3,749 
2,188 1,2711 745 435 254 

42 
3,503 

20 
3,522 

139 

49 
3,503 

20 
3,522 

81 

AVERAGE ANNUAL COST ($1000) 
INTEREST RATE 8.000% 

egg 



of the project. Palm Beach County has obtained the public easements from the 
State of Florida and is in the process of obtaining the temporary construction 
easements. Construction access will be provided by Palm Beach County as 
needed through both parks. These costs which are administrative in nature are 
estimated to be $22,700 for the initial work and for each renourishment. 

39. The project area consists of both publicly and privately owned property 
(Plate 1). Of the 1.1 mile fill length, 71% of the fill area is publicly held 
in two county parks at the north and south ends. Public access is available 
to the entire 1.1 mile fill length with access from both county parks. An 
Erosion Control Line has been established for the fill area, so the landward 
boundary of the public beach fronting private property has been fixed. It is 
necessary to place 11,100 cy of sand behind the ECL on private property. All 
other beach fill is placed on public land. 

40. Implementation of the project will not require any relocation of 
utilities or acquisition of any facilities. In consideration of the necessary 
easements, there exist no persons or businesses to be relocated, as a result 
of the Federal project, to which P.L. 91-646 benefits are payable. However, 
as a condition for State easements, all State permitting requirements must be 
met. A detailed description of real estate requirements necessary to 
construct the project are outlined in the Real Estate Supplement (Appendix G). 

MONITORING 

41. Monitoring will comply with the requirements of the State permits and is 
described in Appendix F. The area to be monitored extends from 1.5 miles 
south of the project to one mile north of the project. In addition, the 
borrow area will be monitored. The program includes land and hydrographic 
surveys, the collection of environmental data, analyses and presentation of a 
report following each monitoring. A cost schedule for monitoring of the 
project is shown on Table 5 and the scope of the monitoring is described 
Appendix F. 

ENVIRONMENTAL CONSIDERATIONS 

42. Monitoring of the hardbottom will be carried out prior to, during and 
after construction. Monitoring stations will be located on the hardbottom. 
Benthic infauna will also be monitored at the borrow area. In addition, 
during construction, monitoring to meet State water quality standards will be 
required. 

43. Palm Beach County will be performing sea turtle monitoring in the project 
area. Additional details on this program, as well as monitoring of the 
hardbottom and seagrass beds, can be found in the Supplement to the 
Environmental Impact Statement. Cone penetration tests of the renourished 
beach will be made to determine the degree of compaction. The beach will be 
tilled to a depth of 36 inches. The cost of beach tilling is included in 
Table 4. 
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TABLES 

SUMMARY OF MONITORING COSTS 

ITEM COST TIME OF MONITORING ANNUAL 
($) COST($) 

(1) 

PHYSICAL MONITORING AFTER EACH RENOURISHMENT 
BEACH PROFILE SURVEYS $40,000 YEAR 1 $7,745 

$120,000 YEARS 2 THOUGH 6 $17,762 

ENVIRONMENTAL MONITORING 

1. PRECONSTRUCTION: PRIOR TO RENOURISHMENT 
TURBIDITY MONITORING $1,000 $194 
INFAUNA $8,850 $1,713 
GRAIN SIZE & ORGANIC $2,400 $465 
REPORT TO STATE $5,100 $987 
SUBTOTAL $17,350 $3,359 

2. CONSTRUCTION: AT EACH RENOURISHMENT 
TURBIDITY MONITORING $20,000 $3,873 
REPORT TO STATE $3,250 $629 
SUBTOTAL $23,250 $4,502 

3. POSTCONSTRUCTION: AFTER EACH RENOURISHMENT 
TURBIDITY MONITORING $4,000 YEAR 1 $717 
INFAUNA $26,550 YEARS 1,2,&4 $4,289 
GRAIN SIZE & ORGANIC $7,200 YEARS 1,2,&4 $1,163 
NEARSHORE MAPPING $15,800 YEARS 1,2,& 3 $2,612 
SEA TURTLE $13,350 YEARS 1,2,& 3 $2,207 
REPORT TO STATE $11,850 YEARS 1 THROUGH 4 $1,887 
SUBTOTAL $78,750 $12,875 

TOTAL $279,350 $46,243 

NOTES: 
(1) ANNUAL COST IS BASED ON A 50 YEAR PROJECT LIFE AND 

AN INTEREST RATE OF 8. 0 %. 

13 



CONSTRUCTION 

44. The considered beach fill material would be moved from the borrow area to 
the project area by hydraulic pipeline. Construction time is estimated to be 
2 months. Interest during construction is based on an interest rate of 8.0 
percent and an estimated dredging rate of 300,000 cubic yards per month. 
These costs are included in Table 4. 

PROJECT SCHEDULE 

45. A project schedule is provided on Figure 2. The schedule indicates a bid 
date of about June 15, 1994, and initiation of construction by October 15, 
1994. 

STANDARD CODE OF ACCOUNTS 

46. Tables 6A-6H present the uniform cost estimate breakdown for the selected 
plan for the initial construction and each subsequent nourishment. Each 
feature nf the selected plan (beach fill, environmental monitoring, etc.) is 
broken down into sub-features such as construction, mobilization and 
contingencies, and each sub-feature is given a standard five digit account 
code. 

14 
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TABLE 6A 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

INITIAL FILL: OCTOBER 1993 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.--.-- BEACH REPLENISHMENT 
17.00.01 MOB/DEMOB JOB LS $500,000 $75,000 $575,000 
17.00.16 DREDGING 

PRODUCTION RATECCY/MONTH) 300,000 
17.00.16 BEACH FILL 
17.00.16 FILL BEHIND ECL·PRIVATE 11000 C.Y. $3.50 $38,500 $5,775 $44,275 
17.00.16 FILL BEHIND ECL·PUBLIC 31000 C.Y. $3.50 $108,500 $16,275 $124,775 
17.00.16 ADVANCED NOURISHMENT 368400 C.Y. $3.50 $1,289,400 $193,410 $1,482,810 
17.00.16 OVERFILL(25%) 102600 C.Y. $3.50 $359,100 $53,865 $412,965 

BEACH FILL TOTAL VOLUME 513000 C.Y. 
CONSTRUCTION TIME 1. 7 MONTHS 

17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH Tl LLI NG 42 ACRES $300 $12,600 $1,890 $14,490 
17.00.99 GROIN AND DEBRIS REMOVAL 365 TON $45 $16,425 $2,464 $18,889 
17.00.99 PROJECT MONITORING JOB LS $279,350 $41,903 $321,253 

SUB-TOTAL CONSTRUCTION $2,603,875 
COSTS 

CONTINGENCY@ 15% $390,581 

17.--.-- BEACH REPLENISHMENT TOTAL-~OST $2,994,456 

01.--.-- LANDS, EASEMENTS, RIGHTS JOB LS $22,700 $5,700 $28,400 
OF WAY, AND RELOCATIONS 

30.--.-- PLANNING, ENGINEERING JOB LS $315,428 $47,314 $362,743 
AND DESIGN (12.0%) 

31.--.-- CONSTRUCTION MANAGEMENT JOB LS $26,286 $3,943 $30,229 
(S&A)(1.0%) 

PROJECT TOTAL COSTS $3,415,828 
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TABLE 68 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHMENT NO. 1: OCTOBER 2000 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.--.-- BEACH REPLENISHMENT 
17.00.01 MOB/DEMOB JOB LS S500,000 S75,000 $575,000 
17.00.16 DREDGING 

PRODUCTION RATE(CY/MONTH) 300,000 
17.00.16 BEACH FILL 
17.00.16 ADVANCED NOURISHMENT 410500 C.Y. S4.00 S1,642,000 $246,300 $1,888,300 
17.00.16 OVERFILL(25X) 102500 C.Y. S4.00 $410,000 S61,500 $471,500 

BEACH FILL TOTAL VOLUME 513000 C.Y. 
CONSTRUCTION TIME 1.7 MONTHS 

17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH TILLING 42 ACRES S300 $12,600 S1,890 $14,490 
17.00.99 PROJECT MONITORIN4G 1 JOB LS $279,350 S41,90.i $321,253 

SUB-TOTAL CONSTRUCTION $2,843,950 
COSTS 

CONTINGENCY Q 15% $426,593 

17.--.-- BEACH REPLENISHMENT TOTAL COST $3,270,543 

01.--.-- LANDS, EASEMENTS, RIGHTS JOB LS S22,700 S5,700 $28,400 
OF WAY, AND RELOCATIONS 

30.--.-- PLANNING, ENGINEERING 1 JOB LS $344,237 $51,636 $395,873 
AND DESIGN (12.0%) 

31.--.-- CONSTRUCTION MANAGEMENT JOB LS $28,686 S4,303 $32,989 
(S&A)(1.0X) 

PROJECT TOTAL COSTS S3,n7,805 
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TABLE 6C 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHMENT NO. 2: OCTOBER 2007 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.··.-- BEACH REPLENISHMENT 
17.00.01 MOB/DEMOB JOB LS SS00,000 $75,000 S575,000 
17.00.16 DREDGING 

PRODUCTION RATE(CY/MONTH) 300,DOO 
17.00.16 BEACH FILL 
17.00.16 ADVANCED NOURISHMENT 410500 C.Y. S4.00 S1,642,000 $246,300 $1,888,300 
17.00.16 OVERFILL(25%) 102500 C.Y. S4.00 $410,000 S61,500 $471,500 

--------------------------------------
BEACH FILL TOTAL VOLUME 513000 C.Y. 

CONSTRUCTION TIME 1. 7 l'IONTHS 
17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH TILLING 42 ACRES S300 $12,600 S1,890 $14,490 
17.00.99 ENVIRONMENTAL MONITORING 1 JOB LS $279,350 $41,903 $321,253 

-------------------------------------
SUB-TOTAL CONSTRUCTION $2,843,950 

COSTS 
CONTINGENCY i 15% $426,593 

17.--.-- BEACH REPLENISHMENT TOTAL COST $3,270,543 

01.- - • - - LANDS, EASEMENTS, RIGHTS 
OF WAY, AND RELOCATIONS 

JOB LS $22,700 SS,700 $28,400 

30.--.-- PLANNING, ENGINEERING 
AND DESIGN (12.0%) 

1 JOB LS $344,237 $51,636 $395,873 

31.--.-- CONSTRUCTION MANAGEMENT JOB LS $28,686 S4,303 $32,989 
(S&A)( 1.0%) 

PROJECT TOTAL COSTS $3,727,805 
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TABLE 60 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHMENT NO. 3: OCTOBER 2014 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.--.-- BEACH REPLENISHMENT 
17.00.01 MOB/DEMOB JOB LS SS00,000 $75,000 $575,000 
17.00.16 DREDGING 

PRODUCTION RATE(CY/MONTH) 300,000 
17.00.16 BEACH FILL 
17.00.16 ADVANCED NOURISHMENT 410500 C.Y. S4.00 $1,642,000 $246,300 $1,888,300 
17.00.16 OVERFILLC25%) 102500 C.Y. S4.00 $410,000 $61,500 $471,500 

--------------------------------------
BEACH FILL TOTAL VOLUME 513000 C.Y. 

CONSTRUCTION TIME 1.7 MON1HS 
17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH TILLING 42 ACRES $300 $12,600 $1,890 $14,490 
17.00.99 ENVIRONMENTAL MONITORING 1 JOB LS $279,350 $41,903 $321,253 

-------------------------------------
SUB-TOTAL CONSTRUCTION $2,843,950 

COSTS 
CONTINGENCY m15% $426,593 

17.--.-- BEACH REPLENISHMENT TOTAL COST $3,270,543 

01.--.-- LANDS, EASEMENTS, RIGHTS 
OF WAY, AND RELOCATIONS 

1 JOB LS $22,700 SS,700 $28,400 

30.--.-- PLANNING, ENGINEERING 
AND DESIGN (12.0%) 

JOB LS $344,237 $51,636 $395,873 

31.--.-- CONSTRUCTION MANAGEMENT 
(S&A)(1.0%) 

JOB LS $28,686 S4,303 $32,989 

PROJECT TOTAL COSTS $3,727,805 
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ACCOUNT 
CODE 

17.--.--
17.00.01 
17.00.16 

17.00.16 
17.00.16 
17.00. 16 

17.00.99 
17.00.99 
17.00.99 

17.--.--

01.--.--

30.--.--

31.--.--

TABLE 6E 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHMENT NO. 4: OCTOBER 2021 

UNIT 

ITEM QUANTITY UNIT PRICE AMOUNT 

BEACH REPLENISHMENT 
MOB/DEMOB JOB LS $500,000 
DREDGING 

PRODUCTION RATE(CY/MONTH) 300,000 
BEACH FILL 

ADVANCED NOURISHMENT 410500 C.Y. S4.00 $1,642,000 
OVERFILL(25%) 102500 C.Y. S4.00 $410,000 

--------------------------------------
BEACH FILL TOTAL VOLUME 513000 C.Y. 

CONSTRUCTION TIME 1.7 MONTHS 
ASSOCIATED GENERAL ITEMS 
BEACH Tl LLI NG 42 ACRES $300 $12,600 
ENVIRONMENTAL MONITORING 1 JOB LS $279,350 

SUB-TOTAL CONSTRUCTION $2,843,950 
COSTS 

CONTINGENCY Q 15% 

BEACH REPLENISHMENT TOTAL COST 

LANDS, EASEMENTS, RIGHTS JOB LS $22,700 
OF WAY, AND RELOCATIONS 

PLANNING, ENGINEERING JOB LS $344,237 
AND DESIGN (12.0%) 

CONSTRUCTION MANAGEMENT 1 JOB LS $28,686 
(S&A)(1.0X) 

PROJECT TOTAL COSTS 

TOTAL PROJECT 
CONTINGENCY COST 

$75,000 $575,000 

$246,300 $1,888,300 
$61,500 $471,500 

$1,890 $14,490 
S41,903 $321,253 

$426,593 

$3,270,543 

$5,700 $28,400 

$51,636 $395,873 

S4,303 $32,989 

$3,727,805 
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TABLE 6F 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHHENT NO. 5: OCTOBER 2028 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.--.-- BEACH REPLENISHMENT 
17.00.01 HOB/DEMOB 1 JOB LS S500,000 S75,000 S575,000 
17.00.16 DREDGING 

PRODUCTION RATE(CY/HONTH) 300,000 
17.00.16 BEACH FILL 
17.00.16 ADVANCED NOURISHMENT 410500 C.Y. S4.00 S1,642,000 S246,300 S1,888,300 
17.00.16 OVERFILL(25X) 102500 C.Y. S4.00 S410,000 $61,500 S471,500 

--------------------------------------
BEACH FILL TOTAL VOLUME 513000 C.Y. 

CONSTRUCTION TIME 1.7 MONTHS 
17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH TILLING 42 ACRES S300 S12,600 S1 ,890 S14,490 
17.00.99 ENVIRONMENTAL MONITORING 1 JOB LS S279,350 S41,903 S321,253 

-------------------------------------
SUB-TOTAL CONSTRUCTION S2,843,950 

COSTS 
CONTINGENCY Q 15% S426,593 

17.--.-- BEACH REPLENISHMENT TOTAL COST S3,270,543 

01.--.-- LANDS, EASEMENTS, RIGHTS 
OF WAY, AND RELOCATIONS 

JOB LS S22,700 S5,700 S28,400 

30.--.-- PLANNING, ENGINEERING 
AND DESIGN (12.0X) 

JOB LS S344,237 S51,636 S395,873 

31.--.-- CONSTRUCTION MANAGEMENT 
(S&A)( 1.0X) 

1 JOB LS S28,686 S4,303 S32,989 

PROJECT TOTAL COSTS S3,727,805 
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TABLE 6G 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHMENT NO. 6: OCTOBER 2035 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.··.·· BEACH REPLENISHMENT 
17.00.01 MOB/DEMOB JOB LS $500,000 $75,000 $575,000 
17.00.16 DREDGING 

PRODUCTION RATE(CY/MONTH) 300,000 
17.00.16 BEACH FILL 
17.00.16 ADVANCED NOURISHMENT 410500 C.Y. $4.00 $1,642,000 $246,300 $1,888,300 
17.00.16 OVERFILL(25%) 102500 C.Y. S4.00 $410,000 $61,500 $471,500 

BEACH FILL TOTAL VOLUME 513000 C.Y. 
CONSTRUCTION TIME 1. 7 MONTHS 

17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH TILLING 42 ACRES $300 $12,600 $1,890 $14,490 
17.00.99 ENVIRONMENTAL MONITORING JOB LS $279,350 $41,903 $321,253 

SUB-TOTAL CONSTRUCTION $2,843,950 
COSTS 

CONTINGENCY Q 15% $426,593 

17.··.·· BEACH REPLENISHMENT TOTAL COST $3,270,543 

01.··.·· LANDS, EASEMENTS, RIGHTS 
8 

JOB LS $22,700 S5,700 $28,400 

30.··.·· PLANNING, ENGINEERING 
AND DESIGN (12.0%) 

JOB LS $344,237 $51,636 $395,873 

31.··.·· CONSTRUCTION MANAGEMENT 
(S&A)(1.0%) 

1 JOB LS $28,686 $4,303 $32,989 

PROJECT TOTAL COSTS u,n1,so5 
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TABLE 6H 

COST ESTIMATE FOR BEACH FILL COSTS 
JUPITER/CARLIN SEGMENT 

RENOURISHMENT NO. 7: OCTOBER 2042 

ACCOUNT UNIT TOTAL PROJECT 
CODE ITEM QUANTITY UNIT PRICE AMOUNT CONTINGENCY COST 

17.-·.-- BEACH REPLENISHMENT 
17.00.01 MOB/DEMOB JOB LS $500,000 $75,000 $575,000 
17.00.16 DREDGING 

PRODUCTION RATECCY/MONTH) 300,000 
17.00.16 BEACH FILL 
17.00.16 ADVANCED NOURISHMENT 410500 C.Y. $4.00 $1,642,000 $246,300 $1,888,300 
17.00.16 OVERFILLC25%) 102500 C.Y. $4.00 $410,000 $61,500 $471,500 

BEACH FILL TOTAL VOLUME 513000 C.Y. 
CONSTRUCTION TIME 1.7 MONTHS 

17.00.99 ASSOCIATED GENERAL ITEMS 
17.00.99 BEACH Tl LLI NG 42 ACRES $300 $12,600 $1,890 $14,490 
17.00.99 ENVIRONMENTAL MONITORING JOB LS $279,350 $41,903 $321,253 

SUB-TOTAL CONSTRUCTION $2,843,950 
COSTS 

CONTINGENCY Q 15% $426,593 

17.--.-- BEACH REPLENISHMENT TOTAL COST $3,270,543 

01.--.-- LANDS, EASEMENTS, RIGHTS 
OF WAY, AND RELOCATIONS 

JOB LS $22,700 $5,700 $28,400 

30. - - . - - PLANNING, ENGINEERING 
AND DESIGN (12.0%) 

JOB LS $344,237 $51,636 $395,873 

31.--.-- CONSTRUCTION MANAGEMENT 
(s&A)(1.0%) 

JOB LS $28,686 $4,303 $32,989 

PROJECT TOTAL COSTS $3,727,805 
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ANNUAL COSTS 

47. Annual costs stemming from the project were calculated to be $699,000. 
This cost is the sum of the present worth of the total investment cost listed 
in Table 4 amortized over the SO-year period of analyses at an interest rate 
of 8.0%. If the present worths of the total project costs are amortized at an 
interest rate of 10%, then the annual project cost is $742,000. 

AESTHETIC CONSIDERATIONS 

48. Aesthetic resources were evaluated in accordance with procedures outlined 
in ER 1105-2-100. 

AESTHETIC RESOURCE AND INVENTORY 

49. The project area is comprised of 1.1 miles of Atlantic coast fronting the 
community of Jupiter, Florida. The area is characterized by an eroded beach 
and dune scarps. The remnants of a groin field exists within Carlin Park. 
Accordingly, the most pleasing visual resource provided by the area is the 
clear water of the Atlantic Ocean and the existi·ng natural appearing beach. 
Aesthetic quality will be based on the impact to these components. 

WITHOUT CONDITIONS 

50. Without beach renourishment the shoreline will continue to erode. This 
will result in the loss of existing beach, park facilities, and a road in 
Jupiter Inlet park. In addition, new coastal protection structures will be 
constructed by local interests to protect upland structures. 

CONSIDERATIONS IN DESIGN 

51. To limit the formation of a scarp along the new beach fill, during 
construction the face of the beach fill will be sloped to reflect a stabilized 
condition. The beach fill will be shaped and graded so as to absorb wave 
energy. The elevation of the beach berm will be set to limit the formation of 
a ridge along the crest of the berm and reduces the impact of waves. To the 
extent possible, the appearance of the sand comprising the beach fill will be 
the same as the natural beach. Beach fill material will contain a small 
percentage of fines which may cause turbidity during construction. Groins 
within Carlin Park will be removed to remove safety hazards associated with 
groin burial. No other structures require relocation. 

WITH RENOURISHMENT CONDITIONS AND IMPACTS 

52. The renourishment of the beach in accordance with the previously 
mentioned design considerations will result in an improved aesthetic quality. 
The placement of material on the shore would restore the natural pleasing
visual appearance of the considered 1.1 miles of shore. In addition, the 
construction of future coastal structures will not be required. However, 
during construction, there will be short term turbidity in the immediate 
vicinity of the dredge and discharge point on the beach. No other adverse 
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impacts to visual resources will stem from renourishment of the project beach. 
In conjunction with the authorized project, the project sponsor has also 
repaired dune scarps and revegetated the dune south of the project area. 

ECONOMIC EVALUATION 

53. The purpose of this section is to summarize economic information 
pertinent to the selected plan which is developed in Appendix D. The analyses 
were based on a period of 50 years and an interest rate of 8.0 percent. The 
tangible economic justification of the work was ascertained by comparing the 
equivalent average annual charges with an estimate of the equivalent average
annual benefits. 

54. The development of costs and benefits follow standard Corps of Engineers 
practice. The value of all goods and services used in the project is 
estimated on the cost side. On the benefit side, damages prevented, loss of 
land, and recreational values are estimated. 

STORM DAMAGE REDUCTION BENEFITS 

55. Storm damage reduction benefits were calculated as the difference between 
the average annual storm damage that would occur without restoration and 
average annual storm damage that would occur with continued nourishment. The 
average annual damages were calculated by integrating the frequency damage 
curve. 

56. As a result of long term erosion, damage to shorefront structures from a 
given storm will increase with time. Consequently, for the without project 
conditions, damage-frequency curves were prepared to reflect the position of 
the shoreline at I-year intervals. The final annual damages with and without 
the project were computed as the sum of the present worth of these annual 
damages amortized over the 50-year period of analyses. The recession 
frequency relationship listed in Table 2 was used in the analysis. As is 
indicated on Table 7, implementation of the project results in annual damage 
prevention of $454,400 between R13 and Tl9. Between R13 and R26, the annual 
storm damage prevention is $611,200. A detailed discussion is given in 
Appendix D. 
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Table 7 

Summary of Economic Analysis
Selected Plan 

Amount ($1000)
Item Rl3 to Tl9 Rl3 to R26 

Annual Benefits 
Damage Prevention (Primary Benefit)
Loss of Land (Primary Benefit)
Recreation (Incidental Benefit)

Total Benefits 

454.4 
50.8 

709.6 
1,214.8 

611. 2 
120.5 
795.4 

1527.1 

Annual Cost 669.0 699.0 

Net Benefits 
Primary Benefits 
Total Benefits 

-193.8 
515.8 

32.7 
828.1 

Benefit to Cost Ratio 1. 7 2.2 

Ratio of Primary Benefits to Project Cost 72% 105% 

Note: All analyses assumed an interest rate of 8.0% 

LOSS OF LAND BENEFITS 

57. Another primary benefit of a shore protection project is a reduction in 
the loss of land. Erosion trends (Appendix A) are used to calculate the 
surface area of land that is expected to be lost over the economic period of 
analysis. A reduction or halt of long term shoreline recession which is 
attributable to a shore protection project provides the basis for calculating 
an economic benefit. 

58. The evaluation of shoreline stability benefits along (non-Federal) public
shores reflects the special use for which the land is dedicated. The public
shores are dedicated as parks and the benefits derived from stabilizing these 
shores is related to expected losses in recreational activity. Therefore, 
shoreline stability benefits along public shores is claimed as an incidental 
benefit. 

59. Implementation of the selected plan will result in an annual loss of land 
prevention of $50,800 between Rl3 and Tl9. Between Rl3 and R26, the annual 
loss of land prevention is $120,500. Details are provided in Appendix D. 

RECREATIONAL BENEFITS 

60. Recreational benefits are the most common incidental benefit produced by 
a shore protection project. These benefits result from an increased capacity 
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for a recreational activity with an existing or expected surplus demand (which 
may be limited by public parking and access). The new beach surface produced 
by a beach nourishment project increases the capacity for recreational beach 
activity. All recreational benefits are considered incidental and do not 
influence the project design. Parking and access are shown in Plate 1. The 
entire project length is publicly accessible. Table 7 shows the annual 
benefits attributable to a wider recreational beach are $709,600 between Rl3 
and Tl9. Between Rl3 and R26, the annual recreation benefits are $795,400. 
The recreational benefits analysis is described in detail in Appendix D. 

SUMMARY 

61. Table 7 summarizes the results of the economic analyses. Annual benefits 
that are derived from the implementation of the selected plan are $1,214,800 
between Rl3 and Tl9. Between Rl3 and R26, the total annual benefits are 
$1,527,100. The benefit to cost ratio for the project is 1.7 for the area 
between Rl3 and Tl9. Between Rl3 and R26 the benefit to cost ratio is 2.2. 

ENVIRONMENTAL REQUIREMENTS AND CONTROLS 

62. A supplement to the Environmental Impact Statement (USACE, 1987) 
concerning the recommended restoration of the project beach is provided at the 
end of this text. Both State and Federal water quality standards will be 
maintained during project construction. Prior to construction a Corps of 
Engineers permit and a Florida Department of Environmental Regulation permit 
will be obtained. 

63. Various measures to minimize the adverse effects of the proposed dredge 
and fill operation have been incorporated into the planning of the project. 
Additional measures will be utilized during construction. These measures 
include pre-dredging surveys to locate and map hardbottom, seagrass, and sand 
borrow areas; precision positioning of the dredge; and careful selection of 
borrow areas to insure a minimum amount of fine sediment. Specific 
requirements designed to protect hardground and seagrass communities from 
damage will be included in the dredging contract. In addition, monitoring 
programs to establish the impacts of the construction activities on the 
overall environment will be included as part of the project. 

64. Palm Beach County will be monitoring the benthic infauna of the borrow 
area to assess the recovery of the benthic community. Samples will be taken 
one month prior to construction and annually thereafter. 

65. Hardbottom (rock outcrops} will be monitored to determine the density and 
diversity of attached flora and fauna. Monitoring sites will include three 
between monuments 17.5 and RIB and three control sites located offshore and 
north of Jupiter Inlet. Monitoring will occur once prior to construction and 
annually thereafter. 

66. The areal extent of exposed hardbottom will be analyzed through the use 
of aerial photography. The vertical relief of the hardbottom will be 
determined by snorkeling/scuba diving. Annual monitoring will be performed. 
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67. Water quality monitoring will be performed to insure compliance with 
State and Federal laws. Water samples will be collected monthly prior to and 
after construction. During construction, monitoring will be performed at 
6-hour intervals during daylight hours. Water quality monitoring will be 
performed at the borrow and fi 11 sites and inside Jupiter Inlet. 

68. The U.S. Army Corps of Engineers, Jacksonville District, has coordinated 
with the U.S. Fish and Wildlife Service (FWS) and the National Marine 
Fisheries Services (NMFS) as provided by the Endangered Species Act, as 
amended. The FWS has stated in their Biological Opinion that the proposed
project is not likely to jeopardize the continued existence of listed sea 
turtles and has included measures under incidental task requirements to 
minimize impacts to nesting sea turtles. Turtle nesting monitoring will be 
performed to insure nesting success. Nests will be relocated by trained 
personnel out of the fill area as needed. Palm Beach County will till the 
beach as part of this project. The project will also be constructed outside 
of sea turtle nesting season. The NMFS has concurred with the Jacksonville 
District's no effect determination on listed species under their jurisdiction. 

CULTURAL RESOURCES 

69. A review of the National Register of Historic Places indicates that only 
one cultural resource listed on the Register is located near the project area; 
that is the Jupiter Lighthouse which is unaffected by the project. A 
cultural resources investigation, including magnetometer survey, was performed 
in the project area by Baer, et al. (1990-). 

70. Baer, et al. found that there were 63 magnetic anomalies located within 
the vicinity of Jupiter Inlet. The anomalies are all located landward of the 
borrow area. Based on documentation by a local salvage company, some of the 
anomalies may be associated with a 17th century shipwreck. It is probable 
that the ship ran aground just landward of the borrow area and that no 
cultural resources are expected in the borrow area. Nearshore surficial 
artifacts include cannons and an anchor which have been buried and unburied 
over the past 300 years. Burial of artifacts by placement of fill on the 
beach, with subsequent slope adjustment will not damage the artifacts. 

71. In compliance with the National Historic Preservation Act of 1966, as 
amended, and 36 CFR 800, the U.S. Army Corps of Engineers has determined that 
this undertaking will have no effect upon cultural resources listed on, or 
eligible for listing on, the National Register of Historic Places. By a 
letter dated March 6, 1991, the Florida State Historic Preservation Officer 
has concurred with this determination. This is included in the Pertinent 
Correspondence (Appendix E). 

72. If the project area boundary is expanded to include known anomalies or 
previously unsurveyed property, further cultural resources investigations will 
be conducted. 

28 



PUBLIC ACCESS 

73. With the establishment of the Erosion Control Line in 1990, the entire 
project beach seaward of the ECL is publicly owned. Plate 1 indicates access 
points coupled with parking spaces. The entire fill length is entirely 
publicly accessible. The public beach, created by the establishment of the 
ECL, as well as public access to the beach will be maintained throughout the 
life of this project. 

COST APPORTIONMENT 

74. Cost were apportioned in accordance with the cost sharing procedures 
outlined in ER 1165-2-130. A property by property determination of Federal 
participation was developed in Table 8. Federal participation was determined 
by public accessibility and public parking serving the public accesses. 
Table 8 also shows the public accessibility in the area south of the fill 
area. This shows that down drift benefits (Appendix D) are accrued on 
properties that are publicly accessible. 

75. As is shown on Table 9, the Federal share of the costs which are eligible 
for apportionment is 54.71 percent. Similarly, the Federal share of the 
total cost of the project is $1,847,700, which excludes the cost of placement 
of 11,100 cubic yards of material landward of the ECL and the cost of 
obtaining easements (Table 9). Cost apportionment for all renourishments is 
shown in Table 9a. The Federal share is estimated to be $2,039,500 for each 
renourishment. 

FEDERAL RESPONSIBILITY 

76. The implementation cost of the NED plan excluding interest during
construction is $3,416,000. The Federal share of the NED plan is $1,847,700. 

77. The Corps of Engineers would be responsible for Federal funding. Prior 
to construction, the Corps of Engineers will prepare an operation and 
maintenance manual which will describe the project sponsor's obligations 
toward operation, maintenance, repair, replacement, and rehabilitation of the 
completed project. The County will construct the project features. The 
Federal cost sharing by project feature for the NED plan is summarized in 
Table 9. The U. S. Army Corps of Engineers (USACE) reviews and approves the 
pre-construction, engineering and design report, and the contract plans and 
specifications. USACE monitors project construction and performs an audit and 
inspection at the completion of the physical work. A Department of Army 
permit is needed for construction when the work is accomplished by the non
Federal sponsor. Federal reimbursement will be made subject to appropriation 
of funds by Congress. Federal participation in the project is limited to 10 
years following the completion of construction. 

NON-FEDERAL RESPONSIBILITY 

78. The non-Federal project sponsor will construct the project features. The 
total non-Federal responsibility of the initial work is $1,568,100. The 
project sponsor will be responsible for 100% of the cost of the project after 
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TABLES 
INDIVIDUAL PROPERTY COST APPORTIONMENT SUMMARY 

FDNR PROP BEACH/DUNE 
MONUMENT NO. DESCRIPTION 

SHORE WITHIN PUBLIC SHORE LEVEL OF FEDERAL 
FRONT 1/4 MILE PARKING OWNERSHIP FEDERAL PARTICIPATION 
LENGTH UPLAND OF PUBLIC SERVING AND PROJECl PARTICATION TIMES SHOREFRONT 

(Fl) DESCRIPTION ACCESS ACCESS PURPOSE* (%) LENGTH(FTI 

NORTH PROJECT LIMIT 

R13-R15 1 PUBLIC DEVELOPED 
2 PRIVATE DEVELOPED 
3 PRIVATE DEVELOPED 
4 PRIVATE DEVELOPED 

R16 5 PRIVATE DEVELOPED 
6 PRIVATE DEVELOPED 

R17-R19 7 PUBLIC DEVELOPED 

y1470 JUPITER INLET PARK y 118 50 735 
y310 CONDOMINIUM #4 y IIA 65 202 
y340 CONDOMINIUM #3 y IIA 65 221 
y350 CONDOMINIUM #2 y IIA 65 228 
y370 CONDOMINIUM #1 y IIA 65 241 
y390 HOTEL y IIA 65 254 
y2370 CARLIN PARK y 118 50 1185 

SOUTH PROJECT LIMIT 

TOTAL PROJECT LENGTH(Fl) 
TOTAL PROJ. LENGTH(MILES) 

5600 TOTAL FEDERAL PARTICIPATION LENGTH(FTI 3064 
1.1 FEDERAL PARTICIPATION (%) 54.71% 

w 
0 

* OWNERSHIP DESCRIPTION: 
I. FEDERAL PROPERTY. 

IIA. PUBLIC & PRIVATELY OWNED YIELDING PUBLIC BENEFITS FROM HURRICANE/STORM DAMAGE REDUCTION. 
118. PUBLIC & PRIVATELY OWNED YIELDING PUBLIC BENEFITS FROM LOSS OF LAND/INCIDENTAL RECREATION. 
Ill. PRIVATELY OWNED YIELDING PRIVATE BENEFITS. 



TABLE8 

COST APPORTIONMENT SUMMARY 
FOR INITIAL CONSTRUCTION 

ITEM TOTAL 
COST(1) 
1$1000) 

FEDERAL 
SHARE 

1%) 

FEDERAL 
COST 

($1000) 

NONFEDERAL 
COST 

($1000) 
DREDGE MOB/DEMOBILIZATION 
FILL SEAWARD OF ECL 
FILL LANDWARD OF ECL-PUBLIC 
FILL LANDWARD OF ECL-PRIVATE 
ENVIRONMENTAL MONITORING 
GROIN AND DEBRIS REMOVAL 
LANDS EASEMENTS,ETC. 
BEACH TILLING 

$500.0 
$1,848.5 

$108.5 
$38.5 

$279.4 
$16.4 
$22.7 
$12.6 

54.71 
54.71 
54.71 
0.00 

54.71 
54.71 
54.71 
54.71 

$273.8 
$801.8 

$58.4 
$0.0 

$152.8 
$9.0 

$12.4 
$6.9 

$228.5 
$748.8 

$48.1 
$38.5 

$128.5 
$7.4 

$10.3 
$5.7 

SUBTOTAL 
CONTINGENCY(15%)(2) 
CONSTRUCTION TOTAL 
E&D & S&A(13.0%l 

$2,826.6 
$386.3 

$3,022.8 
$393.0 

54.71 

54.71 

$216.8 

$215.0 

$179.5 

$178.0 
PROJECT TOTAL $3,415.8 $1,847.7 $1,568.1 
PROJECT PERCENTAGES 54.1% 45.9% 

NOTE: 
(1) COSTS FROM TABLE eA. (2) CONTINGENCY ON LERR IS 25%. 

TABLE8A 

COST APPORTIONMENT SUMMARY 
FOR ALL RENOURISHMENTS 

ITEM TOTAL FEDERAL FEDERAL NONFEDERA1 
COST(1) SHARE COST COST 
1$1000) {%) ($1000) ($1000) 

DREDGE MOB/DEMOBILIZATION $500.0 54.71 $273.6 $226.5 
FILL SEAWARD OF ECL $2,052.0 54.71 $1,122.8 $929.4 
ENVIRONMENTAL MONITORING $279.4 54.71 $152.8 $126.5 
LANDS EASEMENTS.ETC. $22.7 54.71 $12.4 $10.3 
BEACH TILLING $12.8 54.71 $8.8 $5.7 
SUBTOTAL $2,888.7 
CONTINGENCY(15%)(2) $432.3 54.71 $238.5 $185.8 
CONSTRUCTION TOTAL $3,288.9 
E&D & S&A(13.0%) $428.9 54.71 $234.8 $194.2 

PROJECT TOTAL 
PROJECT PERCENTAGES 

$3,727.8 $2,039.5 
54.7% 

$1,688.3 
45.3% 

NOTE: 
(1) COSTS FROM TABLE 6B-6H. (2) CONTINGENCY ON LERR IS 25%. 

TABLE10 

COMPARISON OF RECOMMENDED PLAN WITH 1987 GDM. 

ITEM 1987 GDM RECOMMENDED 
PROJECT 

DEPARTURES 

BEACH FILL LENGTH(MILES) 
BERM ELEVATION(NGVD) 
BERM WIDTH(FT) 
DESIGN SECTION VOLUME(CY/FT) 
PERIODIC NOURISHMENT VOL(CY/YR) 
RENOURISHMENT INTERVAL(YR) 
INTEREST RATE(%) 
ANNUAL BENEFITS($) 
ANNUAL COST($) 
NET BENEFITS($) 
BENEFIT TO COST RATIO 
FEDERAL COST(%) 
NONFEDERAL COST(%) 
INITAL COST($) 

1.2 
8 

50 
30 

56,500 
8 

8.875 
$962,000 
$721,000 
$241,000 

1.3 
63.1 
36.9 

$4,631,000 

1.1 
8 
0 
0 

73,300 
7 

8.00 
$1,527,100 

$699,000 
$828,100 

2.2 
54.71 
45.29 

$3,415,800 

-0.1 
0 

-50 
-30 

18,800 
-1 

-0.875 
$585,100 
-$22,000 
$587,100 

0.8 
-8.39 

8.39 
-$1,215,200 
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10 years from the initial construction. The non-Federal project sponsor will 
provide all land, easements, permits and rights-of-way for the project. The 
project sponsor will satisfy all requirements of the PCA. Other general non
Federal responsibilities, such as continuing public use of the project beach 
for which benefits are claimed in the economic justification of the project, 
and controlling water pollution to safeguard the health of bathers, must also 
be assumed by the non-Federal sponsor before the project can be constructed. 
The delineation of Federal and non-Federal responsibility is legally defined 
in the project cooperation agreement. 

DEPARTURES FROM THE AUTHORIZED PLAN 

BEACH FILL LENGTH 

79. The beach fill length in the selected plan is 0.1 miles shorter than the 
Jupiter (3a) plan outlined in the GDM (Table 10). The north fill limit was 
extended north into Jupiter Inlet Park since the beach has eroded 
significantly (Appendix A). Jupiter Inlet Park is adequately served by public 
parking and access. The south fill limit was moved north to FDNR monument Tl9 
which is approximately the southern limit of Carlin Park. 

DESIGN CROSS-SECTION 

80. The beach width optimization in Appendix D indicated that the maximum net 
primary benefits occurs with the existing beach (November 1990) being
maintained by advanced nourishment only. This differs from the 50 foot added 
width presented in the GDM. 

VOLUME OF PERIODIC NOURISHMENT 

81. The volume of periodic nourishment has been increased by 16,800 cubic 
yards per year. This increase was necessary since the nourishment rate used 
in the GDM did not include the effects of the beach being downdrift of an 
inlet or south end losses. 

RENOURISHMENT INTERVAL 

82. The renourishment interval was optimized to provide the lowest annual 
cost. As described in Appendix C, the interval is 7 years. This differs by 
one year from the interval in the GDM because lower dredge costs were used in 
the analysis. 

PROJECT COSTS 

83. Annual costs were computed to $669,000 for the 7 year renourishment 
project. This includes the cost of fill placement, environmental monitoring, 
beach tilling, the cost of securing easements, a 15 percent contingency, and 
13 percent for engineering, design, supervision and contract administration. 
Interest incurred during construction was calculated at 8.0 percent and the 
first year of post-construction monitoring are also included in the annual 
cost. All costs were based on estimated July 1992 price levels. The annual 
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cost was $22,000 less than the estimate in the GDM. The initial cost of the 
project decreased $1,215,200 to $3,169,200. 

83a. The total cost for the authorized project for Palm Beach County from the 
Martin County Line to Lake Worth Inlet and from South Lake Worth Inlet to the 
Broward County Line is shown in Table 11. The fully funded cost is 
$109,379,000 (Table 11). The current estimate, July 1, 1992, indicates that 
the Jupiter/Carlin project results in an increase of $31,839,000. The 
increase is the result of including all renourishments over a 50 year life as 
scheduled in this addendum whereas the previous estimate, June 26, 1991, 
included only the first renourishment. 

PROJECT BENEFITS 

84. Project benefits were calculated for storm damage prevention, loss of 
land prevention and recreational enhancement using current policies and 
guidelines. Annual benefits are $1,527,100 which is an increase of $565,100. 
The net annual benefits also increased $587,100. The benefit to cost ratio is 
2.2. 

FEDERAL COST SHARE 

85. The Federal cost share was determined to be 54.71 percent which is a 
decrease of 8.39 percent from the Federal cost share in the GDM. 

FINANCIAL ANALYSIS 

86. Financial analysis is required for any plan being considered for Corps of 
Engineers implementation that involves non-Federal cost sharing. The ultimate 
purpose of the financial analysis is to ensure that the non-Federal sponsor 
understands the financial commitment involved and has a reasonable plan for 
meeting that commitment. The financial analysis includes (1) the non-Federal 
sponsor's statement of financial capability; (2) the non-Federal sponsor's
financing plan; and (3) an assessment of the sponsor's financial capability, 
to be made by the Corps of Engineers. 

PROJECT SPONSOR FINANCING PLAN AND FINANCIAL STATEMENT 

87. The project sponsor has prepared its financing plan and the statement of 
financial capability. The County's statement of financial capability and 
financing plan was furnished by letter dated July 17, 1992 and is included in 
Appendix E. 

88. The sponsor's financing depends on the contribution of funds by a third 
party or parties (the State of Florida). The State of Florida has authority 
to provide funds to county governments for shore protection projects. This 
authority is provided by Chapter 161, Florida Statutes. State funding of 
$894,937 was appropriated in the State's 1989 session. Funds have been placed 
in an escrow account established by the State. 

89. Palm Beach County was established by action of the Florida Legislature. 
Under the provisions of that action the County was granted authority to make 
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contracts and enter into agreements; to acquire and hold lands and property by 
any lawful means; to exercise the power of eminent domain; to construct, 
acquire, operate and maintain public works projects and facilities; and to tax 
property or issue bonds to meet the cost of public works. Also, the County is 
provided a companion Authority under Chapter 161 of the Florida Statutes to 
make contracts and enter into agreements; to acquire and hold lands and 
property by any lawful means; to exercise the power of eminent domain and to 
tax property or issue bonds for the purpose of the County's beach erosion 
control program. 

90. Chapter 161 of the Florida Statutes also provides for the County to act 
as the local shore preservation authority and for State financial assistance 
in funding beach erosion control and shore preservation projects. Any 
county/city may make application to the Division of Beaches and Shores, 
Florida Department of Natural Resources, for State funds for these projects.
For Federal projects, the State is authorized to fund up to 75 percent of the 
non-Federal construction and maintenance costs of projects authorized by the 
Congress of the United States, subject to certain restrictions. The State is 
authorized to expend funds from the Erosion Control Trust Fund account for 
such projects. 

91. The County Commission has the authority and financial capability to 
provide the required non-Federal cash contribution for project construction, 
and to fulfill the other items of local cooperation. The County, through the 
assistance and authority of the Florida Department of Natural Resources and 
the Trustees of the State Internal Improvement Trust Fund, has resolved the 
paramount issue of riparian rights by establishing an erosion control line, 
and thereby comply with the important non-Federal responsibility to furnish 
all lands, easements, and rights-of-way needed for project construction. 

FLOOD PLAIN DEVELOPMENT 

92. The selected plan is in the base flood plain (100-year flood) and has 
been evaluated in accordance with Executive Order 11988. Relocation of the 
proposed project outside the flood plain would not be responsive to the 
problems and needs of the study area and was not considered further. A non
flood plain alternative for the potential development with the project would 
be to restrict all future development to those areas outside the flood plain 
or elevated above the flood plain. Potential flood plain development with the 
project would be restricted as a result of local ordinances and State law. 
Any induced potential damage as a result of project implementation would be 
minimal. The project would have minimum impact on the natural and beneficial 
values of the flood plain. In the without project flood plain (that area 
immediately adjacent to the proposed project), there will be minimal loss of 
natural resources due to potential development. Implementation of any non
structural plans that would minimize potential damage to or within the flood 
plain beyond those laws and regulations already adopted by local and State 
interests are not viable solutions under the planning constraints of this 
study. 
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COASTAL BARRIER RESOURCES ACT 

93. The project shoreline is not part of the Coastal Barrier Resource System. 
Therefore, the project is not in conflict with the Coastal Barrier Resource 
Act. 

SECTION 14 OF THE 1988 WATER RESOURCES DEVELOPMENT ACT 

94. The project sponsor and communities have enrolled and are in compliance 
with the National Flood Insurance Program and are eligible to receive Federal 
funding for the recommended storm damage reduction project. Compliance with 
this act has been added to the PCA. 

ITEMS OF PROJECT COOPERATION 

95. Federal reimbursement of the appropriate percentage of project 
construction costs following completion of construction is subject to 
certification of project completion by the Corps, audit and acceptance of 
construction costs, and budgeting of the Federal funds by Congress. The 
percentage of Federal reimbursement is to be in accordance with existing law 
and based on shore ownership and use at the time of implementation, provided 
that credit will be given for the value of lands, easements, rights-of-way and 
relocations. 

96. Federal reimbursement of the appropriate percentage of the nourishment 
costs following completion of each nourishment is subject to certification of 
completion of the work by the Corps, audit and acceptance of nourishment 
costs, and budgeting of Federal funds by Congress. 

97. Federal participation is recommended subject to the conditions that the 
responsible non-Federal interests will: 

a. Obtain approval by the Chief of Engineers, prior to commencement of 
work on a project, of detailed plans and specifications and arrangements for 
the prosecution of the work on the project. 

b. Provide to the United States all necessary lands, easements, rights
of-way, relocations, and suitable borrow and/or disposal areas required for 
construction and subsequent maintenance of the project, including that 
required for periodic nourishment. 

c. Hold and save the United States free from claims for damages which 
may result from construction and subsequent maintenance, operation, and public 
use of the project, except damages due to the fault or negligence of the 
United States or its contractors. 

d. Maintain continued public ownership and public use of the shore upon 
which the amount of Federal participation is based during the economic life of 
the project. 

e. Maintain and repair the protective measures and/or structures during 
the economic life of the project as required to serve the intended purposes at 
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their design levels of hurricane and storm damage protection and in accordance 
with regulations prescribed by the Secretary of the Army. 

f. Provide and maintain necessary access roads, parking areas, and 
other public use facilities open and available to all on equal terms. 

g. Perform initial construction and periodic beach nourishment of the 
project, where and to the extent applicable as required to serve the intended 
purposes. 

h. Perform, or cause to be performed, such as investigations for 
hazardous substances as are determined necessary to identify the existence and 
extent of any hazardous substances regulated under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-
9675, on lands necessary for project construction, operation, and maintenance. 

i. To the maximum extent practicable, operate, maintain, repair, 
replace, and rehabilitate the project in a manner that will not cause 
liability to arise under CERCLA. 

j. Participate in and comply with applicable Federal flood plain 
management and flood insurance programs prior to initiation of construction 
and during the economic life of the project. 

k. Comply with the applicable provisions of the Uniform Relocation 
Assistance and Real Property Acquisition Policies Act of 1970, Public Law 
91-646, as amended by Title IV of the Surface Transportation and Uniform 
Relocation Assistance Act of 1987, Public Law 100-17, and the Uniform 
Regulations contained in 49 CFR Part 24, in acquiring lands, easements, and 
rights-of-way, and maintenance, of the project, and inform all affected 
persons of applicable benefits, policies, and procedures in connection with 
said Act. 

l. Comply with applicable Federal and State laws and regulations, 
including Section 601 of Title VI of the Civil Rights Act of 1964, Public Law 
88-352, and Department of Defense Directive 5500.11 issued pursuant thereto 
and published in Part 300 of Title 32, case of Federal Regulations, as well as 
Army Regulations 600-7, entitled "Nondiscrimination on the Basis of Handicap 
in Programs and Activities Assisted or Conducted by the Department of the 
Army." 

m. Grant the government a right to enter, at reasonable times and in 
reasonable manner, upon land which the Project Sponsor owns or controls for 
access to the project for the purpose of inspecting, completing, operating, 
maintaining, repairing, replacing, or rehabilitating the project. 

RECOMMENDATIONS 

98. It is recommended that the authorized project for Palm Beach County from 
the Martin County Line to Lake Worth Inlet, and from South Lake Worth Inlet to 
the Broward County Line be modified and Federal construction funding provided 
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in accordance with the selected plan herein, with such modifications as in the 
discretion of the Chief of Engineers may be advisable. 

DISCLAIMER 

99. The recommendations contained herein reflect the information available at 
this time and current Department of Army policies governing formulation of 
individual projects. They do not reflect program and budgeting priorities 
inherent in the formulation of a national Civil Works construction program nor 
the perspective of higher review levels within the Executive Branch. 
Consequently, the recommendations may be modified before they are transmitted 
to higher authority as proposals for project modification and/or funding. 
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FINAL 
SUPPLEl\fENT AL ENVIRONMENT AL IMPACT STATEl\fENT 

JUPITER/CARLIN SEGl\fENT 

The lead agency is the U.S. Army Corps of Engineers (USACE), Jacksonville District, 
Jacksonville, Florida. The local sponsor is the Palm Beach County Board of County 
Commissioners, West Palm Beach, Florida. 

ABSTRACT: This Final Supplemental Environmental Impact Statement (SEIS) describes the 
recommended plan for beach restoration south of Jupiter Inlet, an area identified as critically 
eroded in the General Design Memorandum (GDM) for erosion control projects in Palm Beach 
County (USACE, 1987). The recommended project is to remove a portion of the ebb tidal 
shoal off Jupiter Inlet to fill the beach beginning 400 ft south of Jupiter Inlet at Florida 
Department of Natural Resources (FDNR) survey monuments R-13 through R-19 (5,808 ft). 
This document is a supplement to the countywide Environmental Impact Statement (EIS) 
provided in the GDM. This SEIS describes the need for the recommended project and 
provides more detailed information on the environmental consequences of constructing the 
recommended project. The project is proposed to fulfill specific planning objectives including 
a reduction of damages to upland structures resulting from storm tides and waves; enhancement 
of a recreational beach; protection of an income base derived from tourism; a reduction of the 
adverse effects of Jupiter Inlet on littoral drift; and improved ability of coastal plant and animal 
species to withstand storm impacts. The environmental consequences of the project will 
depend on the quality of the sediments in the ebb tidal shoal borrow site, the season in which 
construction occurs, and the location and extent of nearshore hardbottom at the time of 
construction. The compatibility of the fill with the existing beach sand will determine 
recolonization of that area by invertebrates as well as the use of the beach by sea turtles for 
nesting. Reestablishment of the benthic community at the borrow site will follow the recovery 
of that site to pre-dredging conditions. The recommended project is likely to cover some of 
the nearshore hardbottom in the project area. The resident community on these structures will 
be displaced or covered and the temporary or transitory species will be temporarily displaced 
from the area until the hardbottom becomes re-exposed due to erosion. A monitoring plan is 
being implemented to evaluate impacts to the nearshore hardbottom communities. Due to the 
complexity of predicting impacts, a post-project assessment will determine the level of 
mitigation that would be implemented after the project. This project is scheduled for 
construction outside of peak sea turtle nesting season. The project is not expected to result in 
long-term negative impacts to natural resources. 
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FINAL 
SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT 

JUPITER/CARLIN SEGMENT 

1.00 SUMMARY 

1.01 Major Conclusions and Findings. Beaches at the proposed project site (Figure 1) are in 
a state of severe erosion and shoreline recession. The processes which generated this condition 
continues to degrade the beaches. Detailed examination and economic analysis showed that 
construction of a feeder beach would best meet planning objectives in a cost effective manner 
while accommodating the requirements of national environmental statutes. The proposed 
project meets FDNR's (1988) criteria of a recommended "feeder beach" project and would 
restore the beaches for approximately 7 years, at which time a maintenance nourishment project 
would be necessary. The project has been planned and designed to reduce environmental 
impacts while reducing the effects of the Jupiter Inlet on the littoral system. The recommended 
project will reduce expected storm induced damage, reestablish beaches suitable for recreational 
and sea turtle nesting activity, and help the local sponsor maintain an income base derived from 
tourism. 

1.02 Recommended Plan and Rationale. The recommended plan (Figure 3) is to remove a 
portion (approximately 513,000 cubic yards) of the offshore side (easterly side) of the inlet 
tidal shoal offshore of Jupiter Inlet. This material will be used as beach fill between FDNR 
survey monuments R-13 and R-19 (5,808 ft) to provide shore protection and stabilize the beach 
between FDNR survey monuments R-13 and R-26. The rationale for this alternative is that it 
will provide the best quality sand with no significant effect on wave regime and will provide 
for approximately 7 years of shoreline protection for the least amount of cost.·· The 
recommended plan also includes an environmental monitoring plan to assess the extent of 
post-project impacts on the nearshore hardbottom and softbottom community and to mitigate 
for those impacts as necessary. 

1.03 Beneficial/Adverse Impacts. The recommended plan will approach the planning 
objectives by reducing expected storm damage; reducing the adverse effects of Jupiter Inlet on 
littoral drift; improving the recreational beach; and protecting the tourist based income. The 
primary benefit of the project is to prevent storm damage and to stabilize the shoreline within 
the project limits. Sand placed within the project limits will also feed the downdrift beaches 
to the south and reduce the need for other beach nourishment projects (and associated 
environmental impacts) in Palm Beach County. 
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Figure 1. Location map and project limits. 
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1.04 Environmental impacts associated with the project have been minimized by implementing 
a number of management strategies which include: 1) scheduling construction of the project 
outside of peak sea turtle nesting season (late fall, winter, and early spring) to minimize 
impacts to sea turtles, fishes, benthic organisms and seagrasses; and 2) utilizing the best 
borrow material available to minimize impacts to water quality, benthic communities, fishes, 
and sea turtles. As described in the sand search (CPE, 1989), the material in the borrow area 
contains a low level of silts and clays (0.82%) and should result in no violations of water 
quality standards during or after construction. A mixing zone variance has been granted to 
allow elevated turbidity levels in the immediate area of the project but is configured to provide 
protection of seagrass beds inside of Jupiter Inlet. 

1.05 The immediate environmental impact to the borrow site will be a temporary defaunation 
of the benthic community. Reestablishment of the benthic community at the borrow site will 
follow the recovery of thi.! site to pre-dredging conditions. Compa..ibility of the borrow 
material with the native beach profile is an important facior to recolonization of previously 
existing benthic communities and the continued use of the beach and nearshore zone by higher 
trophic level organisms (e.g., fish, turtles, shorebirds). 

1.06 The recommended project will place fill on nearshore hardbottom that may exist within 
the fill area at the time of construction. The permanent residents associated with the nearshore 
hardbottom that is buried will be displaced or covered and the temporary or transitory species 
will be temporarily displaced from those hardbottom areas that are buried until the hardbottom 
becomes re-exposed due to erosion of the feeder beach profile. Hardbottom that remains 
uncovered will serve as a refuge for displaced mobile species and a recruitment source for 
recolonization of buried hardbottom that becomes uncovered due to the expected erosion of the 
feeder beach. 

1.07 Specific impacts to fish communities are not well known but will be commensurate to the 
level of impact to the hardbottom. No significant impacts are expected for fishes important 
to commercial and recreational fisheries. Since the borrow material is compatible with the 
native beach profile and construction is outside of peak nesting season, no significant negative 
impacts to sea turtles are expected. No significant impacts to manatees are expected provided 
the recommended safeguards for boat and dredge operation are followed. 

1.08 Section 404(b) Evaluation Report Determinations. The selected plan has been evaluated 
for conformance with Section 404(b) of Public Law 92-500 and has been determined to be 
consistent with the public interest. Palm Beach County, the project sponsor, has applied for 
and received a State Water Quality Certification (permit #501753799); see Attachment B. State 
water quality certification shows that the State considers the project consistent with its Coastal 
Zone Management (CZM) Program. A Coastal Zone Consistency Evaluation, which shows 
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the project to be consistent with the State CZM program is provided as Appendix B. A Section 
404(b) Evaluation Report is provided as Appendix A. 

1.09 Areas of Controversy. The U.S. Fish and Wildlife Service (USFWS) has expressed 
concern over the probable impact of the project on nearshore hardbottom. The Jupiter Inlet 
District (IlD) and Jupiter Inlet Colony have expressed concern about use of the ebb tidal shoal 
as a borrow area. These concerns are addressed in paragraphs 5.12, and 2.8 and 2.9, 
respectively. This issue has been resolved ( see paragraph 7 .17) by determinations of "active" 
vs "passive" portions of the ebb-tidal shoal east of Jupiter Inlet, and subsequent configuration 
of the borrow area. This change has been incorporated into the Final SEIS. 

1. 10 Unresolved Issues. The issue of how much mitigation is necessary remains unresolved. 
Toward its resolution, the pre-project environmental studies described in the monitoring plan 
have been completed. Additional monitoring and analysis will be conducted (sel! paragraphs 
3.18 to 3.21) to attempt to isolate and define the level of impacts of other dredging projects 
(e.g., Jupiter Inlet District's inlet maintenance and the Corps of Engineer's maintenance of the 
lntracoastal Waterway), as well as natural fluctuations in reef exposure, from the presently 
proposed project. The concept of determining the level of impact and resultant mitigation after 
the project was not questioned by any agency reviewing the Draft SEIS. Therefore, by design, 
this procedure will be implemented and the amount of mitigation required must remain 
unresolved until after post-project surveys have been completed. 

1.11 Coastal Zone Management Act Consistency Evaluation. Appendix B summarizes the 
Corps' analysis showing the selected plan to be in conformance with the Florida Coastal Zone 
Management Program. The Florida Department of Environmental Regulation (FDER) has 
issued a water quality certification (permit #501753799, issued Nov. 30, 1990, expires Nov. 
30, 1995) indicating that this project is consistent with Chapter 403, Florida Statutes (see also 
Appendix B, Appendix C: DER letter of 4/22/93, and paragraph 17.14). Specific conditions 
are stated on permit pages 5-10, and address fill placement and dewatering, historical and 
archeological artifacts, sea turtles, and biological and geological monitoring. A mixing zone 
variance (DER file No. VE-50-528) was requested and granted (11/30/90; also attached, 
appendix B), to provide a fill site mixing zone for turbidity, extending 500 meters (1,650 feet) 
from the point of discharge. 

1.12 Effects on Florida Coastal Management Program. The effect of the proposed project on 
the coastal zone would be to enhance the zone's appearance and suitability for beach recreation 
and to restore some of the coastal zone's ability to provide protection against storms. The 
proposed project has been reviewed with respect to the applicable regulations and statutes of 
the Florida Coastal Zone Management Program, listed in Appendix B. The Environmental 
Impact Statement and State review under existing processes comprises the Federal consistency 
determination and notification procedure. The Draft SEIS has been reviewed by recipients 
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listed in paragraphs 7.06 and 7.07 (see Appendix B, Appendix C: DER letter of 4/22/93, and 
paragraph 17.14) and determined to be consistent with Florida's Coastal Zone Management Program. 

1.13 Coastal Barrier Resources Act {CBRA). The purpose of the Coastal Barrier Resources 
Act is to minimize the loss of human life, wasteful expenditure of Federal revenues, and the 
damage to fish, wildlife, and other natural resources associated with the coastal barriers along 
the Atlantic Coast by restricting future Federal expenditures and financial assistance which may 
have the effect of encouraging development of these coastal barriers. A review of the units 
comprising the Coastal Barrier Resources System in the countywide GDM/EIS showed no 
identified units in Palm Beach County. 

1.14 Marine Protection, Research and Sanctuaries Act. Since the dredge material (i.e., the 
beach fill) is from an offshore ebb tidal shoal, the Marine Protection, Research and Sanctuaries 
Act (MPRSA, or "Ocean Dumping Act") is not applicable to this particular proposed shore 
protection project. 

1.15 Relationship of the Recommended Plan to Environmental Requirements. Table 1 
indicates the relationship of the alternative plans to Federal and State environmental policies. 
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Table 1 

Relationship of the Proposed Project to Environmental 
Protection Statutes and Other Environmental Requirements 

Federal Acts 

Archeological and Historic Preservation Act. 
as amended. 16 U.S.C. 469. et seq. P.L. 93-291 

Clean Air Act. as amended. 42 U.S.C. 1857h-7. 
~- P.L. 91-604 

Clean Water Act. as amended. (Federal Water 
Pollution Control Act) 33 U.S.C. 1251. et seq. 

D_L_ 92-500 

Coastal Barrier Resources Act. 16 U.S.C. 3501. 
et seq. P.L. 97-348 

Coastal Zone Management Act. as amended. 
16 U.S.C. 1451. et seq. P.L. 92-583 

Endangered Species Act. as amended. 
16 U.S.C. 1531. et seq. P.L. 93-205 

Estuary Protection Act. 16 U.S.C. 1221. 
et seq. P.L. 90-454 

Federal Water Project Recreation Act. 
as amended. 16 U.S.C. 460-1(12).
et seq. P.L. 89-72 

Fish and Wi1dlife Coordination Act. 
48 Stat. 401. as amended. 16 U.S.C. 661. 
~- P.L. 85-624 

Land and Water Conservation Fund Act. 
as amended. 16 U.S.C. 4601-4601-11. 
et seq. P.L. 88-578 

Marine Mammal Protection Act 16 U.S.C. 
1361. et seq. P.L. 92-522 

Marine Protection. Research and Sanctuaries 
Act. 33 U.S.C. 1401. et seq. P.L. 92-532 

National Historic Preservation Act. as 
amended. 16 U.S.C. 470a. ~-
P.L. 89-655 

National Environmental Policy Act. as 
amended. 42 U.S.C. 4321. ~
P.L. 91-190 

River and Harbor Act. 33 U.S.C. 401. et seq. 

Watershed Protection and Flood Prevention 
Act. 16 U.S.C. 1001. et seq. P.L. 83-566 

Wild and Scenic Rivers Act. as amended. 
16 U.S.C. 1271. et seq. P.L. 90-542 

Project Compliance 

Full Compliance 

Full Compliance 

Full Compliance 

Not Applicable 

Full Compliance 

Partial Compliance1 

Full Compliance 

Full Compliance 

Full Compliance 

Not Applicable 

Full Compliance 

Not Applicable 

Full Compliance 

Partial Compliance1 

Not Applicable 

Not Applicable 

Not Applicable 

1 All plans in compliance following approval of the Supplemental Environmental Impact Statement. 
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Table 1 (continued) 

Relationship of the Proposed Project to Environmental 
Protection Statutes and Other Environmental Requirements 

Executive Orders 

Floodplain Management CE.O. 11988) 

Protection of Wetlands CE.O. 11990) 

Protection and Enhancement of 
Environmental Quality CE.O. 11514. 
amended E.O. 11991) 

Protection and Enhancement of the Cultural 
Environment (E.O. 11593) 

Federal Compliance with Pollution Control 
Standards 

Other Federal Policies 

CEO Memorandum of August 11, 1980: 
Analysis of Impacts on Prime and Unique
Agricultural Lands in Implementing NEPA 

CEO Memorandum of August 10. 1980: 
Interagency Consultation to Avoid or 
Mitigate Adverse Effects on-Rivers 
in the Nationwide Inventory 

Migratory Bird Treaties and Other 
International Agreements listed in the 
Endangered Species Act of 1973 
as amended. Section 2(a)(4) 

State Polic~es 

Florida Coastal Management Program 

Project ComQliance 

Full Compliance 

Full Compliance 

Full Compliance 

Full Compliance 

Full Compliance 

Not Applicable 

Not Applicable 

Full Compliance 

Full Compliance 

Notes and definitions: 

Full ComQl iance. Having met all requirements of the statute. Executive Order. or other environmental 
requirements for the current stage of planning (either pre- or post-authorization). 

Partial ComQliance. Not having met some of the requirements that normally are met in the current stage of 
pIann,ng. Part, al compliance entries should be explained in appropriate pl aces in the report and/or
Environmental Impact Statement and referenced in the table. 

Non-ComQ l i ance. Viol at ion of a requirement of the Statute. Executive Order. or other environmental 
requirement. Non-compliance entries should be explained in appropriate places in the report and/or
Environmental Impact Statement and referenced in the table. 

Not AQQlicable. No requirements for the Statute. Executive Order. or other environmental requirement for the 
current stage of planning. 
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2.00 NEED FOR AND OBJECTIVES OF ACTION 

2.01 Pumose and Need. The countywide GDM for beach erosion control projects in Palm 
Beach County (USACE, 1987) identified the area south of Jupiter Inlet as critically eroded. 
The Palm Beach County Board of County Commissioners (BCC), the local sponsor, has shown 
a commitment to an erosion control program which restores the County's coastline. The 
Florida Department of Natural Resources (FDNR, 1988) has recommended the use of inlet tidal 
shoals and the construction of feeder beaches, both of which are used in the proposed project 
as alternatives to beach restoration projects using offshore borrow areas. Specific planning 
objectives include a reduction of damages to public and private upland structures resulting from 
storm tides and waves; a reduction of the effects of Jupiter Inlet on littoral drift; an improved 
ability of coastal plant and animal species to withstand storm impacts; enhancement of a 
recreational beach; and protection of an income base derived from tourism. 

2.02 Study Authority. The countywide EIS contained in the Palm Beach County GDM 
(USACE, 1987) states the authority for shore protection projects throughout the County as 
follows: 

a. The shore protection project for the Atlantic Coast of PalmBeach County from the Martin 
County line to Lake Worth Inlet and from South Lake Worth Inlet to the Broward County 
line was authorized on 23 October 1962 (P.L. 87-874) and is described in House 
Document 164/87/l. 

b. The shore protection project for the Atlantic Coast of Palm Beach County from Lake 
Worth Inlet to South Lake Worth Inlet was authorized on 3 July 1958 (P.L. 85-500) and 
is described in House Document 342/85/2. 

2.03 The FDNR beach management plan for the State of Florida (FDNR, 1988) recommended 
the use of "feeder" beaches as an alternative to beach restoration using offshore borrow sites 
for fill material. The feeder beach concept is to place a portion of the sand accumulated in the 
tidal shoals of an inlet on the downdrift shoreline to "feed" the longshore sediment transport. 

2.04 The specific project described within this Supplemental Environmental Impact Statement 
(SEIS) was also identified in the FDNR beach management plan (FDNR, 1988). In developing 
the beach management plan, FDNR was directed by legislatively mandated study requirements, 
as outlined in Section 161.161 of the Florida Statutes. These study requirements included 
evaluating the establishment of feeder beaches as an alternative to direct beach restoration and 
recommending the location of such feeder beaches and the source of beach compatible sand. 
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2.05 The approach of Palm Beach County has been to incorporate the findings and studies of 
the USACE and FDNR along with the County's concerns into a comprehensive program. The 
County established a beach program in the early 1970's to formulate solutions to the erosion 
problem along the coastline. The County's 1974 Concept Development Report defines eight 
reaches of shoreline which are in need of erosion control measures. In a 1983 Resolution, R-
83-764, the Board of County Commissioners (BCC) reaffirmed a commitment to halt erosion 
and stabilize the beaches of Palm Beach County. The BCC requested that all Federal beach 
erosion control projects continue on an active basis and reaffirmed the County as the local 
sponsor for such projects. In the Palm Beach County Comprehensive Plan, the goal of the 
Coastal Management Element is to preserve, protect, and enhance coastal resources, to protect 
human life, limit public expenditures in areas subject to destruction by natural disasters, and 
discourage development activities that would damage or destroy coastal resources. The 
objective of the Coastal Management Element is to attain these goals by providing a more 
natnal movement of littoral materials, re-establishing damaged dunes and beaches, minimizing 
anticipated damage resulting from storms, providing for additional recreational beach activity, 
and improving the quality of the nearshore and coastal environment. A major focus of the 
Coastal Management Element is to address the erosional impacts of inlets. 

2.06 Public Concerns. The primary concern in this particular project area and throughout 
Palm Beach County is the ongoing shoreline erosion and increased vulnerability of upland 
development to storm induced damage. The erosion problem along the coastline is a threat to 
both private residential and public recreational properties in Palm Beach County. The BCC, 
as outlined in Sections 2.01 and 2.05, is committed to a comprehensive erosion control 
program to restore the County's co~stline. This includes protection of existing beaches and 
dunes through Coastal Protection Section 9.1 of the recently enacted Palm Beach County 
Unified Land Development Code, sand management at inlets, and the restoration of beaches 
and dunes through the County's Shoreline Protection Program. The presently recommended 
shoreline protection plan for the Jupiter/Carlin segment is a result of at least 25 public meetings 
with local governmental agencies and residents. 

2.07 Existing survey data obtained by the USACE and FDNR and aerial photographs were 
analyzed by the USACE for the countywide GDM (USACE, 1987) to develop erosion and 
accretion trends and identify shoreline changes along the Palm Beach County coastline. South 
of Jupiter Inlet, the area between FDNR survey monuments R-16 and R-36 was identified as 
critically eroded. 

2.08 The Jupiter Inlet District was concerned about the potential effect of saltwater intrusion 
into the Loxahatchee River resulting from the project and the impact of wave action on the 
jetties subsequent to the project. Studies on the effect of saltwater intrusion (CPE, 1989) 
revealed that the dredging of the proposed borrow area would allow a small (less than 1.5 % ) 
increase in the flow of tidal water into the inlet. This quantity would diminish over time as 
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the borrow area filled. The results of a wave refraction study by Coastal Planning and 
Engineering (CPE, 1989) determined that dredging the borrow area would not cause waves to 
focus on the jetties and would not cause undermining of the jetties. The project would slightly 
increase the maximum height of the largest waves reaching the jetty from a east-southeasterly 
direction. However, the increase in wave height would only be about 0.3 ft and the probability 
of occurrence of these directional waves is less than 0.01 % . 

2.09 Jupiter Inlet Colony, the municipality on the north side of the inlet, raised concerns over 
the effect of the proposed project on navigation and wave focusing in and around the inlet. 
These concerns are justified since Jupiter Inlet is often difficult to navigate and hazardous 
conditions in the inlet have caused many boating accidents. The recommended project as 
proposed will not affect this situation. Two wave refraction analyses were conducted by 
Coastal Planning and Engineering; both indicated no impact due to the project. The second 
of the two analyses (CPE, 1988) stated that the proposed borrow area on the seaward side of 
the shoal will not make the jetties more susceptible to damage by storm waves; the navigability 
of the inlet and the nearshore area will not change significantly; and will not change the littoral 
drift patterns at the inlet. The minor changes in wave refraction patterns that will occur as a 
result of the project will return to pre-project conditions within three years after dredging. 

2.10 Planning Objectives. As outlined in the countywide EIS (USACE, 1987), the specific 
planning objectives for this project include: a reduction of expected storm induced damage; 
reestablishment of beaches suitable for current and future recreational beach activity demand; 
maintaining a suitable beach (sand) habitat for sea turtle nesting and support of invertebrate and 
shorebird species; and maintaining an income base derived from tourism. Management 
measures include land use modifications and construction of a shoreline protection project. 

3.00 ALTERNATIVES 

3.01 Previous Projects. Maintenance dredging of sand traps in the Jupiter Inlet and 
maintenance dredging of the Atlantic Intracoastal Waterway (ICW) at the intersection of the 
Loxahatchee River has resulted in the placement of material on· the beach north and south of 
the inlet since 1947. The quantity of sediments placed on the beaches as a result of this 
dredging activity (see Table 2) totals more than 2.5 million cubic yards (from 1952-1988) with 
an average (calculated from Mehta et al, 1991) of approximately 71,000 cubic yards per year 
placed south of the inlet. In a report prepared for the Florida Inland Navigation District 
(Taylor Engineering, 1991), slightly different quantities of spoil were reported (see Table 2 for 
details). 
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Table 2. History of Jupiter Inlet and Intracoastal Waterway Dredging with Placement of Spoil 
Along· the Shoreline South of Jupiter Inlet 

II YEARII 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

· 1972 
1974 
1975 
1977 
1979 
1981 
1983 
1985 
1986 
1987·-
1988. 
1989 
1990 

72,075 

Unknown 

42,000 
45,10') 

45,000 45,000 

123,000 123,000 

243,000 243,000 

131,000 131,000 

77,000 77,000. 
76,500 76,500 

102,600 98,100 
93,995 89,900 
93,000 93,000 
75,000 75,000 
60,000 60,000 
76,000 76,000 

65,500 
65,500 
69,300 69,300 

85,000 

ll suMs:11 1,490,070 1,407,300 

'52-88: 1,490,070 

SOURCE: OF MATERIAL AND DATA 

I INLET/JID 1111 ICW/USACE I 
Mehta, 91 I Taylor Eng:. '91 I I Mehta, 91 I Taylor En:. '91 

Unknown 
i------, 

46,000 
21,800 
24,000 

28,000 
50,500 
93,500 

&fffe?W4.s.T.6.o.¢1 
·"' 

154,000 

88,800 

154,000 

118,800 118,800 

141,800 

~Bfil.W-Ql:@~ 
130,300 

87,000 

1'52,920 

103,500 
11,500 

1,070,700 943,320 

1,070,700 

TOTALS 
CSA. '87 Mehta, 91 Taylor Eng. '91 

30,000 72,075 
0 

60,000 0 
0 

70,000 0 
0 

"42,000 42,000 
45,000 45,100 

0 
56,000 45,000 45,000 

~ 46,000 0 
126,000 144,800 123,000 

24,000 0 
209,000 243,000 243,000 

31,500 0 
120,000 159,000 159,000 

50,000 50,500 
45,000 · 170,500 170,500 

0 0 
78,000 121,500 165,300 
50,000 0 0 
85,000 256,600 252,100 

102,000 93,995 89,900 
211,800 211,800 

75,000 75,000 
172,000 170,500 201,800 

76,000 76,000 
130,300 218,420 
195,800 0 
156,300 172,800 

11,500 
85,000 

1,290,000 2,560,770 2,350,620 

2,560,770 

NOTE: Shaded quantities were placed north of the Jupiter Inlet (Taylor Eng., 1991). 
Quantities are in cubic yards. 
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3.02 No-Action Alternative. Studies by Coastal Planning and Engineering (CPE, 1989) and 
Palm Beach County indicate that without the project, upland development, State Road AlA, 
dunes, dune vegetation and upland property would be damaged by extreme storm events. 
Additionally, beaches between R-13 and R-26 would continue to erode at their present rates 
and locations. 

3.03 Previous Plans Considered. Immediately south of Jupiter Inlet, the countywide GDM 
defined two adjacent beach nourishment projects. The northernmost project, known as segment 
3a, is 1.2 miles in length with project limits 0.25 miles north and south of Carlin Park. The 
adjacent project, known as segment 3b, was 3.5 miles in length and was located in the Juno 
Beach area. Estimated volume of fill material required for restoration of the two projects, 
including seven years of advance nourishment and overfill, was 701,000 and 1,824,000 cubic 
yards, respectively. Fill material was proposed to be obtained from an undetermined offshore 
borrow site. 

3.04 The erosion control program for Palm Beach County originally proposed filling a total 
of 3 .1 miles north and south of Jupiter Inlet (1. 7 miles north and 1.4 miles south) with 
1,480,000 cubic yards of material from an undetermined offshore borrow site (Arthur V. 
Strock & Associates, 1983). In 1983, the BCC directed the erosion control program 
modifications that resulted in a reduction of the original project. The proposed project south 
of Jupiter Inlet was moved 0.2 miles south of the inlet because of the ongoing placement of 
maintenance dredged material which periodically expands the beach immediately south of the 
inlet. The revised project included placing 920,000 cubic yards of sediment from an 
undetermined offshore borrow site along 1. 8 miles of shoreline north and south of the inlet. 

3.05 The ebb tidal shoal offshore of Jupiter Inlet was first studied in 1986 as a potential 
borrow area. The following two dredging options, as shown in Figure 2, were considered: 

Option A - a deep 20 ft cut aligned with the inlet passing through the 
shoal with an average width of 850 ft. 

Option B - a 15 ft deep cut parallel to shore on the front (west) side of 
the shoal with an average width of 1,650 ft. 
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3.06 In a more recent study (CPE, 1989), the seaward side of the ebb tidal shoal offshore of 
Jupiter Inlet was considered as a potential borrow area. This study included a magnetometer 
survey, sub-bottom seismic profiling, jet probes, sediment vibracore borings and sieve analysis, 
and a wave refraction analysis. The results indicated that approximately 1,500,000 cubic yards 
of sand is presently contained in the entire shoal. Sediment samples taken from the vibracores 
are well sorted with composite mean grain sizes ranging from 0.17 mm to 0.46 mm and 
averaged 0.38mm. Silt/clay contents of the composite samples ranged from 0.52 to 1.59%, 
and averaged 0.82. Weighted composite grain size and silt/clay means were 0.38 mm and 
0.82 % . These numbers have changed slightly from those provided in the Draft SEIS due to 
reconfiguration of the borrow site (to avoid the "active" part of the shoal) and re-analysis of 
associated sands. 

3.07 Investigations were conducted to address the possibility of using an offshore site as a sand 
source. Although sand was located that appearec to be of adequate quality, it was determined 
that associated elevated costs of working offshore and transportation of the sand inshore would 
reduce the benefit/cost ratio of the project below acceptable levels. 

3.08 Recommended Plan. The presently recommended plan is to construct a feeder beach 
(beach nourishment) project that involves dredging approximately 513,000 cubic yards from 
the seaward side of the ebb tidal shoal and placing the sand along the beach beginning at 
FDNR monument R-13 (400 ft south of Jupiter Inlet) and ending at FDNR monument R-19 for 
a total of 1.1 miles (5,808 ft). The borrow area configuration for the proposed project differs 
considerably from previous Options A and B (listed above) in that there is no cut through the 
crest of the shoal. The proposed borrow area, as shown in Figure 2, is strategically located 
to: (1) address the concerns of local residents and governmental agencies regarding the 
protective wave breaking nature of the ebb tidal shoal, (2) include a good source of high 
quality sediments that are compatible with the native beach, and (3) avoid all potential cultural 
resources that may be associated with magnetic anomalies in the vicinity of the ebb tidal shoal. 

3.09 The recommended project (Figure 3) includes no fill between Jupiter Inlet and FDNR 
monument R-13 (a distance of 400 ft) since fill placed along that reach of shoreline may result 
in considerable losses to the inlet. The amount of fill to be placed between FDNR monument 
R-13 and R-15 will depend upon the beach profile along this reach of shoreline just prior to 
construction. Fill is periodically placed south of the inlet jetty as part of maintenance dredging 
of the inlet and the ICW and may reduce the volume necessary to meet the design template. 
As a result of the wave refraction study (CPE, 1989), additional fill will be placed between 
FDNR survey monuments R-15 and R-17 where some wave focusing presently occurs and is 
predicted to occur following construction of the project. 
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3.10 The proposed project will increase the level of storm protection in the project area and 
is expected to "feed" the sand starved beaches to the south. The project is expected to halt the 
existing shoreline recession from FDNR survey monument R-13 to R-26 (12,400 ft) and to 
significantly reduce shoreline recession southward to FDNR survey monument R-31 for a 
period of 7 years. 

3.11 Planning Alternatives. A number of alternatives were considered in the countywide GDM 
before arriving at the recommended plan. These alternatives can be generally classified as 
either structural or non-structural. The following non-structural alternatives were considered: 
re-zoning of the beach area, modification of building codes, construction control line 
restrictions, moratorium on construction, flood insurance, evacuation planning, establishment 
of a no-growth program, relocation of structures out of impact zones, flood proofing of 
structures, condemnation of land and structures, various combinations of the preceding non
structural alternatives, and a no action plan. All of these options were rejected during 
development of the countywide GDM since the alternatives failed to meet various planning 
objectives (USACE, 1987). 

3.12 The following structural alternatives were also considered: revetments, seawalls, beach 
nourishment stabilized by offshore breakwaters, beach nourishment with maintenance material 
from inlets and the ICW, stabilization of beaches and dunes by vegetation, beach nourishment 
using offshore borrow areas, beach nourishment stabilized by groins, submerged artificial rock 
outcropping, upgrading or construction of sand transfer plants, and various combinations of the 
preceding structural alternatives. Five of the structural alternatives, including the 
recommended plan, were considered in greater detail in the development of the countywide 
GDM since they partially meet all of the planning objectives. 

3.13 The recommended plan is a variation of the beach nourishment alternative using offshore 
borrow areas. The offshore borrow area for this plan is the seaward side of the ebb tidal shoal 
at Jupiter Inlet. 

3.14 The beach nourishment with maintenance material from the inlet and ICW alternative is 
already being implemented. The Jupiter Inlet District is actively dredging the Jupiter Inlet 
(±annually) to maintain navigational depths in the inlet and to maintain the water quality of 
inland waters. The ICW at the intersection of the Loxahatchee River is routinely dredged to 
maintain navigational depths. Both of these ongoing projects use the oceanic shoreline 
immediately south of Jupiter Inlet as a spoil area. The quantity of sediment previously placed 
on the beach there is summarized in Table 2. In addition, the Florida Inland Navigation 
District (FIND) intends to place 5 million cy of high quality sand south of the Jupiter Inlet over 
a 50 year period, an average of 100,000 cy/yr (Palm Beach County Beaches and Shores 
Council meeting minutes, pg. 3-4, December 1991). 
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3.15 The stabilization of beaches and dunes alternative would help stabilize portions of the 
dune that have been degraded by development, exotic vegetation and erosion. Palm Beach 
County, in a separate local project (FDNR permit Number PB-420, issued 12/23/91), has 
completed restoration of damaged dunes between FDNR monuments R-19 and R-20 as well 
as at R-27 (800 ft) to further enhance the beach/dune system. The dune restoration project 
included exotic plant removal, fill placement ( - 7,000 cubic yards from an upland source), 
revegetation, and construction of 3 dune walkovers. The project is separate from the proposed 
Federal shore protection project. 

3.16 Mitigation Alternatives. Environmental resources in the project area are described in 
Section 4 of this SEIS and potential impacts are discussed in Section 5. The following 
paragraphs discuss measures to be considered in developing a mitigation plan should 
compensation for habitat loss be necessary. 

3.17 General alternatives typically include options such as (in preferential order): in-kind 
mitigation onsite, in-kind offsite, and offsite mitigation. Mitigation which does not approach 
being "like for like" will not be considered. The mitigation plan must address several issues: 
(1) like-for-like, (2) loss:replacement ratio, (3) timing of creation, (4) cost, (5) capability to 
construct a reef, and (6) location. 

(1) "like-for-like" mitigation would involve re-creation of hardbottom habitat at the 
depths which will be impacted or covered by the project. Such mitigation would likely 
be short-lived as it would also be impacted by the present and/or subsequent nourishment 
projects or perhaps experience natural burial and exposure as the present hardbottom 
does. Although this would replace what may be lost, the financial feasibility of creating 
ephemeral habitat would likely not be entertained. 

(2) loss:replacement ratio suggested by USFWS (1990:17) was 0.5 to 1. This was based 
on constructing a reef that had twice as much relief as the natural reef. However, this 
ratio can probably be reduced since the natural reef within the equilibrium toe of fill 
(ETOF) will not be either permanently buried or completely buried, and will gradually 
become re-exposed as the fill section erodes. Although there is a time-average of about 
2.11 acres (see Table 3) of exposed hardbottom within the ETOF, not all of that will be 
buried. The actual "loss" will be temporary as re.:.exposure will occur with continued 
erosion of the beach. 

(3) timing of creation of any hardbottom would most desirably be "up front," i.e., pre
project, before the impact of natural hardbottom. This timing would create additional 
habitat to which displaced individuals could retreat as impacts were occurring. This 
procedure has the difficulty of not knowing how much hardbottom of what type to create 
due to not knowing what level of impact will occur and to what geographic extent. 
Should an insufficient amount and/or type of reef be created pre-project, costs would 
substantially increase having to re-mobilize equipment, re-contract, etc., to complete or 
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correct the mitigative task post-project. The concern of generating additional habitat pre
project becomes less significant if hardbottom exists that is located near the fill area which is 
not impacted. This existing nearshore natural hardbottom would then serve as a refuge for 
displaced fauna. The season of reef construction is also of importance. The reef would be a 
better product if built in the spring/summer, as sea state would allow the individual placement 
of limestone rather than simply being tossed into the water. 

(4) cost of the mitigation will depend upon the amount of mitigation to be conducted, the 
type and location of material to be used, the proximity to shore, and season of 
construction ( which affects sea state, construction duration, safety, etc.). Cost of 
construction of the mitigative reef will be funded by Palm Beach County and therefore 
will not affect the benefit:cost ratio of the fill project. Construction of the artificial reef 
is assured, as the County's efforts in this regard are supported by Tourist Development 
Funds, collected as taxes to support tourist related activities (including shoreline 
preservation). Costs will be minimized by utilizing ERM staff expertise fot design, 
project planning, and analysis. Limestone rock for reef construction is available from 
excavations as a result of development of a large Palm Beach County park. 

(5) capability to construct the artificial reef has been demonstrated by the Artificial Reef 
Program administered by the local sponsor, the Palm Beach County Department of 
Environmental Resources Management (PBCERM). Since 1985, PBC has designed, 
created, and/or overseen placement of 33 modular artificial reefs, limestone boulder reefs 
(1000 tons), concrete rubble reefs (15,274 tons), as well as 14 vessels at a cost of 
approximately $983,000; these are generally funded by grants and vessel registration fees. 
The goals of PBCERM Environmental Enhancement Section are to create artificial habitat 
and restore natural habitat. The primary funding source for a mitigative artificial reef 
is the Palm Beach County Tourist Development Tax. The PBCERM Shoreline Protection 
Section is funded by the Tourist Development Tax and has an annual budget of 
approximately $1.4 million. As a public, environmentally oriented agency, PBCERM 
has a great obligation to act responsibly in following through with projects, especially 
those with mitigation requirements. Since PBCERM is also a regulatory agency issuing 
local environmental permits, it would be inappropriate, damaging, and contrary to the 
county's best interest for PBCERM not to follow through with a post-project mitigation 
effort. Palm Beach County has the technical and financial capability and ethical 
responsibility to construct an after-the-fact mitigation project. 

(6) location of the mitigation project would most likely be to the south (Fig. 4) of the 
existing exposed reef, from DNR survey markers R-18.5 to R-19. This area has 
historically (1/68, 7 /86, 3/87, 11/89, 3/90, 3/91, 8/92) had periodic exposure of some 
hardbottom, of very low relief, but has typically been buried in summer, with some 
exposure during fall and winter months. This location: 
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(a) provides a stable platform to support an artificial reef, therefore providing exposure 
of greater longevity, 

(b) would provide an area which has a similar depth regime, 
light availability, etc., 

wave action, currents, 

(c) would not be impacted by fill from subsequent beach nourishment and inlet/ICW 
maintenance projects, 

(d) is inside the ebb-tidal shoal, which ties back into the beach both at DNR survey 
marker R-19 and south of DNR survey marker R-19, 

(e) avoids areas claimed for salvage by Jupiter Wreck Inc. (see Fig. 4), 

(f) extends southward the existing persistently exposed northerly reef, and 

(g) is offshore of public property, thereby facilitating recreational access by snorkelers. 

3.18 Mitigation plan. Impacts to nearshore hardbottom, although short-term, will probably not 
be negligible and some level of mitigation will likely be required. An incremental analysis was 
conducted to select the least-cost, least-impact project design and is presented in the countywide 
GDM (1987:appendix D) and in the addendum for the Jupiter/Carlin segment. As discussed 
in paragraph 3 .11 (Planning Alternatives), a number of alternatives were considered. Of the 
possible project levels examined, the project of least fill quantity was selected; impacts were 
therefore minimized compared to th~ implementation of other options. 

3.19 Due to the complexity of predicting the level of project impact on nearshore hardbottom 
and associated fish and wildlife (see paragraph 5.12), as well as anticipated permitting delays 
for onsite mitigation, post-project impact assessment and mitigation is the alternative of choice. 
As stated in Palm Beach County's response (12/20/90) to the USFWS Coordination Act Report 
(see Attachment A), the post-project reef survey (mapping and aerial imaging) would occur 1 
year post-project, to allow the beach fill to come to equilibrium. The difference in actual reef 
surface (i.e. actual exposed hardbottom, not reef extent) would determine the level of impact. 
From this amount would be subtracted (on a pro-rated basis based on sand quantity) the amount 
of impact due to fill deposition from inlet maintenance by the Jupiter Inlet District, or from 
ICW maintenance by the USACE. If necessary, an artificial reef would be constructed after 
the actual levels of impact have been determined based on this method. Construction would 
occur at least one year after nourishment and preferably no later than two years after 
nourishment. An analysis of aerial imagery between 1983 and 1992 resulted in a determination 
that the amount of nearshore hardbottom likely to be impacted by the project ranged from 0.06 
acres to 15.75 acres. The "time averaged" amount of nearshore hardbottom likely to be 
impacted is 2.11 acres. This is the average amount of nearshore hardbottom that can be 
expected to be permanently impacted by the project and can be used as a planning estimate for 
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determining the amount of mitigation that may be required. The amount of mitigation will not 
affect the benefit:cost ratio for the project, as the cost of mitigation will be borne locally. 

3.20 The nearshore hardbottom most likely to be impacted (see paragraph 5.13) is an area 
which normally experiences natural and artificial burial and re-exposure. True "like-for-like" 
mitigation would require creation of artificial substrate which also experiences periodic burial. 
To create such habitat would diminish its effectiveness at providing alternative habitat. Reef 
will be created, if necessary, utilizing limestone boulders and/or a combination of concrete and 
limestone modules configured to approximate the habitat impacted by the project. This 
artificial reef would remain exposed throughout the year and would not be affected by 
subsequent beach fill. In this manner, the impacted species will be the most likely to 
experience long-term benefit from the mitigative effort. 

3.21 Recommendations made by the USFWS in the Coordination Act Report (USFWS, 
1990: 17-18, see Attachment A) and the USFWS Biological Opinion (USFWS, 1991) have been 
addressed and implemented to the following extent: 

A. Project Design 
The recommendation to move the nourishment area southward to avoid or 
minimize impacts to nearshore hardbottom is not feasible due to the location of 
shorefront development that is concentrated at the northern end of the project 
area. The beach nourishment project is intended to protect this development and 
to provide additional sediment to the downdrift shoreline. 

B. Reef Mitigation 
1. A reef extent sutvey will be conducted just prior to project construction 
such that the post-project survey will indicate impacts most directly attributable 
to the present project. 

2. Due to the complex nature of reef burial and exposure at this site ( detailed 
in paragraph 5.12), accurate impact estimation and mitigation prior to project 
construction is not feasible. Conducting partial mitigation prior to the project, 
and partial mitigation post-project would increase the mitigation costs due to 
multiple mobilization and contract efforts. To keep mitigative costs to a 
minimum (and to create the proper type of mitigation), all mitigation should be 
accomplished at one time and is planned to be constructed post-project. 

3. The recommendation of creation of equal surface area for that lost is 
acceptable and should be the basis for the extent of mitigation. With artificial 
reef modules of at least twice the surface area per areal extent of impacted 
natural areas, a mitigation ratio of 0.5 to 1 would be implemented. In general, 
the artificial reef is proposed to consist of limestone boulders ranging in size 
from 0.5 tons (2.2 feet diameter) to 2 tons (3.5 feet diameter), placed between 
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the -7 to -12 feet NGVD contour, 300 to 500 feet offshore. The reef will be 
constructed within an area roughly 200 to 300 feet wide by 2000 feet long. The 
amount of acreage to be created will be determined by the post-project 
monitoring as described in paragraph 3 .19. The plan view template for the reef 
will be free-form to maximize the amount of reef/ sand interfaces and more 
closely approximate the impacted resource. The limestone will be placed to 
achieve an average relief indicative of that which is impacted, probably 1 to 2 
feet, and a maximum relief of 5 feet. 

4. For the mitigative effort to most closely approximate the habitat lost, the 
primary focus will be toward efforts which will accommodate those species 
which have been impacted. If the habitat created is of interest to divers and 
snorkelers, that recreational benefit would also be recognized, but is secondary 
to mitigation for impacted species and their habitat. Consideration will be given 
to reef design with the knowledge that snorkelers will be accessing the 
mitigative reef. 

5. The artificial reef is proposed to be constructed of limestone boulders as 
described above. The county may also construct the reef using limestone
embedded concrete modules. The .construction of modules utilizing limestone
embedded concrete is desirable since it would allow the use of smaller pieces 
of limestone that are anchored in the concrete which will give the structure 
greater stability. Use of these structures would depend upon the cost compared 
to the use of stacked limestone boulders. 
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6. The primary site for mitigation is the area south of existing, consistently 
exposed reef at FDNR monument R-18. This area, between R-18.5 and R-19, 
has bedrock typically below the sand, which has been occasionally exposed as 
low relief outcrops. This would provide a stable base to support an artificial 
reef, while not impacting predominantly exposed hardbottom or historical 
artifacts. 

A secondary site is directly offshore of the high-relief reef at R-18 with 
hard substrate typically somewhat below the surface; this area may be too deep 
(10-12 feet) to truly mitigate for the impacted shallow-water onshore impacts. 
The mitigation area will be outside the admiralty claim limits of the Jupiter 
Wreck Inc. archaeological site (see Fig. 4). A magnetometer survey will be 
conducted to identify the location of potential historic resources within the limits 
of the mitigation site. Proper precautions and coordination with the Dept. of 
State, Div. of Historical Resources will occur to insure no placement of reef 
over such resources. 

7. A monitoring program for the artificial substrate will be developed and 
implemented. 

8. The monitoring program will be coordinated with USFWS to promote a 
better understanding of the design effects on reef communities and facilitate an 
increasingly effective artificial reef strategy. 

9. With the extent of impacts to be determined post-project, the cost of the 
mitigation cannot be determined pre-project and thus cannot be factored into the 
benefit:cost ratio. Therefore, the cost of the mitigation will be the responsibility 
of the local sponsor and mitigation cost estimates will not be addressed in the 
SEIS and GDM. 

C. Threatened and Endangered Sea Turtles 
1. The beach nourishment aspect of the project will be constructed outside of 
peak sea turtle nesting season. The reef mitigation aspect of the project will be 
constructed during summer months. 

2. An acceptable level of sand compaction will be maintained post-project. 

3. Dune vegetation will be planted in association with the beach nourishment 
project in addition to a related but separate dune enhancement project (FDNR 
permit PB-420) for the Jupiter/Carlin area. 
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3. 22 Mitigation Summary. An analysis of the project impact to nearshore hardbottom will be 
conducted after construction. The analysis will compare pre-project conditions with post
project conditions and will identify the level of impacts associated with the feeder beach as well 
as the impacts associated with spoil disposal in the project area from maintenance dredging of 
Jupiter Inlet and the Intracoastal Waterway. If necessary, an artificial reef using limestone 
boulders will be created post-project to the extent determined by impact analysis utilizing a 
comparison of pre- and post-project extent of nearshore hardbottom. The USFWS 
recommended equal surface area replacement, with an areal extent ratio of 0.5 to 1. The 
mitigation site will be located south of R-18 roughly 300 to 500 feet offshore. 

4.00 AFFECTED ENVIRONMENT 

4.01 General Environmental Conditions. A general description of the environmental conditions 
e1long the Palm Beach County shoreline is contained in the countywide EIS for Palm Beach 
County GDM (USACE, 1987). 

4.02 Dune Environment. The primary dune within the project area varies in height from 
approximately 13 to 23 ft relative to the National Geodetic Vertical Datum (NGVD). Except 
for a heavily eroded section immediately south of the inlet, the developed area within Carlin 
Park, and several areas of pedestrian caused erosion, the dune is in generally good condition 
(CPE, 1989). 

4.03 Beach and Nearshore Environment. The project fill area is located south of Jupiter Inlet 
between FDNR survey monuments R-13 and R-19 (5,808 ft) and is comprised of sandy beaches 
and sandy nearshore bottom with some nearshore hardbottom. The beach is moderately sloped 
(approximately 1 v: 10h) and primarily contains medium and fine sediments composed of quartz 
particles and carbonates. The mean sand grain size from ERM's August 1993 samples of the 
native beach profile ( +8 to -8 ft NGVD) in the project area is 0.34 mm with a silt content of 
0.97%. The mean sand grain size for the dry beach (+4 to +8 ft NGVD) is 0.39 mm, with 
an average silt/clay fraction of 0.45. The bottom is composed of rock outcrop which is 
partially overlain by sand, the thickness of which varies extensively. 

4.04 The beach and nearshore environment in the project area is influenced by several factors 
including: ebb and flood tidal waters through the Jupiter Inlet with a mean tidal range of 
2.9 ft; waves averaging 2.7 ft in height; daytime air temperatures ranging from 45° to 96° F 
(7.2° to 35.5° C); water temperatures averaging from 65° to 86° F (18.3° to 30° C); and water 
turbidity values averaging 2.4 Nephelometric Turbidity Units (NTUs). The ebb and flood of 
the tidal waters through Jupiter Inlet alternately flushes the project area with oceanic and 
estuarine waters with varying degrees of velocity associated with tidal currents. The tides also 
create daily changes in the location and extent of wave impact on the bottom. These factors and 
the shifting sand of the nearshore and ebb tidal shoal create an environment in a constant state 
of change. 
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4.05 Ebb Tidal Shoal Environment. The project borrow area is the seaward side of the ebb 
tidal shoal offshore of Jupiter Inlet which is characterized by a sandy bottom. An 
environmental assessment by Continental Shelf Associates (CSA, 1987b) by video and side-scan 
sonar surveys was conducted to define the biological features of the area in and around the 
shoal. The survey area (Figure 5) extended approximately 1.2 miles offshore and 1 mile north 
and south of the shoal shown in Figure 3. The borrow area bottom type was bare sand. 
Hardbottom features possibly located near the shoal include an area 3,000 ft northeast of the 
borrow area. In addition, drift algae was observed (in 1987) covering the sand bottom over 
3,000 ft from shore. 

4.06 Sediment samples taken from the vibracores are well sorted with mean grain sizes ranging 
from 0.29 mm to 1.9 mm; sand color is gray. Silt/clay contents of the individual samples 
ranged from 0.00 to 0.75 % . The borrow area portion of the shoal has a mean grain size of 
0.38 mm with an average silt/clay of 0.82. 

4.07 Because the dredge material to be taken from the shoal has accumulated from deposition 
of longshore drift of sediments around the Jupiter Inlet, the sands are of beach origin and 
uncontaminated. Environmental testing of the material for hazardous and toxic waste (HTW) 
is not necessary as the potential for encountering hazardous toxic materials is believed to be 
zero (see "contaminant determinations" in Section 404 Evaluation Report, attached). 

/' 

'-· 4. 08 Nearshore Hardbottom Environment. The beaches of Palm Beach County are underlain 
by a rock platform that is exposed to varying degrees in the nearshore environment. These 
nearshore features are composed of coquina limestone of the Anastasia formation and are 
typically located in a shallow environment (less than 10 ft) characterized by variable wave 
action, sediment transport, turbulence, and water clarity (CSA, 1985a; 1987b). For the 
purposes of this report, the term "nearshore hardbottom" is used to describe this feature. This 
term does not refer to nor does it necessarily imply biological productivity and is distinctly 
different from a coral, mollusk or worm reef. The nearshore hardbottom in the project area 
can be described as a discontinuous structure consisting of a combination of rounded "boulders 
and fins," relatively flat platforms and numerous sandy pockets and flats between the structures 
forming a hardbottom/sand complex. Studies performed during the early design phase of this 
project indicated relatively low amounts of hardbottom exposed. Analyses of 1983 and 
1985 aerial photographic data (CSA, 1987b) indicated that approximately 0.88 and 0.55 acres, 
respectively, of nearshore hardbottom existed within the project area. A subsequent field 
survey (CSA, 1989) estimated 1.21 acres of supratidal, intertidal, and subtidal rock outcrops 
in the project area. 
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4.09 Detailed quarterly monitoring conducted by Palm Beach County Department of 
Environmental Resources Management (PBCERM) in 1990 and 1991 as part of the pre
construction monitoring has resulted in the observation of greater amounts of nearshore 
hardbottom exposure. Field surveys were conducted to determine the areal extent of 
hardbottom offshore of the project area ( defined as the landward and seaward limits of 
hardbottom including the sand bottom interspersed between individual outcrops), average and 
maximum relief above the sand and the percent of actual hardbottom exposed within the areal 
extent of hardbottom (defined as hardbottom only and excluding sandy areas). Diving 
observations were made along transects perpendicular to shore at FDNR survey monuments. 
Aerial video and/or photography were also taken, when conditions allowed, to provide 
additional data. Historical data was also examined in an effort to determine hardbottom 
locations, persistence and trends (PBCERM, 1991a). A total of 15 observations were 
examined which included information from 7 aerial photographs, 5 aerial videos and 8 onsite 
field surveys. Maps were computer generated from the data to determine hardbottom/sand 
mosaic acreage offshore of the project area as well as acreage within the ETOF. 

4.10 Ten of the maps were selected for analysis based on the criteria that the observation 
included the entire project limits and reflected the present inlet structure configuration (i.e., 
post-1968). A temporal analysis of hardbottom geography was performed to determine the 
average amount of hardbottom within the ETOF between 1983 and 1992 as shown in Table 3. 
The time average of hardbottom within the ETOF using all observations from 1983 through 
1992 was 2.11 acres; the range of data for this average varied from 0.06 to 15.75 acres. No 
seasonal trends in hardbottom exposure were observed. The presence of hardbottom offshore 
of FDNR survey monuments R-13 and R-19 was variable but was most persistent offshore of 
R-15.5 to R-18.5 and especially at R-18. The hardbottom exposure appears to be generally 
increasing based on observations from November 1983 through August 1992 but is well below 
the historical maximum observation of 27 acres of areal hardbottom extent in 1968. Given that 
the average shoreline recession rate south of Jupiter Inlet is 1.9 ft per year, a reasonable 
assumption can be made that the majority of hardbottom observed in the project area is due to 
the effects of Jupiter Inlet acting as a partial littoral barrier. Another possible explanation for 
this apparent increase in hardbottom exposure as of August 1992 may be due to the lack of 
storms in recent years which erode sand from the beaches and deposit it in the nearshore zone. 

4.11 Total reef/sand mosaic exposures amounted to an areal extent of 1.2 acres at the time this 
project was initially proposed, and has historically varied from 0.55 acres to 27 acres, with 19 
acres present on 3/27/91, 20 acres on 5/31/91. Actual total rock hardbottom exposed (i.e., 
excluding intermediate sand patches) has varied from 0.39 to 12.97 acres, with 10.08 acres 
exposed as of 3/27/91 and 9.66 acres as of 8/20/92 (see Table 3 and Fig. 4). Within the 
ETOF, 7. 88 acres of actual hardbottom was available on 3/27 /91 and 6. 78 acres on 8/20/92, 
having varied from 0.03 to 9.86 acres, with a "time-average" of about 2.11 acres of exposed 
hardbottom within the ETOF. 

r ' 
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Table 3 

TEMPORAL ANALYSIS OF NEARSHORE HARDBOTTOM GEOGRAPHY 

HARDBOTTOM/SAND MOSAIC 
---------------------- INCREMENTAL COMPUTATIONS. WITHIN ETOF

TOTAL WITHIN HARD TOTAL HB WITHIN 
SURVEY AREA ETOF BOTTOM (HB) HB ETOF HB AREA X EXPOSURE = HB EXPOSURE

DATE (ACRES) (ACRES) (PERCENT) (ACRES) (ACRES) (ACRES) (DAYS) (ACRE DAYS) 

Ca) (b) Cc) Cd) Ce> (f) (g) (h) 

Nov-83 0. 72 0.06 54 * 0.39 0.03 
0.35 973 344

Jul-86 9.50 1. 25 54 * 5.13 0.68 
0.36 243

Mar-87 6.06 0.09 54 * 3.27 0.05 
0.34 872 296

Jul-89 0.97 0.97 65 0.63 0.63 
0.81 256 207

Apr-90 11.58 1.83 54 * 6.25 0.99 
2.81 149 419

Aug-90 15.07 12.20 38 5.73 4.64 
7.25 106 768

Dec-90 18.80 14.29 69 12.97 9.86 
8.60 104 894

Mar-91 19.17 15.28 48 9.20 7.33 
7.60 65 494

May-91 20.15 15.75 50 10.08 7.88 
7.33 447 3.275

Aug-92 ** 9.66 6.78 

AVERAGES: 11. 34 6.86 54 6.36 3.89 3.94 

TOTALS: 3.215 days 5.911 acre-
days

AVERAGE (5911 acre days/ 3215 days) ROCK EXPOSURE WITHIN TOE OF FILL BETWEEN 11/83 TO 8/92 = 2.11 ACRES 

ETOF - The area within the Equilibrium Toe Of Fill (ETOF) includes the area likely to be impacted by sand 
witfiin one year of construction and includes direct filling as well as indirect impacts from the movement of 
sand offshore. The location of this line was calculated using October 1989 beach profile data. and hardbottom 
outcrop data from various dates. 

* • Nut measured: value is the average of 7/89. 8/90. 12/90. and 3/91 measurements. 

** - The August 20. 1992 data is based directly from high quality controlled altitude. vertical photography
confirmed by groundtruthing performed on the flight date: no total reef extent was calculated either 
outside or inside the ETOF: only actual hardbottom was mapped. 

Column headers defined: 
(a) Hardbottom/sand mosaic offshore of total ~reject area - the total areal extent of hardbottom based on 

the inshore and offshore limits as wel as north and south limits of hardbottom. This includes the 
areas of hardbottom as well as sand bottom interspersed between individual outcrops.

(b) Hardbottom/sand mosaic within ETOF - same as above except the offshore limit is defined by the_ ETOF 
line. This amount will always be equal to or less than (a) and is the area that is likely to be 
impacted by the project.

Cc) Hardbottom oercent - the percent of actual hardbottom exposed within the total reef extent. 
(d) Hardbottom offshore of Rroaect area - the acreage of hardbottom/sand mosaic (a) minus sand bottom area. 

The percentage of ar bottom is derived by measuring the amount of hardbottom exposed along a 
transect and dividing by the width of hardbottom/sand mosaic. 

Ce) Hardbottom within ETOF - same as (d) above except the offshore limit is defined by the ETOF line. 
Cf) Hardbottom area - The average acreage from (e) existing between two dates. 
(g) Ex osure duration - The number of days between the two dates. 
Ch) ar o tom ex osure (acre days) - The product of columns (f) and (g). 
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4.12 Inlet Related Features. In addition to playing a role in the life cycle of a number of 
organisms, the Jupiter Inlet is a source of freshwater discharge to the ocean. Because of this, 
wide variations in the salinity, organics and nutrients occur in the water column over the ocean 
bottom outside the inlet. The inlet is a key feature in controlling the nearshore biological 
communities near the inlet. In addition to affecting physical and chemical conditions, the inlet 
connects the estuarine ecosystem with the oceanic ecosystem. The estuary inside the inlet 
includes three State-designated aquatic preserves: (1) Jensen Beach to Jupiter Inlet to the 
north, (2) the Loxahatchee River to the west, and (3) the Lake Worth Creek aquatic preserve 
to the south. These aquatic preserves are designated as outstanding Florida waters (OFW), and 
water quality monitoring stations for this project have been established accordingly. 

4.13 Fish and Wildlife Resources. 

4.14 Dune Community. The foredune is defined as a beach dune community and is generally 
well vegetated with dominant vegetation including sea oats (Uniola paniculata), sea grapes 
(Coccoloba uvifera), inkberry (Scaevola plumieri), beach bean (Canavalia maritima). railroad 
vine (lpomea pescaprae), beach star (Remirea maritima), coin vine (Dahlbergia ecastophyllum), 
dune sunflower (Helianthus debilis), and beach elder ava imbricata). Some exotic plant 
species such as Australian pine (Casuarina sp.) and Brazilian pepper (Schinus terebinthifolius) 
are found on the foredune but most have been removed as part of public and private dune 
restoration (PBCERM, 1989). 

4.15 The crest and back side of the dune have been impacted by development of parks, 
condominiums, a hotel and encroachment of exotic plants. In some locations, the invasive 
exotic plant species Australian pine (Casuarina sp.), Brazilian pepper (Schinus terebinthifolius) 
and St. Augustine grass (Stenotaphrum secundatum) dominate the dune crest and back dune 
area (PBCERM, 1989). The undeveloped area in the north end of Carlin Park supports 
remnant Coastal Strand and Maritime Hammock communities which are among the most 
rapidly disappearing plant communities in Florida (FDNR, 1990). 

4.16 Wildlife that are expected to occur in the beach dune, coastal strand and maritime 
hammock communities include small mammals, birds, reptiles and invertebrates. The 
mammals include raccoon, fox, and squirrel. Typical birds that can be observed include 
osprey, brown pelican, fish crows, gulls, herons, doves, terns and sandpipers. Reptiles include 
sea turtles, gopher tortoise, various snakes and lizards. Invertebrates expected to occur include 
ghost crabs, various insects and spiders (PBCERM, 1989; FDNR, 1990). 

4.17 Migratory birds. A number of migratory birds are known to utilize the project area and 
its offshore waters. The project area is used by these and other birds for foraging and resting. 
No birds are known to nest in the project area. The migratory birds most commonly observed 
in the project area include the sanderling, ruddy turnstone, ring-billed gull, least tern, 
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Sandwich tern, brown pelican and yellow-crowned night heron. Other migratory birds that 
have been observed in the Jupiter area include black-bellied plover, semipalmated plover, 
willet, spotted sandpiper, laughing gull, herring gull, great black-backed gull, royal tern, black 
tern, barn swallow, common loon, double-crested cormorant, fulvous whistling duck, northern 
pintail, blue-winged teal, northern shoveler, American wigeon, lesser scaup, black scoter, red
breasted merganser and peregrine falcon. 

4.18 Nearshore Softbottom Community. Sampling was performed by Palm Beach County 
Department of Environmental Resources Management (PBCERM) to characterize the 
softbottom benthic macroinvertebrate infauna! community. Samples were taken at water depths 
of 0, 4, 8, and 15 ft to determine the communities associated with the swash zone, shallow 
subtidal, the bottom shoreward of the shoal, and the ebb tidal shoal itself 

4.19 One year of quarterly sampling has been completed with samples taken in spring, 
summer, fall and winter (5/90, 8/90, 11/90 & 12/90, and 2/91 & 3/91, respectively). The 
results to date are: 1) a total of 132 species of macroinvertebrates were differentiated; 2) the 
nearshore softbottom community is dominated by the polychaetes Dispio uncinata and Paraonis 
sp. A, and the isopod Eucydice littoralis. These placed l51, 2nd , 3rd in density at the O' and 4' 
depth, while the Paraonis placed pt at the 8' and 15' depths. Eucydice littoralis remained high 
at 2nd place at the 8' depth. Other dominants at the 15' depth were amphipods Platyishnopus 
sp. A and Lepidactylus sp. A; and 3) "diversity" (as number of species) and density (ind./m2) 

were highest at the 8 ft. depth with the 15 ft. depth placing second; of the two shallowest 
sites, the O ft. site had higher diversity but lower density. 

4.20 The initial year of quantitative sampling of the macrobenthic invertebrate community 
provided 3,821 individuals comprising 132 species. This is a median number of species 
compared to other studies (see chart below), but will likely increase with continued sampling. 
Therefore, it may be too soon to compare total species with other sites that have experienced 
a more intensive or longer sampling effort. Other year-long studies have yielded greater and 
lesser numbers of species: 

# spp. Literature Cited Project Location 

79 Saloman & Naughton, 1984 Panama City Bch., FL 
99 Gorzelany & Nelson, 1987 Melbourne Bch., FL 

114 Marsh, et al. , 1980 Hallandale Bch., FL 
162 Culter & Mahadevan, 1982 Panama City Bch., FL 
188 Johnson & Nelson, 1985 Ft. Pierce, FL (borrow) 
292 Deis, Walesky & Rudolph, 1980 Pompano Bch., FL 
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4.21 Combining data from all depths and all seasons, there were 43 species of polychaetes, 
45 crustaceans,· 33 molluscs, and 11 other miscellaneous species collected. The project area 
(borrow and fill) is generally dominated (abundance of individuals) by amphipod and isopod 
crustaceans with 6 species in the top 10 and 10 species in the top 20. Although some 
polychaetes ranked higher in dominance (ind./m2

) at all depths, the number of species placed 
them lower in the top 10 with only 2 species and only 5 species in the top 20. 

4.22 Infauna! invertebrate densities at the various depths varied by an order of magnitude from 
0, 4, 8, and 15 ft average densities being 702, 1125, 3202, and 2650 individuals/m2, 

respectively. 

4.23 At each depth sampled, crustaceans had high numbers of species. At the O ft and 4 ft 
depths, crustaceans had the higher number of species (15 and 17 species, respectively) of any 
group. The 8 ft and 15 ft depths were dominated by polychaetcs (30 spp at each depth) with 
crustaceans close behind (25 and 29 species at 8 ft and 15 ft, respectively). Notably, the 
molluscs did not rank high in abundance at any depth. 

4.24 With increasing depths of 0, 4, 8, and 15 ft, the number of species collected changed 
from 43, 37, 81, and 84 species, respectively. The onshore sites (0 ft & 4 ft depths) had 
approximately 40 species each, while the sites further offshore had about twice that amount. 
Benthic infauna! communities inshore (4 ft depth) and that inside of the shoal (8 ft depth) 
varied tremendously in numbers of species and density within a very short distance. From the 
4 to 8 ft depth sites, number of species increased by a factor of 2.2 and density by a factor of 
2.8. The 15 ft depth was the most diverse, yielding the highest number of species (84) and 
the 8 ft depth had the highest density (3202/m2

). However, density and diversity for both the 
8 ft and 15 ft depth sites were very similar. At all sites, opportunistic species were not 
predominant in the population. 

4.25 Ebb Tidal Shoal Community. The ebb tidal shoal offshore of Jupiter Inlet encompasses 
the proposed borrow area which is situated seaward (east) of the crest of the shoal. The ebb 
tidal shoal is composed of nearshore sediments experiencing longshore transport that have 
moved further offshore as a result of currents associated with the outgoing tide and the inlet 
jetties. The data that follows examines the benthic macroinvertebrates found in the borrow 
area and control areas located south of the borrow area (all at about 15 ft depths). 

4.26 The benthos of the borrow and borrow-control areas combined yielded 84 species of 
invertebrates. Of these, the polychaeta were predominant with 30 species followed very 
closely by crustacea with 29 species, then by 18 species of molluscs and 7 miscellaneous taxa. 
Of the crustaceans, the amphipods and isopods were numerically dominant. The highest 
numerically dominant species was a polychaete of the genus Paraonis. The top 10 most dense 
species included 5 crustaceans, 3 polychaetes. 
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4.27 Separating the 15 ft depth sites between borrow area and controls, the borrow site 
averaged 2508 individuals/m2 and a total of 57 species (20 crustaceans, 20 polychaetes, 12 
molluscs, & 5 misc.) while the borrow control sites averaged 2840 individuals/m2 and had a 
total of 71 species (25 crustaceans, 23 polychaetes, 18 molluscs, & 5 misc.). The top two 
dominant species were the same between sites (the polychaete Paraonis sp. A and the amphipod 
Platyishnopus sp. A). As was the case with the nearshore macroinfauna, the preliminary 
analysis shows the shoal to support an assemblage indicative of a stable community lacking a 
predominance of opportunistic groups of species (e.g., capitellid polychaetes). 

4. 28 N earshore Hard bottom Communities. The nearshore hardbottom found in the project area 
serves as an area of attachment for sessile epibiota and as habitat for mobile macrofauna 
(particularly fish). Field surveys were performed in March and September 1985 (CSA, 
1987b), July 1989 (CSA, 1989) and August 1990 (USFWS, 1990) to identify the biological 
communities using the hardbottom in the project area. AddithJnal data r_as been collected by 
the County as part of quarterly monitoring surveys conducted in March and August 1990 
(PBCERM, 1990a). All field surveys (except USFWS) involved west to east transects at 
FDNR survey monuments R-13 to R-19. The USFWS used south to north transects in 
approximately 5 to 8 ft depths offshore of FDNR survey monuments R-16.5 and R-18. 

4.29 Attached Biota. The hardbottom community south of the inlet is reduced in extent and 
supports a lower number of species of algae and invertebrates compared to the hardbottom 
located north of the inlet. The attached biological community in the Jupiter/Carlin nearshore 
is characterized by a low vertical profile with none of the epibiota extending over 6 inches 
above the rock substratum. During the 1985 surveys, the hardbottom located at FDNR survey 
monuments R-18 and R-20 had a very sparse cover of epibiota (less than 10%) consisting of 
6 species (CSA, 1987b). At the 1989 survey (CSA, 1989), the hardbottom located at R-18 had 
developed a mat of filamentous brown and green algae (approximately 40% coverage) but 
macroalgae were still very sparse. The most abundant algal species observed on the 
hardbottom during those surveys included green algae (Chlorophyta) - Caulema spp. and 
Codium taylori, brown algae (Phaeophyta) - Padina vickersiae, and red algae (Rhodophyta) -
Bcyothamnion seaforthii and Galaxaura marginata. Species comprising the filamentous algal 
mat were not identified. 

4.30 The 1990/1991 surveys by PBCERM provided lists of approximately 25 species of algae 
associated with the hardbottom with an average algal cover of 35 % . The dominant macroalgae 
were two species of Padina and a variety of Dictyota, Caulema, and Halimeda spp. The 
USFWS surveys logged 34 species of algae, 14 of which were not listed at all by the PBCERM 
west to east transect surveys. Possible reasons for the higher USFWS species count include: 
1) USFWS transects were south to north approximately 140 yards from shore; and 2) USFWS 
transects were in the areas with greatest relief and probably greatest persistence which would 
be expected to support a greater number of species of algae. 
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4.31 Thirty species of algae were logged by CSA (1987a: table 1) during their monitoring of 
nearshore hardbottom offshore of Jupiter Island, also noting several species of the above genera 
indicating some degree of similarity in species composition between sites. The hardbottom to 
the north of Jupiter Inlet at Coral Cove Park and vicinity supports a similar but somewhat 
higher number of species of flora (44 species) which is probably due to the higher stability of 
hardbottom exposure, a greater hardbottom extent (approximately 40 acres; CSA, 1987b) and 
perhaps less of an influence by estuarine waters exiting the Jupiter Inlet. 

4.32 Although invertebrate surveys have not been intensive, PBCERM staff have logged about 
25 species of macroinvertebrates attached to the exposed hardbottom in the Jupiter/Carlin 
project area. This count compares well with the 27 species listed by CSA. (1987a: table 1) for 
the Jupiter Island hardbottom located over 3 miles north of the inlet. Continental Shelf 
Associates noted the presence of Phragmatopoma lapidosa (worm rock) at FDNR survey 
monument R-18 in March 1985 and PBCERM has observed occasional colonies throughout the 
project area. The only corals observed were occasional colonies of the scleractinian, 
Siderastrea radians, which were generally located at the highest elevations on the hardbottom. 

4.33 Fishes. Fish assemblages associated with hardbottom along the southeastern Florida 
Coastline are a mixture of coastal pelagic, surf-zone, and reef fishes which are attracted to the 
food and cover provided by the hard substrate. Epibiota attached to or associated with the 
hardbottom also attracts fish. 

4.34 Reef fishes are always associated with some form of structure whether natural or man
made. Nearshore hardbottom attracts various reef fishes to the nearshore environment. These 
species include grunts, snappers, groupers, and wrasses, as well as some damselfishes, 
blennies, gobies, angelfishes, and parrotfishes. Off mainland Florida and throughout the 
Florida Keys, reef fishes reach peak abundance on offshore reefs and live-bottom areas (Starck, 
1968; Gilbert, 1972; Herrema, 1974; Gilmore et al., 1981). 

4.35 The fish assemblages on the nearshore hardbottom in the project area are numerically 
dominated by spottail pinfish (Diplodus holbrooki), black margate (Anisotremus surinamensis), 
hairy blenny (Labrisomus nuchipinnis) and sergeant major (Abudefduf saxatilis). The grunts 
were most abundant; many grunts probably rely on the nearshore habitat as juvenile nursery 
area even though actual settlement by planktonic larvae may not be occurring there. The hairy 
blenny and spottail pinfish are true residents of the nearshore hardbottom habitat in that their 
populations peak in these areas. 
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4.36 Nearshore fish assemblages identified in and around the project area have been compared 
with other similar studies in Palm Beach County in Table 4 (CSA, 1987b; USFWS, 1990; 
PBCERM, 1990a; Vare, 1991). The data from these reports, which were collected over 
multiple dates and times, were analyzed. Although the field methodology differed, the species 
lists seem fairly comprehensive and lend themselves more to a presence/absence level of 
comparison than a quantitative analysis. 

4.37 Fish species composition (presence/absence) of the Jupiter/Carlin nearshore hardbottom 
were compared (Czekanowski qualitative test) with those of North Boca Raton, Ocean Ridge, 
and Tequesta. The results showed comparable (but low) similarities between sites, ranging 
from 0.608 to 0.647, with North Boca Raton and Ocean Ridge being most similar to each 
other, and Coral Cove/Tequesta being most similar to those sites. The Jupiter/Carlin site was 
least similar to the other sites examined. This slight difference may be due to differences in 
the structure and persistence of the hardbottom and the influence of the Jupiter Inlet. 
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Table 4 

Number of Primary, Secondary, and Other Fishes Observed 
on the Jupiter/Carlin Nearshore Hardbottom 

Column Data Key and Species Summary 

Total Primary Secondary Other 
Column Source Field Date Species Species Species Species 

A CSA Mar 1985 10 7 3 0 
B CSA Sep 1985 14 10 3 1 
C PBCERM May 1990 41 30 9 2 
D PBCERM Aug 1990 48 33 11 4 
E USFWS Aug 1990 32 22 9 1 
F Vare Jul-Sep 87-90 29 23 5 1 

Primary Reef Species (=48) Key: Presence + Absence -

SPECIES COMMON NAME A B C D E F 
Abudefduf saxatilis sergeant major + + + - + + 
Acanthurus bahianus ocean surgeon - + + + - + 
Acanthurus chirurqus doctorfish + + + + + + 
Anisotremus surinamensis black margate + + + + + + 
Anisotremus virqinicus porkfish - - + + + + 
Balistes vetula queen triggerfish - - + + 
Bothus lunatus peacock flounder - + 
Cantherhines 9ullus orangespotted filefish + + - -
Caranx bartho omaei yellow jack - - + + + + 
Caranx ruber bar jack - + + -
Diodon hystrix porcupinefish - - + + + + 
Diplodus holbrooki spottail pinfish + + -
Eguetus acuminatus high hat - + + + + + 
Fistularia tabacaria cornetfish - + 
Gymnothorax funebris green moray - + 
Haemulon aurolineatum tomtate - - + + + + 
Haemulon bonariense black grunt - - + + -
Haemulon carbonarium caesar grunt + + 
Haemulon chrysarqyreum smallmouth grunt - + 
Haemulon flavolineatum french grunt - + - + 
Haemulon parrai sail ors choice - + + + + + 
Haemulon plumieri white grunt - + -
Haemulon sciurus bluestriped grunt - - - + - + 
Haemulon striatum striped grunt - + 
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Table 4 ( continued) 

Primary Reef Species, continued Key: Presence + Absence -

SPECIES COMMON NAME A B C D E F 
Halichoeres bivittatus slippery dick - - + + + + 
Halichoeres Q.Q.fil'.i blackear wrasse - - + + 
Halichoeres radiatus puddi ngwife - + 
Hypoplectrus puella barred hamlet: banded hamlet - - + + 
Kvghosus sectatrix Bermuda chub - - + -
La risomus nuchipinnis ha i ry bl enny + + + + + + 
Lutjanus apodus schoolmaster - + -
Lutjanus mahoqoni mahogany snapper - + 
Malacoctenus trianqulatus saddle blenny - + -
Ocyurus chrfisurus yellowtail snapper + + + -
Opisthoqnat us whitehursti dusky jawfish - - + + 
Pomacentrus fuscus dusky damselfish - - + - + + 
Pomacentrus leucostictus beaugregory - - + + + -
Pomacentrus paru french angelfish - - + + - + 
Pomacentrus variabilis cocoa damselfish - + + + + + 
Pseudo9eneus maculatus spotted goatfish - - + + 
Scarte la cristata molly miller + -
Scorpaena plumieri spotted scorpionfish - + 
Sparisoma chrysopterum redtail parrotfish + - + + - -
Sparisoma rubripinne redfin/yellowtail - - + + - + 
SRhrraena barracuda great barrucuda - - + + - + 
Ta assoma bifasciatum bluehead wrasse - - + + + -
unidentified scarid unidentified parrotfish - + -
unidentified wrasse unidentified wrasse - - + 

Secondary Reef Species {=2n: Key: Presence:+ Absence: -

SPECIES COMMON NAME A B C D E F 
Abudefduf taurus night sergeant - - + + - -
Balistes capriscus gray triggerfish - + - - + -
Calamus bajonado jolthead porgy - - - + 
Caranx crysos blue runner - + + + + -

Centropristis striata black sea bass - - + -
Centropomis undecimalis snook - - - + 
DasTatis americana southern stingray - - + - - -

Dip odus arqenteus silver porgy - - + + + -
Diplectrum formosum sand perch - - - + - -
Eucinostomus arqenteus s~otfin mojarra - + - - + + 
Eucinostomus jonesi sender mojarra - - + + 
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Table 4 (continued) 

Secondary Reef Species. continued Key: Presence + Absence -
SPECIES COMMON NAME A B C D E F 
Gerres cinereus yellowfin mojarra - - + + - + 
Lut.ianus gri seus gray snapper: mangrove snapper - - + + + + 
Lutjanus synagris lane snapper - - + + + -
Mycteroperca microlepis gag grouper - - - - + -
Scomberomorus regalis cero: painted mackerel + - - -
Seriola dumerili greater amberjack + + 
Sphyraena borealis northern sennet + - - -
Sphaeroides spengleri bandtail puffer - - - + - -
Umbrina coroides sand drum + - - + 
unidentified lg. mojarra unidentified lg. mojarra - - - - + -

Other species 
or designation undetermined (=8): Key: Presence:+ Absence: -

SPECIES COMMON NAME A B C D E F 
Chloroscombrus chrysurus Atlantic bumper - + - - - -

O~isthonema oglinum Atlantic thread herring - - - - - + 
R inobatos lentiginosus Atlantic guitarfish + + 
Scorpaena sp. scorpionfish (undet.) - + 
unidentified goby unidentified goby - + - -
unidentified sp. unidentified sp. - - + -
unidentified sp. B unidentified sp. B - - - - + -
unidentified sp. C unidentified sp. C - + - -

Definitions (after Starck, 1968) 
Primary reef species - those species characteristically associated with coral reefs. 
Secondary reef species - those species which, though found on reefs, are 

equally or even more characteristic of areas not associated with reefs. This includes a 
number of occupants of sandy bottom and grass habitats as well as wide ranging species. 

Other species - this category includes: 
1. species which Starck designated as either offshore or inshore species which include 

pelagic species, deep water species, and species found in bays; 
2. species which were not identified to lowest tax.on and which could not be categorized 

according to Starck's classification system. 
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4.38 Of the four sites tabulated above, the Jupiter/Carlin site yielded 77 species of fish. North 
Boca Raton had the highest number with 86 species while 66 species were logged at Ocean 
Ridge and 62 species were logged at Coral Cove. These results are from pooled data from 
several surveys (North Boca Raton, 3 surveys; Coral Cove/Tequesta, 4 surveys; Jupiter/Carlin, 
4 surveys). 

4.39 In order to determine the effects of the hardbottom on fish community composition, an 
analysis was performed to examine the number of species found that can be classed as reef 
associated species (according to Starck, 1968) and which can be expected to be dependent upon 
the hardbottom. The results are summarized in table 5. 

Table 5 

Comparison of Fish Species at Four Sites in Palm Beach County 

All Coral Jupiter/ Ocean North 
Surveys Cove Carlin Ridge Boca 

Number of Primary
Reef Species 78 46 48 24 50 

Number of Secondary
Reef Species 31 12 21 6 19 

Number of 
Other Species 31 4 8 36 17 

Total Number 
of Fish Species 140 62 77 66 86 

Sources: (CSA, 1987b; PBCERM, 1990a; Vare, 1991; USFWS, 1990) 

4.40 Of the species of fish observed at Jupiter/Carlin, 62 % (48 out of 77) are primary reef 
species which appears to be typical compared to other areas in Palm Beach County. The 
differences in species composition (presence/absence) between locations was also tested using 
the Czekanowski qualitative test, and the differences were found to be primarily due to the 
changes in the secondary reef species. The primary reef associated species were similar 
throughout Palm Beach County with northern hardbottom (Coral Cove and Jupiter) being more 
similar to each other when compared to southern hardbottom (Ocean Ridge and N. Boca 
Raton). 
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4.41 Surf-zone fishes commonly occur on open sand or shell bottoms in the coastal 
environment throughout the West Atlantic and the Gulf of Mexico. Surf-zone species of 
Southeast Florida include croakers, pompano, whitings, jacks, snook, anchovies, and herring. 
Herrema (1974), Futch and Dwinel (1977), Gilmore (1977), Gilmore et al. (1981) and Peters 
and Nelson (1987) have reported on the surf-zone ichthyofauna of southern Florida. Coastal 
pelagic and migratory species (i.e., Spanish mackerel, bluefish, mullets, and some jacks) and 
surf-zone fishes occur throughout the sandy bottom of the project area and may be concentrated 
along the sandy periphery of nearshore hardbottom structures. 

4.42 Fishing activity in and around the project area concentrates on coastal pelagic, migratory 
and surf-zone fishes. Commercial net boats target bluefish, Spanish mackerel, pompano and 
shark on a seasonal basis. Commercial cast netting also occurs for silver and black mullet and 
Atlantic thread fin herring. Recreational fishing targets the above species along with snook, 
whiting, pompano, permit, sand perch, croakers, jacks, tarpon and lady fish. 

4.43 Water Quality. Generally, the water quality (i.e., salinity, dissolved oxygen, biological 
oxygen demand, transmissivity, turbidity, etc.) within and offshore of the project area is 
influenced by the waters of the Atlantic Ocean and by outgoing tide waters from Jupiter Inlet, 
the Loxahatchee River, and the lntracoastal Waterway. Water clarity, transmissivity, and/ or 
turbidity at any particular point and time are influenced by physical conditions and wave 
energy. In a study of turbidity values along the Palm Beach County shoreline (PBCHD, 1987), 
the Palm Beach County Health Department measured turbidity values in the nearshore water 
column (surface samples in 2 to 8 ft water depth) at 43 sites located along the 45 mile Palm 
Beach County ocean shoreline between January 1986 and September 1987. Turbidity was 
measured in Nephelometric Turbidity Units (NTUs). Three sample sites were located within 
the project area, two in Jupiter Inlet Park and one in Carlin Park. 

4.44 As expected, the turbidity values were generally lowest in the summer months and highest 
in the winter months corresponding with the higher sea state of winter storms. Turbidity 
values in the Jupiter/Carlin project area ranged from 0.8 NTUs (July 1986) to 8.3 NTUs (April 
1987) with a geometric mean turbidity value of 2.41 NTUs. This is significantly higher (based 
upon the student's T-test) than the geometric mean for all 43 Palm Beach County sites which 
was 1.58 NTUs. Factors that may contribute to the higher turbidity values include larger 
waves and the proximity to the Jupiter Island beach renourishment project. Average wave 
heights are greater in the north end of the County compared to the central and southern 
portions of the County which are partially sheltered by the Grand Bahama Banks. The Jupiter 
Island renourishment project is located approximately 3 miles north of the inlet and has been 
periodically dredged since 1974 using fill containing large amounts of fine sediments which 
have contributed to elevated turbidity levels downdrift. 

4.45 Inlet Related Biota. Many inshore fishes and invertebrates leave the inshore waters 
through inlets and passes to spawn in the nearshore coastal waters. Their larvae are then 
transported back through the inlet into estuarine nursery areas, such as seagrass beds or 
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mangrove roots, where they undergo development. The life cycle of the snook (Centropomus 
undecimalis) is typical of these fishes; large groups of snook assemble near inlets or passes 
during summer months; actual spawning occurs outside of the inlet in the nearshore waters, 
and the developing larvae are transported back into the estuary through the inlet (Gilmore et 
al. , 1983; Seaman and Collins, 1983). The influence of engineered inlets as transport corridors 
for larval stages of fishes has recently been discussed in some detail (Weinstein, 1988). 
Researchers, however, are only beginning to understand the details of recruitment processes 
in coastal fish species. 

4.46 Seagrass Beds. The nearest seagrass beds which are located closest to the project are 
those within Dubois Park which are approximately 1500 ft inside of and to the south of the 
Jupiter Inlet. This area has experienced large sediment input in the past as indicated by the 
large bird-foot delta where the creek widens to a lagoon and water velocities decrease and have 
dropped their suspended sediment load. Six species of seagrass occur in this area (listed in 
probable decreasing order of abundance): Halodule wrightii, Thalassia testudinum, 
Syringodium filiforme, Halophila decipiens, Halophila johnsonii, and Halophila engelmannii. 
The lagoon is also bounded by black and red mangroves. Although the area has not yet been 
thoroughly sampled or surveyed, it is well established that the combination of seagrass, 
mangroves, and proximity to an inlet all contribute to the productivity and functionality of such 
areas as nursery habitat for commercial and sport fish. 

4.47 Seagrass beds are also located along the south side of the inlet in the area of Dubois Park 
Marina and continue westward to the ICW. Snyder (1984) described the fish community of 
the seagrass bed located near Dubois Park Marina. This seagrass bed consists of a sparse 
mixture of shoal grass, turtle grass, and manatee grass. A fringe of red mangroves 
(Rhizophora mangle) and cordgrass (Spartina alterniflora) lies adjacent to the seagrass bed. 
This site was numerically dominated by pinfish (Lagodon rhomboides) and mojarras (silver 
jenny, Eucinostomus m, and spotfin mojarra, E. argenteus). The presence of young 
snappers (Lutjanus spp.), grunts (Haemulon spp.), groupers (Serranidae), and barracuda 
(Sphyraena barracuda) indicates the role of this and other seagrass beds within the inlet as 
nursery ground for fish (some of commercial and recreational fisheries importance) which later 
move to nearshore and offshore reefs as juveniles and adults. 

4.48 Distribution patterns of submerged macrophytes within the Loxahatchee River estuary 
(West of Jupiter Inlet) were investigated by McPherson et al. (1982), Klemm and Vare (1985), 
Law Environmental (1990), and Palm Beach County Dept. of Environmental Resources 
Management (1992). Within the estuary, shoal grass (Halodule wrightii) and Halophila species 
were the most abundant seagrass while manatee grass (Syringodium filiforme) and turtle grass 
(Thalassia testudinum) are much less common. 

4.49 The effects on the bottom communities of storm water discharges from the urban and 
agricultural runoff feeding the Loxahatchee estuary, Jupiter Sound, and Lake Worth Creek 
watersheds are unknown. 
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4.50 Threatened and Endangered Species. The Jupiter Inlet area provides habitat to a number 
of listed species. Table 6 lists endangered species, threatened species, and species of special 
concern that may occur in the vicinity of the project. Fifteen of the 33 listed species have been 
observed during surveys of the area. Nesting and feeding herons, egrets, and their allies are 
found within the estuarine areas within the inlet, in the Loxahatchee River and along the ICW. 
Some species, including the least tern, brown pelican, osprey, and oystercatcher, feed in the 
coastal waters. Plovers and herons feed in the intertidal areas. 

4.51 Coordination and consultation with the USFWS and the National Marine Fisheries 
Service (NMFS) on endangered and threatened species is required as specified by the 
Endangered Species Act of 1973, as amended, to avoid and minimize impacts to Federal listed 
species. Coordination and consultation were completed in association with the countywide 
GDM for Palm Beach County (USACE, 1987). The USFWS completed a Coordination Act 
Report (USFWS, 1990) which concluded that the project, as proposed, will not adversely affect 
sea turtles. 

4.52 All listed species of sea turtles present in the western hemisphere have been reported in 
the coastal areas of southeast Florida. They often enter and feed in the estuarine areas 
(Pritchard, 1978; Fritts et al., 1983) and use nearshore and offshore reefs to forage, rest and 
provide shelter (Wershoven and Wershoven, 1989; Wershoven and Wershoven, 1991; Ernest, 
1989; National Academy of Sciences, 1990). The leatherback, green, and loggerhead sea 
turtles regularly nest along the beach in the project area with loggerheads accounting for 98 % 
of the nesting within the project limits. Table 7 summarizes turtle nesting activity in the 
project area. 

4.53 The importance of beaches in the southeastern United States to the worldwide status of 
the loggerhead sea turtle has been described by Ross (1982) and Hopkins and Richardson 
(1984). Ross (1982) concluded that the aggregation of female adult loggerhead turtles nesting 
on the beaches of the southeast states is second only in size to that of Masirah, an island off 
the Oman coast, in the northwest Indian Ocean. The Masirah group numbers about 30,000 
adult females and the southeastern United States group numbers approximately 25,000. These 
areas support the two largest loggerhead turtle nesting aggregations in the world. 

4.54 The recommended beach restoration project is located between two major nesting 
beaches. Some of the densest nesting concentrations of loggerhead sea turtles within their 
range occur at Juno Beach and Jupiter Island which reported nesting densities of 944 nests/mile 
and 875 nests/mile, respectively, for 1990. While nesting density within the project limits 
tends to be somewhat lower than at Juno Beach and Jupiter Island, it is considered to be a high 
density nesting beach. 
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Table 6 

Endangered, Threatened, or Rare Species and Species of Special Concern That May be 
Expected to Occur in the Vicinity of the Jupiter/Carlin Shore Protection Project. 

BIRDS 

Peregrine Falcon. Falco pere1rinus (Tr. W. C. Es)
Piping Plover. Characfrius me odus (Tr. W. C)
Roseate Tern. Sterna dou1aTTiT"TTr. C)
Least Tern. Sterna ant, I arum (Tr. N. C) * 
Reddish Egret. Egrefta rufescens (Tr. Es)
Little Blue Heron. 9fRtra caerulea (Tr. N. Es)
Snowy Egret. Egret[a u a (Ir. N. Es)
Tricolored Heron. grett~ tricolor (Tr. N. Es)
American Oystercatc er. aematopus palliatus (Tr. N. C)
Osprey, Pandion haliaetus carol1nens1s (Ir. C. Es)*
Eastern Brown Pelican. Pelecanus occ1dentalis (Tr. N. C. Es)* 

REPTILES 

Atlantic Green Sea Turtle. Chelonia mydas mydas (Tr. N. C) * 
Atlantic Leatherback Sea Turtle. 

Dermochelys coriacea coriacea (Tr. N. C) * 
Atlantic Rawksb, I I Sea lurtle. 

EretmochelTs imbrictata imbricata (Tr. C)
Atlantic Rid ey Sea lurtle. Lep,dochelys kem~t (Tr. C)
Atlantic Loggerhead Sea Turtle. Caretta care a caretta (Tr. N. 

FISH 

Common snook. Centropomus undecimalis (Tr. C. Es) * 

MAMMALS 

Right Whale. Balaena glacialis (Tr. 0)
Fin Whale. Balaenoptera ghvsaius (Tr. 0)
Sei Whale. Balaenoptera oreai,s (Tr. 0)
Humpback Whale. Me{aptera novaeangliae (Tr. 0)
Sperm Whale. Physe er catadon (Ir. 0)
West Indian Manatee. lr1chechus manatus (Tr. C. Es)* 

PLANTS 

Beach Jacquemontia. Jacquemontia reclinata (C) * 
Burrowing Four-o'clock. Oken,a hy~ogaea (CJ * 
Beach-star. Remirea mariffial'C)
Bay Cedar. Sur,ana mar1t1ma (C) * 
Coconut Palm. Cocos nuc1fera (C) * 
Beach-creeper. Ernodea i,ttoralis (C)
Sea-lavender. Mal lotonia gna~haiodes (C)
Inkberry Scaevoia plumier, C} * 
Black Mangrove. Avicenn,a germinans (Es)*
Red Mangrove. Rh1zophora mangle (Es)* 
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KEY: 
E - Endangered T - Threatened R • Rare 
SC - Special Concern NL - Not Listed Tr - Transient 0 - Offshore 
W - Wintering N - Nesting Es = Estuarine C = Coastal 
* - Observed by PBCERM in project area 

Source: (FGFWFC. 1990) 
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Table 7 

Sea Turtle Nesting Activity Within the 
Jupiter/Carlin Shore Protection Project Limits 

FDNR Length of 
Survey Beach cc CM DC Total 

Year Monument Surveyed Nests Nests Nests Nests/mi 

1989 13-19 6,100 ft 968 4 0 834 

1990 13-19 7,000 ft 743 11 1 559 

1991 13-21 8.200 ft 1. 111 3 4 716 

1992 13-21 8,200 ft 1,402 45 3 923 

1993 13-21 8,200 ft 1,208 1 2 772 

CC= Caretta caretta caretta = Atlantic loggerhead sea turtle. 
CM= Chelonia mvdas mvdas = Atlantic green sea turtle. 
DC= Lepidochelvs coriacea coriacea = Leatherback sea turtle. 

Source: (FDNR, 1989: FDNR, 1990: PBCERM, 1991b). 

4.55 Both the green sea turtle and leatherback sea turtle concentrate their nesting on more 
tropical beaches and are near the northern limit of their nesting range in the project area. 
However, leatherback nesting in the United States appears to be highest in Palm Beach County 
and Martin County. 

4. 56 The West Indian Manatee moves throughout the coastal and estuarine areas of southeast 
Florida throughout the year. The Loxahatchee River, from the inlet to the upstream end of the 
estuary, and Jupiter Sound are important manatee feeding, resting and travel areas. Manatees 
are observed in the ocean in the project area but are not known to use the ocean waters for 
feeding or resting. Several whale species are found offshore of the project area migrating from 
wintering grounds to northern feeding areas (Schmidly, 1981). The right whale may winter 
off the coast of Florida (Kraus, 1985). 
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4.57 The project area is within the range of 10 State listed coastal plant species (see Table 6). 
Of these species, 8 occur in the project area; beach-star (Remirea maritima) and inkberry 
(Scaevola plumieri) are most common. 

4.58 Public Beaches. Continued erosion has further reduced the extent of beach available for 
recreational use and for sea turtle nesting from that described in the countywide GDM 
(USACE, 1987). Dunes are presently in an erosional state from the inlet southward to about 
FDNR survey marker R-18 as evidenced by a steep beach slope and a very narrow beach at 
high tides. 

4.59 Archeological and Historical Resources. A cultural resources investigation was conducted 
in conjunction with the proposed project (Baer et al. , 1990). As part of the study, a 
magnetometer survey of the proposed borrow area was performed on October 16, 1989. No 
magnetic anomalies were found i11 the primary borrow area. lru.hore, north of the project fill 
site, is the site of the Jupiter Wreck which may experience some minor filling as the beach fill 
stabilizes and establishes equilibrium. No fill will be placed directly on the site. 

4.60 Aesthetics. Aesthetic resources were evaluated in accordance with procedures outlined 
in ER 1105-2-50. The study area is comprised of 1. 1 miles of Atlantic coast in Jupiter, 
Florida. The area is characterized by an eroded beach of variable width and dunes that range 
from heavily eroded to well vegetated. Upland development of two coastal parks, 
condominiums, and a beach club with approximately 1000 feet of undeveloped shoreline. The 
remnants of a groin field (three groins) exist within Carlin Park and are occasionally exposed 
due to loss of beach sand. The most pleasing visual resource provided by the area is the clear 
water of the Atlantic Ocean and the existing natural appearing beach and periodic exposure of 
intertidal rock outcrops. 

4. 61 The aesthetics of the area are also influenced by the sounds of a typical recreational beach 
area including human voices at the parks, condominiums, the beach club, and at local access 
points, traffic noise where State Road AlA parallels the crest of the dune, shore bird calls, and 
the sound of the surf. Offshore, boat noise is also a common sound due to the nearby inlet. 

5.00 ENVIRONMENTAL CONSEQUENCES 

5.01 Fish and Wildlife Resources. 

5.02 No-Action Alternative. If no action is taken, the project beach will continue to erode and 
shoreline recession will continue. This process will continue to diminish nesting sites for sea 
turtles and recreational beach. Impacts of project implementation will be avoided. 
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5.03 Selected Alternative. Implementation of the selected alternative would provide 
recreational beach for an anticipated 7 years, benefit the dune system and may provide 
additional nesting sites for sea turtles. Short-term impacts may affect migratory birds and 
would affect the borrow and fill site macroinvertebrate infauna. No mitigation is necessary or 
proposed for short-term impacts to the invertebrate infauna. Nearshore hardbottom is likely 
to be impacted but are expected to be minimal when evaluated over the long-term. A post
project impact assessment will be used to determine actual impacts and determine the level of 
mitigation necessary. 

5.04 Effects on Dune and Beach Biota. Dependent on level of fill placement at the toe of the 
dune, some of the lower vegetation at the toe and pioneer zone may be buried. This vegetation 
is adapted to inundation by sands and can probably withstand about a foot of coverage with no 
detrimental effects. Associated with the present beach nourishment project is another dune 
stabilization project to include walkovers, fill, and vegetation efforts. ':'he new beach sands 
will provide additional sand to the dunes, over time, as winds blow sand into the dune 
vegetation where it will be trapped, thereby further building the dunes. The additional beach 
widths will reduce the effects of storms on dune vegetation, including the eight listed coastal 
plant species found within the project limits. 

5.05 Effects on Migratory Birds. According to the local expert for the Audubon Society and 
other local ornithologists, no birds, migratory or other, are known to nest within the project 
area. This is probably due to the narrow beach width between State Road AlA and the 
Atlantic Ocean and the high occurrence of disturbance due to intensive human use of the beach. 
During construction, there will be some displacement of foraging and resting activities for the 
birds that utilize the project area. This displacement will be short-term, and there are locations 
nearby with characteristics similar to the project area where these activities can occur. Within 
the project area, there will be increased foraging opportunities for some species (particularly 
gulls) as a result of the discharge activity. Elevated turbidity levels within the project area 
have the potential to interfere with foraging by sightfeeders such as pelicans and terns. 
However, the mixing zone variance specified in the FDER permit is of such limited size (500 
meters from discharge point) that elevated turbidity levels (above 29 NTUs) will be limited to 
a small portion of the shoreline and should not result in significant impacts. 

5.06 Effects on the Benthic Infauna in the Borrow and Fill Areas. Utilization of the best 
available borrow material will minimize impacts to benthic infaunal communities and enhance 
recovery to pre-project population levels. Impacts to infaunal invertebrates at the borrow and 
fill sites should be short-term (1 to a few years). 

5.07 The benthic infauna of the borrow and fill areas have been sampled by PBCERM and 
comprise a community dominated by crustaceans and polychaetes with medium density and 
number of species. Of the two areas, the borrow area had greater density and diversity. 
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Recolonization is expected to be fairly rapid in both areas. Recovery to pre-project species 
diversity will talce longer with the lower diversity fill area recovering more rapidly. 

5.08 The numerically dominant macroinfaunal species are amphipods, isopods, and 
polychaetes, all of which typically possess high fecundity and/or rapid turnover rates during 
their breeding season. For this reason and that the project is expected to be completed by early 
spring, one might expect fairly rapid recruitment from surrounding similar communities into 
areas impacted by dredging or filling. The ability of present dominant species to outcompete 
recruitment by opportunistic species accessing the disturbed areas will be a factor. Subsequent 
to recolonization, reattainment of previous density and species richness will occur. Although 
this recolonization will hopefully be of the same type of animals which were impacted, the 
recruitment may not be of the same distribution of species and densities of individuals. 
Subsequent stabilization of the community to previously existing species composition will take 
additional time. Although the present biotic community may be one to reestablist faster than 
others, the controlling factor may be prior reestablishment of their desired grain size 
distribution. 

5.09 Impacts at other beaches have been short to long-term, dependent on time of year and 
sand grain size compatibility. With a winter project and utilization of a borrow area that 
closely matches the native beach sand, recolonization can be expected to occur fairly rapidly. 
Recovery to a similar community is likely to be slow (1 to 5 years), although faster than at 
many other sites since the borrow is expected to be rapidly refilled and the fill area will be 
filled with sand with characteristics similar to the native sand. While the impacts to the benthic 
infauna! community are difficult to predict, there are no known listed species that are expected 
to be impacted as a result of perturbations to the borrow and fill areas. 

5 .10 Construction is scheduled to occur during the fall and winter which was a period of 
increased abundance and diversity of the infauna} community. Dredging during this time will 
directly affect the highest numbers of infauna at both the borrow and fill sites compared to 
dredging during summer months. However, since the surrounding areas will also have the 
highest numbers available to provide colonists to the impacted areas, recolonization and 
recovery times will be minimized. 

5.11 The following management strategies are being implemented and will reduce impacts to 
the infauna} benthos: 1) selectively dredging the borrow area to ensure a close match of fill 
material mean grain size to native beach mean grain size; 2) minimizing the fill movement into 
the deeper, more diverse areas by avoiding use of fine grain size borrow material; and 3) 
construction during a time when the benthic density and diversity is high, possibly yielding 
more rapid recolonization and promoting actual population recovery. 
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5.12 Effects on Nearshore Hardbottom. The proposed project will cover a portion of the 
nearshore hardbottom. An accurate estimate of the environmental impact associated with this 
coverage is difficult, if not impossible, to predict due to natural fluctuations in reef exposure, 
spoil deposition at the north end of the project site by other agencies (IlD, USACE), 
insufficient equations to calculate a reliable ETOF in the presence of nearshore hardbottom, 
and possibilities of a perched beach. Impacts to nearshore hardbottom are expected to be 
minimal when evaluated over the long-term. A post-project impact assessment and appropriate 
mitigation (as necessary) will be conducted accordingly. The following complexities hinder 
any accurate prediction of the environmental impact to nearshore hardbottom associated 
with the proposed project: 

a. lntracoastal Waterway maintenance dredging - Routine maintenance dredging of the 
ICW navigation project at the intersection of the Loxahatchee River occurs approximately 
every two years. An average of about 26,500 cubic yards per year of sediment is 
dredged from the ICW and spoiled on the beach south of Jupiter Inlet (663,400 cy/yr 
over 25 years; see Table 2). Also, the ICW near the Martin County/Palm Beach County 
line was dredged in 1972 with fill being placed north of Jupiter Inlet. The last 
maintenance dredging of the ICW was a combination of both of these project areas and 
occurred in the winter of 1992. This project spoiled 132,000 cubic yards of sediment on 
the beach south of Jupiter Inlet. Sediments dredged from the ICW had a mean grain size 
range of about 0.15 mm to 2.0 mm. The size distribution of these sediments is much 
finer than the existing native beach. Waves, particularly during storm events, will cause 
the spoil to relax into the nearshore environment. Some of the nearshore hardbottom in 
the proposed project area has .been repeatedly partially impacted by this maintenance 
dredging project. The combined effect of multiple projects on the nearshore hardbottom 
is nearly impossible to predict. 

b. Jupiter Inlet maintenance dredging - Routine maintenance dredging of sand traps in the 
Jupiter Inlet by the Jupiter Inlet District has historically occurred about every two years. 
On the average, about 41,000 cubic yards (Mehta, 1991: 1,490,070 cy over 36 years) or 
50,000 cubic yards (Taylor Engineering, 1991: 1,407,300 cy over 28 years; see table 2) 
of sediment per year is dredged from the inlet and spoiled on the beach south of Jupiter 
Inlet. In recent years, however, annual dredging has been required to maintain the inlet 
primarily for navigation. The dredged sediments are typically coarser than the ICW 
sands and are spoiled on the Jupiter Beach immediately south of Jupiter Inlet and will 
relax into the nearshore environment as erosion occurs. This project also partially or 
completely covers hardbottom to an unknown extent and adds to the complexity of 
predicting the amount of coverage and impact expected from the present Jupiter/Carlin 
project. 

47 



Jupiter/Carlin Shore Protection Project, Final SEIS 

c. Perched beach - The nearshore hardbottom is comprised of a series of rock outcrops 
located an average of 200 to 390 ft offshore (from HWL) with an average relief of 0.8 
ft (as of August, 1992). The landward edge of this feature may serve as a sill and create 
a perched beach. This would greatly reduce hardbottom coverage by fill and possibly 
limit the coverage and impact to the landward edge of the nearshore hardbottom. 
Uncertainty associated with predicting the effects of a perched beach on the equilibrium 
profile adds another level of complexity to calculating the impact of the proposed 
Jupiter/Carlin project on nearshore hardbottom. 

d. Equilibrium profile equation - The mathematical equation used to predict the 
equilibrium nearshore profile was developed from nearshore profiles on a sandy bottom. 
The presence of nearshore hardbottom with substantial vertical relief limits the accuracy 
of this equation in predicting an ETOF. The uncertainty associated with using the 
equilibrium profile equation to estimate the actual location of the toe of fill adds to the 
complexity of predicting the amount of nearshore hardbottom impact due to coverage by 
fill sand. 

e. Equilibrium toe of fill (ETOF) - The predicted extent of impact, or ETOF, is the most 
seaward point of the beach fill. At this point, the thickness of the beach fill fully tapers 
off and becomes infinitely small or zero. The equilibrium profile curves downward 
rapidly and has the greatest rate of descent as it moves seaward from the shore. The rate 
of descent lessens further offshore as the fill tapers off and becomes thin. Nearshore 
hardbottom within the ETOF may or may not be covered by the beach fill. If the 
thickness of proposed fill at an outcrop is less tham the vertical relief of the hardbottom, 
the actual coverage will be limited to a reduction in both the amount of vertical relief and 
areal extent. This adds to the complexity of calculating the coverage of nearshore 
hardbottom by the proposed project. 

f. Ongoing erosion - The erosion south of Jupiter Inlet is a direct result of strong tidal 
currents and structures at this man-made inlet. Erosion south of Jupiter Inlet has an 
associated average shoreline recession rate of 1. 9 ft per year. The erosion has probably 
influenced the increased exposure of the hardbottom located in the project area. Changes 
in erosion rates and the occurrence of localized accretion and erosion result in the 
hardbottom being exposed or buried in a variety of different locations for different 
periods of time. The amount of hardbottom exposure that can be attributed to erosion 
versus hardbottom exposure that "naturally" occurs is unknown. 

This same process affects the position of the fill profile and thus the location of the 
ETOF. As the shoreline recedes and the fill quantity remains constant, the ETOF 
progresses westward indicating lesser impacts on nearshore reefs. Table 3 values for area 
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within the ETOF are based on nearshore hardbottom data from various dates, but on 
October 1989 profile data and ETOF calculations. 

g. Biological and geographical studies - Hardbottom in the project area is naturally covered 
and uncovered by shifting bottom sediments and by fluctuations in the shoreline position. 
Geographical studies performed in the proposed project area have resulted in a series of 
maps indicating the presence of exposed nearshore hardbottom at specific points in time. 
The hardbottom is continually scoured by sediment movement and often buried for 
various periods of time. The environmental impact associated with covering a recently 
exposed low relief hardbottom is expected to be significantly less than covering a diverse, 
long lived, high relief hardbottom of equal surface area. A reduction in composition and 
size of the hardbottom biological community that results from fill coverage must be 
determined to accurately assess environmental impact. The environmental impact 
associated with covering (i.e., physically impacting) only a portion of the nearshore 
hardbottom is too complex to accurately predict prior. to project construction. Studies of 
the immediately pre-construction and 1-year post-construction biological communities, 
geographical extent of the hardbottom, and hardbottom surface area exposed must be 
performed to determine the actual physical impacts. 

h. Non-concurrency of data - The beach profiles upon which the ETOF was calculated 
were conducted in October 1989. The in-water ground surveys of nearshore reef were 
conducted on September 29, 1990 and later (12/13/90, 3/27/91, 5/31/91, 8/20/92). The 
ETOF calculation, and subsequent placement of that line on present reef surveys are 
likely misleading. Profiles have changed with time and may also have changed the 
location of the ETOF (because the amount of fill remains constant), therefore affecting 
any accurate estimation of reef impacts. 

5.13 Given that accurate predictions of impacts are nearly impossible to make, the following 
statements can be made regarding impacts to hardbottom: 

a. An undetermined amount of hardbottom is expected to be temporarily replaced with either 
a sandy bottom habitat with a different associated. community or a hardbottom/ sand 
community with diminished relief and exposure. The permanent or non-mobile species 
will be eliminated from that portion of the hardbottom that is buried. The temporary or 
transitory species would be displaced from that portion of the hardbottom that is buried 
and will probably move to portions of the hardbottom that is not affected. 

b. The amount of hardbottom historically observed within the ETOF, from 1983 to 1992, 
has ranged from 0.06 to 15.75 acres with a time average of 2.11 acres (see Table 3). 
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c. The value of the hardbottom decreases as the duration of coverage by sand increases. 
Based on observations, the majority of hardbottom currently exposed has probably been 
uncovered only since spring of 1990. 

d. The exposure frequency of hardbottom south of the inlet is variable with greatest 
persistence of exposure shown offshore of FDNR survey monument R-18. The less 
persistent hardbottom areas can generally be expected to support a community with lower 
density, lower diversity and smaller individuals than the more persistently exposed 
hardbottom areas. 

e. The hardbottom that is covered as a result of project construction will become re-exposed 
as the offshore profiles return to pre-project conditions. This is due to the fact that the 
project is a feeder beach which has no permanent design section and will erode back to 
pre-project conditions. This is expected to take approximately seven years with some 
hardbottom becoming re-exposed almost immediately after equilibrium is reached. While 
the hardbottom areas will have reduced value since they will be impacted on a more 
regular basis as renourishment occurs, they will not be permanently eliminated and will 
provide habitat when they are exposed. A simplistic analysis indicates that hardbottom 
present at the time of construction will be exposed for 50% of each nourishment interval 
(see Appendix C, Pertinent Correspondence- PBCERM Review of USFWS Coordination 
Act Report, 12/20/90). 

f. The significance of the wide variability in hardbottom acreage and its location is that any 
community that becomes established in this area is adapted to changing conditions. The 
types of organisms that survive in this environment are generally fast growing and prolific 
enabling them to rapidly re-colonize recently exposed surfaces. This community is not 
necessarily unique to the project area. 

g. The primary cause of exposure of the hardbottom is probably erosion associated with 
Jupiter Inlet. In spite of periodic maintenance dredging of the inlet, sand continues to be 
"impounded" in the ebb tidal shoal or lost from the littoral system resulting in the 
increased exposure of the underlying hardbottom south of the inlet. 

h. Based upon the most recent observations and calculations available (8/20/92 aerial 
photography & groundtruthing to establish reef extent and hardbottom, plus the 1989 
beach profiles to place the ETOF), approximately 2.88 acres of actual hardbottom will 
remain unaffected after construction, located immediately offshore of the project area. 
In other words, more hardbottom is expected to remain after construction than the 0.06 
acres that were originally observed when the initial feasibility surveys for this project 
were conducted in 1983. In addition, there is substantial nearshore hardbottom habitat 
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(roughly 40 acres) located approximately one mile north of Jupiter Inlet (CSA, 1987b) 
which may offer some alternative refuge for mobile displaced individuals. 

5.14 In summary, an undetermined amount of hardbottom and associated flora and fauna will 
be temporarily affected by the project as proposed. Nearby unaffected habitat will serve as a 
refuge for the mobile species and will be a source of organisms for recolonization and 
recruitment as hardbottom becomes re-exposed. 

5.15 In order to attempt to further reduce impacts to the hardbottom, three options were 
considered. These include: 1) shifting the project limits south to avoid hardbottom; 2) 
reducing the volume of fill placed in the template; and 3) altering the profile template to 
reduce volume of fill placed along the seaward edge. Due to engineering and economic 
considerations, the only option that may be feasible is number 3 which was examined further. 
This option involved increasing the berm height from 9 to 14 ft NGVD along the landward 
edge of the fill area while attempting to minimize impacts to native vegetation. Based on the 
3/91 location and extent of hardbottom, impacts to hardbottom were able to be reduced by only 
5% while possibly impacting existing dune toe vegetation. This option does not appear to be 
feasible for eliminating a significant amount of impact. 

5.16 The USA CE funded the USFWS under the Fish and Wildlife Coordination Act to survey 
the beach fill area for fish and wildlife resources. Findings listed in the Coordination Act 
Report (USFWS, 1990) stated that approximately 5 acres of nearshore hardbottom would be 
buried. A mitigation ratio of 0.5 to 1 was recommended with 1 acre of artificial reef to be 
deployed prior to project construction to provide an alternative site for fish displaced by the 
project. The decision as to whether ·mitigation is necessary depends upon the balance between 
public interest benefits versus environmental impacts. While public benefits have been 
quantified in the GDM, the actual environmental impacts are difficult to predict for the reasons 
listed above. Impacts to the nearshore hardbottom have been minimized where possible and 
should be relatively short-lived when compared to the benefits associated with placing 
additional sand into the littoral system south of Jupiter Inlet. Detailed environmental 
monitoring of pre- and post-construction conditions will be necessary to accurately quantify 
actual environmental impacts. Monitoring should be conducted at least two years after 
construction to fully evaluate the effects after equilibrium is reached. 

5.17 The long-term benefits to the public outweigh the expected environmental impacts of this 
project. This is because this project is a feeder beach that provides for placement of sand 
which is designed to feed sand to downdrift beaches. Placement of sand on beaches south of 
inlets will correct localized erosion problems and reduce erosion further south. This process 
should reduce the need for other beach nourishment projects located in the middle of barrier 
islands which may be forced to utilize poorer quality sand. A reduction in the need for these 
other projects should result in less environmental impacts over the long term. The GDM 

51 



Jupiter/Carlin Shore Protection Project, Final SEIS 

(USACE, 1987) identifies two additional beach nourishment projects located within the next 
8 miles south of the Jupiter/Carlin project. These include the 3.5 mile Juno project and the 
2. 6 mile MacArthur project with an estimated combined fill volume of 3.2 million cubic yards 
from an offshore borrow area. Possible environmental impacts from these projects include 
problems associated with the identified borrow areas which consist of relatively fine material 
(0.14 mm) containing elevated silt fractions up to 7% (water quality degradation and siltation 
of hardbottom, reefs, and seagrasses), impacts to beaches with very high density sea turtle 
nesting, and impacts to extensive hardbottom areas located at MacArthur and Ocean Reef 
Parks. Construction of the Jupiter/Carlin project is intended to reduce the need for additional 
projects downdrift and thereby avoid their associated environmental impacts. 

5.18 Effects on Offshore Hardbottom. No impact on offshore reefs is anticipated due to the 
distance the reefs are located from the borrow and fill areas. The nearest offshore reef is 
located 3,000 ft away in a northeasterly direction from the borrow area. 

5.19 Effects on Fishes. Impacts to fishes are expected to be minimal and temporary. The 
most significant affect on fish and fisheries will be due to the temporary loss of some of the 
nearshore hardbottom. The resultant impact to recreational and commercial fisheries is 
expected to be: 1) short-term displacement during construction, and 2) temporary loss of food 
sources such as soft-bottom benthic infauna and hard substrate epibiota of the borrow and fill 
areas affected. Impacts will be reduced by: 1) the anttount of hardbottom remaining and/or 
constructed for mitigation (if necessary); 2) construction of the project when fish populations 
are expected to be lowest; and 3) selection of good borrow material which will result in 
relatively rapid benthic recolonization. 

5. 20 Impacts will be primarily to those species of fish a$sociated with the hardbottom (primary 
reef species) with minimal temporary impacts to the secondary reef species. Combining 
several recent surveys (CSA, 1987b; USFWS, 1990; PBCERM, 1990a; Vare, 1991) at 
Jupiter/Carlin Parks, 77 species of fish have been observed on and around the hardbottom 
areas. Of these, 48 species ( 62 % ) are primary reef species ( according to Starck, 1968: 8) and 
are also considered 11 hardbottom-associatedII for purposes of this report. The majority of these 
48 hardbottom associated species are not directly important to a commercial or recreational 
fishery though they are probably ecologically significant as prey and predators in the food 
chain of such fishes. 

5.21 Impacts to the hardbottom-associated fishes will be commensurate with the degree and 
duration of impact on hardbottom which is in itself difficult to predict (see appropriate section). 
The duration of short-term impacts will be dependent upon the rate of re-exposure of hard 
substrate buried or impacted by the fill (see section on "Effects on Nearshore Hardbottom11 

). 

As the project is designed to "feed II downdrift beaches, sand will erode from the fill area and 
re-expose the nearshore hardbottom to return to the pre-project conditions in about 7 years. 
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The initial impacts will, therefore, diminish with time in concert with the longshore transport 
of the fill, rather than exhibit persistence throughout all time. Effects on these fish may be 
minimized provided that some amount of hardbottom remains undisturbed or not totally buried 
by project fill. The fish which already inhabit the existing hardbottom are expected to be 
displaced to these areas. 

5. 22 If necessary, impacts on primary reef fishes may be mitigated by creation of an artificial 
reef of appropriate structure to support those types of fish displaced by the project fill. 
Although such mitigation would be after project completion, and after determination of impacts 
to hardbottom and fish, its construction would then assist in reducing some of the remaining 
impacts at that time, as well as for future similar projects. 

5.23 Secondary short-term dredging impacts on fish assemblages would include temporary 
increar.es in turbidity, noise, disruption of the ebb tidal shmtl and disturbance of sediment in 
general. Effects of turbidity on fish are difficult to evaluate as most nearshore fish are adapted 
to periodic short-term, storm generated turbidity. Clogging of gill membranes could occur in 
some less adapted species or if sediment loads remain high for extended periods of time and 
fish do not migrate out of the area. Removal of the inlet shoal and noise from the dredge may 
alter fish movement or behavior on a temporary _basis. 

5.24 The level of impact from these concerns is unknown but expected to be small to minimal 
with no significant impacts to fish of interest to commercial and recreational fishermen. The 
low silt/clay fraction of the borrow material should result in minimal short-term impacts of 
turbidity. Noise will persist only as long as dredging continues. Utilization of the ebb tidal 
shoal by fish is not known and, therefore, also is the effect of removal on fish of a portion of 
the shoal and its associated infauna. A short-term increase in food availability may result in 
an increase in feeding activity by some species as invertebrates entrained in the discharge slurry 
are dispersed into the water column. Densities of the winter infauna! benthos (generally 
polychaetes, amphipods, and isopods) are expected to be at seasonal highs during the project. 
Their temporary loss from a relatively small area is expected to have minimal impact on fish, 
as an abundance of alternative feeding grounds (also at high infaunal densities) will be present. 

5.25 Impact on Endan2ered and Threatened Species, Federally Listed. 

5.26 No-Action Alternative. If no action is taken, nesting habitat for sea turtles would 
continue to diminish. There would be no effect on other listed species. 

5.27 Selected Alternative. Coordination with USFWS and NMFS is required and has been 
completed for the recommended project according to Section 7 procedures of the Endangered 
Species Act (Act) of 1973, as amended. The consultation has resulted in the opinion that the 
proposed project will not be likely to jeopardize the continued existence of any Federally listed 
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endangered or threatened species. Section 7(b)(4) of the Act requires that when a proposed 
project is found consistent with Section 7(a)(2) of the Act and the project may result in some 
take (death) of some individuals of the listed species, the USFWS and NMFS will issue a 
statement that specifies the impact (amount or extent) of such incidental taking. Also, the Act 
states that reasonable and prudent measures, coupled with terms and conditions to implement 
these measures, be provided to minimize such impacts. 

5.28 Protection of Sea Turtles. Because the entire project has been purposefully designed to 
be constructed in winter, outside of peak sea turtle nesting season, it will have minimal impact 
on sea turtles. Dredging will occur only on the ebb tidal shoal which has no known utilization 
by sea turtles. Project construction is scheduled to occur outside peak nesting season to 
minimize short-term impacts associated with construction. Impacts associated with nesting and 
hatching success should be minimal due to the compatibility of the borrow material with the 
native beach sand. In addition, impacts associated with sand compaction and scarp formation 
(both of which can affect nesting success) will be minimized by tilling and grading should it 
be necessary. 

5.29 Nelson and Dickerson (1988a) reviewed the effects of beach restoration on sea turtles. 
Physical changes in sand compaction, beach shear resistance, beach moisture content, beach 
slope, sand color, sand grain size, shape, and mineral content resulting from filling may have 
negative effects on the nesting activities of sea turtles. Increased false crawls (resulting in 
increased physiological stress), decreases in nest number, a change in sex ratios of the 
hatchlings, and an increase in misshaped nest cavities may result from these changes in 
physical characteristics. They conclude that most of the negative effects can be corrected by 
use of management techniques such as tilling compacted beaches, use of naturally compatible 
sand for restoration, and smoothing of scarp formations. Nelson and Mayes (1986) and Nelson 
and Dickerson (1988b) discussed the effect of hardness of recently restored beaches on sea 
turtle nesting, and Nelson and Dickerson (1988c) studied the effect of tilling of compacted 
beaches on sea turtle nesting. 

5. 30 The use of the Jupiter Inlet ebb tidal shoal sands for beach fill should provide a well 
sorted compatible material that should be suitable for turtle nesting. The mean sand grain size 
from ERM's August 1993 samples of the native dry nesting beach in the project area has a 
mean grain size of 0.39 mm with an average silt/clay fraction of 0.45%, and the borrow area 
has a composite mean grain size of 0.38 mm with a composite average silt/clay of 0.82%. 
Material of this quality may compact due to hydraulic methodology, but this should be short 
term only. 

5.31 Temperature of the incubating sea turtle eggs is known to affect the sex ratios of the 
hatchlings (Mrosovsky, et al, 1984). Generally, lighter-colored sands may reflect more 
sunlight and remain cooler, and darker sands may absorb more rays and be warmer. As the 
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sand from the borrow site is grayish in color, beach sand temperatures may be somewhat 
elevated after the project. With the variability in depth of the egg cavities, placement on the 
beach, and degree of wave overwash and/or rain which would cool the sands, the effect of the 
sand color will likely remain unknown but will probably be minimal with the lightening of the 
fill sands with oxidation and mixing with existing sands. 

5.32 The USFWS biological opinion pursuant to Section 7 (USFWS, 1991; reference 
Attachment C) has found that the Jupiter/Carlin project is not likely to jeopardize the continued 
existence of listed sea turtle species. The USFWS does recommend that reasonable and 
prudent measures be undertaken to reduce incidental take associated with beach nourishment 
projects. Generally, these measures require that construction take place outside the peak 
nesting season, that the beach be tilled to 36 inches in depth prior to nesting season if 
compaction occurs, that beach leveling will occur prior to May 1 if escarpments in excess of 
18 inches occur, and that nests be relocated if construction occurs between March 1 and May 
15 or between October 16 and November 30. 

5.33 In order to provide further protection to sea turtles, the following contract procedures are 
recommended by the USFWS: 1) that portion of the project which includes sand disposal on 
the beach should be constructed outside of prime turtle nesting season (May 1 to October 31); 
2) dredge lighting be minimized or replaced with low pressure sodium lights; 3) a three year 
study be performed to assess nesting success, hatching success and hatchling sex ratios be 
implemented; and 4) dune vegetation be planted to enhance dune restoration. 

5.34 Protection of Manatees. No significant impacts to manatees are expected. While 
seagrasses are located in the estuary inland of the project, there are no seagrasses or other 
known manatee food sources in the project area. Manatees have been seen traveling along the 
beaches in the project area but are expected to readily avoid the project area during 
construction without any negative impacts. The primary concern to manatees is increased boat 
and barge traffic associated with the dredging project. 

5.35 Various protective measures are recommended to be in place during construction to avoid 
injuring or disturbing manatees. Dredging operations on the inlet shoal are of concern because 
of the susceptibility of manatees to injury by boat traffic. Collisions of boats and barges with 
manatees have historically been one of the major causes of manatee injury and death. There 
is little likelihood of direct impacts from the dredge during construction, but there is potential 
for work boats to strike manatees while transferring between dredge and shore access points 
within Jupiter Inlet. 
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5. 36 In order to safeguard any manatees which may be in the project area, the following 
contract procedures are recommended: 

The contractor will instruct all personnel associated with the construction of the 
project about the potential presence of manatees in the area and the need to avoid 
collisions with the manatees. All vessels associated with the project shall operate 
at "no wake" speeds at all times while in shallow waters, or channels, where the 
draft of the boat provides less than 3 ft clearance of the bottom. Boats used to 
transport personnel shall be shallow draft vessels, preferably of the 
light-displacement category, where navigational safety permits. All personnel 
should be advised that there are civil and criminal penalties for harming, harassing, 
or killing manatees, which are protected under the Endangered Species Act and the 
Marine Mammal Protection Act. The contractor is responsible for any manatee 
harmed, harassed, or killed as a result of the construction of the project. The 
contractor shall keep a log detailing all sightings, collisions, damage, or killing of 
manatees which occur during the contract period. Any manatee deaths or injuries 
will be reported to the USFWS (Vero Beach Field Station). 

5.37 Effects on Endana:ered, Threatened, and Rare Species and Species of Special 
Concern, State Listed. 

5.38 No-Action Alternative. Sea turtles may experience continued loss of nesting habitat. 
Loss of listed dune plants will occur as erosion of the dune continues. No adverse effects on 
other species is anticipated. 

5.39 Selected Alternative. No impacts are expected on any State listed species that have not 
been discussed in the preceding sections. There are no reported nesting sites within the project 
area for the listed bird species; however, those species will be displaced from other uses 
(feeding, resting, etc.) of the area during construction but can easily utilize other areas for 
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these functions. Listed plant species will be preserved and will benefit from the additional 
storm protection afforded by the placement of fill on the beach. 

5.40 Nearshore Water Quality. 

5.41 No-Action Alternative. Taldng no action would not affect water quality. 

5.42 Selected Alternative. Significant impacts to water quality are not expected to occur due 
to the quality of sand to be used as borrow material. This project can be constructed in 
compliance with State and Federal water quality regulations. Chapters 17-3 and 17-4 of the 
Florida Administrative Code (F AC) and Section 404 of the Federal Clean Water Act, as 
amended, apply to dredging projects. 

5.43 With Federal approval to pursue the presen! project (countywide GDM: USACE, 1987), 
exemption from Rivers and Harbors Act, Section 401 State water quality Standards would be 
possible. However, as a permit from the FDER has been obtained (#501753799, 11/30/90) 
for this project, the project meets Section 401 State water quality standards. Therefore, a 
Clean Water Act Section 404(r) exemption will not be sought in lieu of section 401 
certification. A "Section 404(b)(l) Evaluation Report of Dredged Material" is attached. 

5.44 Water quality certification has been obtained via receipt of permit number 501753799, 
dated November 30, 1990, from the FDER. Terms of this FDER permit include a variance 
from FAC Rule 17-4.244(5)(c) which limits the size of mixing zones to 150 m. This variance 
permits a 500 m mixing zone for turbidity at the fill site. 

5.45 An important consideration in controlling nearshore turbidity is the silt/clay content of 
the proposed fill material. The lower the silt/clay fraction, the less likely the chance of causing 
excessive turbidity in the adjacent waters. Generally, the borrow material from the ebb tidal 
shoal is well sorted by tidal currents and wave action and contains a very low percentage of 
silt and clay that would remain suspended in the water column during or after dredging. As 
currently described by the County's consultant, the proposed fill material in the inlet shoal 
borrow area (most recent configuration) has a 0.82% average silt/clay content. This quality 
of material would be expected of a shoal area where wave and current action would suspend, 
transport and eliminate very fine sediments. 

5.46 Based upon this information, a borrow area dredging scheme has been devised that will 
utilize the best quality sand available in the designated borrow area and avoid layers of 
significant silts and clays that were defined by the vibracore sampling. Selective dredging 
within the borrow area will benefit the project by minimizing silts and clays which will result 
in lower turbidity levels, increased mean grain size of beach fill and minimize effects on sea 
turtle nesting due to compaction. 
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5.47 While selective dredging will reduce the amount of fine materials available for 
resuspension, the project is scheduled for construction outside the calmer summer months. 
Construction during the rougher weather can cause those fine materials that are present to be 
suspended for longer periods of time and thereby travel longer distances. For this reason, the 
County has requested and received approval from FDER for a mixing zone variance to allow 
for a 500 meter mixing zone from the beach discharge point. The boundaries of the mixing 
zone will be the mouth of the Jupiter Inlet and 500 meters downcurrent of the beach discharge 
point. The mixing zone has been designed to provide protection to the nearest sensitive natural 
resources adjacent to the project which are the seagrass beds located inside Jupiter Inlet. A 
mixing zone variance has not been requested at the cutterhead. The standard mixing allowed 
by Section 17-4.244(6)(c) FAC of 150 meters should be sufficient at this point. 

5.48 The impact of turbidity from beach restoration projects on surrounding biological 
communities has not been well documented. Increased seciment loads from the project could 
foul the respiratory and feeding organs of pelagic or benthic organisms. If the material 
remains in the water column for a period of time, it could reduce visibility and light 
penetration for photosynthetic plants. Courtney (1982) studied the impact of the 1981 Captiva 
Island, Florida, beach restoration project on the seagrass beds within a 6,000 ft radius within 
Redfish Pass. The project had no observed effect on turtle grass (Thalassia testudinum). 
manatee grass (Syringodium filiforme), and shoal grass (Halodule wrightii). 

5.49 Grassbeds located near the Jupiter/Carlin project include those in Dubois Park as well as 
more extensive beds in the three aquatic preserves inside of Jupiter Inlet. No impacts are 
anticipated to these beds due to the following management strategies that will be implemented 
to control turbidity levels and minimize any additional loading: 1) selection of the best 
available sand source; 2) implementation of a comprehensive water quality monitoring 
program; 3) construction of shore parallel dikes; 4) construction during winter when longshore 
currents are typically southward to reduce the chances of a turbidity plume entering the inlet 
to the north; and 5) construction during the winter when seagrasses enter a state of dormancy 
or reduced productivity. 

5.50 Public Beaches. 

5.51 No-Action Alternative. With no action, the presently critically eroded beaches will 
continue to erode and shorelines will continue to recede. 

5.52 Selected Alternative. Implementation of the proposed project would preserve the 
remaining recreational beach and its protective functions. In addition, 24.9 acres of dry beach 
would be created. Present plans are for periodic renourishment approximately every 7 years 
to maintain the beach. Beach users will be inconvenienced during initial placement of fill and 
during future renourishment projects. 
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5.53 Effects on ArcheoloKical and Historical Resources. 

5.54 No-Action Alternative. Taking no action would have no effect on archaeological and 
historical resources. 

5.55 Selected Alternative. No magnetic anomalies were found in the primary borrow area. 
A complete copy of the Cultural Resources Report (Baer, et al., 1990) was sent to the Florida 
Department of State on January 7, 1991 with a recommendation that the Jupiter/Carlin shore 
protection project be found as having "no effect" on cultural resources in accordance with the 
provisions of Section 106 of the National Historic Preservation Act (16 USC 470t) and its 
implementing regulation 36 CFR 800. George W. Percy, the State Historic Preservation 
Officer, responded in a letter dated March 6, 1991 (see Appendix E of the GDM) that "based 
on the results reported in the review document" and considerint; the type and method of 
construction, "it is the opinion of the agency that the project will have no effect on sites or 
properties eligible for listing in the National Register of Historic Places." An additional letter 
was provided (see Appendix C of the SEIS) by Mr. Percy in response to the draft SEIS on 
March 25, 1993 which indicated that the draft SEIS had "adequately addressed this agency's 
concerns and recommendations". 

5.56 Aesthetics. 

5.57 No-Action Alternative. Without beach renourishment the shoreline will continue to 
erode. This will result in the loss of existing beach and dunes, park facilities, and a road in 
Jupiter Inlet Park. In addition, new coastal protection structures will be constructed by local 
interests to protect upland structures which would impact the visual aesthetics of the area. 
Concrete groin remnants will remain in Carlin Park. 

5.58 Selected Alternative. The renourishment of the beach in accordance with the design 
considerations mentioned below will result in an improved aesthetic quality. The placement 
of material on the shore would restore the natural pleasing visual appearance of the considered 
1.1 miles of shore. In addition, the construction of future coastal shoreline protection 
structures will not be required. However, during construction, there will be short-term 
construction impacts including turbidity in the immediate vicinity of the dredge and discharge 
point on the beach, construction equipment on the beach along with their associated audio 
impacts, pipeline placement on the beach, and fill retainment berms. Access to certain parts 
of the beach will be temporarily restricted, for safety reasons. Sand from vibracores at the 
borrow site was generally gray in color. Although this color is expected to lighten somewhat 
with placement on the beach, it may somewhat detract from the aesthetic appearance of the 
beach. No other adverse impacts to aesthetics are expected from nourishment of the project 
beach. Existing dunes will be protected and are anticipated to increase in size and stability. 
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In a separate project, the local sponsor has repaired dune scarps and revegetated the dune south 
of the project area. 

5.59 Design considerations. Procedures will be implemented to limit the formation of a scarp 
along the new beach fill which will be sloped during construction to reflect a stabilized 
condition. The beach fill will be shaped and graded to absorb wave energy. The elevation of 
the beach berm will be set to limit frequent overtopping. This will avoid the formation of a 
ridge along the crest of the berm and reduce the impact of waves. To the extent possible, the 
appearance and feel of the sand comprising the beach fill will be the same as the natural beach. 
Beach fill material will contain a small percentage of fines which may cause turbidity during 
construction. Groins within Carlin Park will be removed to restore the natural visual 
appearance of the beach. 

5.60 Cumulative Impacts. This project will result in long-term benefits wtich will outweigh 
any short-term environmental losses. Extensive monitoring has been initiated to facilitate 
comparison of pre-project conditions with post-project conditions in order to determine short 
and long-term impacts to nearshore hardbottom, fishes, benthic infauna, water quality, and sea 
turtles. The information gathered from the monitoring will be used to "fine tune" this project 
as well as provide valuable insight to the design and implementation of other beach 
nourishment projects to reduce associated environmental impacts. 

5.61 The proposed project is necessary to mitigate the erosive impacts of Jupiter Inlet on the 
downdrift beaches. The project fulfills the recommendations of the FDNR in that it uses the 
feeder beach concept to reduce the sand deficit in the area. A major benefit of feeder beach 
projects is that sand is placed on the beach and designed to erode to feed sand to downdrift 
beaches. Placement of sand on beaches south of inlets will correct localized erosion and 
reduce erosion further south. This process should reduce the need for major beach 
nourishment projects located in the middle of barrier islands which usually are forced to utilize 
poorer quality sand. Reduction of the need for major nourishment projects should result in less 
environmental impacts over the long term. 

5. 62 Additional benefits include increasing the beach width thereby providing recreational and 
storm protection benefits to public and private property along and downdrift from this section 
of beach. The project also fulfills the goals of FDNR and FDER by using the best quality fill 
available for the project. Utilization of this fill source minimizes impacts to water quality, 
seagrasses, benthic infauna, fishes and sea turtle. The overall environmental impacts of the 
project are expected to be minimal compared to the cumulative benefits of the project. 

5.63 Periodic Renourishment. Present plans include renourishing the project beach every 7 
years with approximately 500,000 cu. yds. Additionally, sand placement south of the Jupiter 
Inlet will continue to be conducted by the Jupiter Inlet District and USACE as a result of 
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maintenance dredging of the Jupiter Inlet and inland waterways which will reduce the need for 
renourishment. Renourishment impacts would likely be similar or less than those projected for 
the initial nourishment project. However, any burial or other impact to exposed reef structures 
would likely be to the same or similar areas as were impacted initially and mitigated for as 
necessary. This means there would be minimal adverse effects of renourishment impacts since 
alternative habitat will have been constructed and established prior to the renourishment 
project. 

5. 64 Prior to renourishment, investigations would be conducted to determine the extent and 
nature of potential impacts. This would include checking the amount and quality of material 
in the selected borrow area. Where necessary, the same precautions described in this statement 
to protect endangered species and minimize impacts on other species would be employed. No 
significant impacts to marine resources or habitats are expected during periodic renourishment, 
but field investigations and coordination with concerned State and Federal agencies would be 
performed prior to construction. Additional mitigation . measures are not expected to be 
necessary, but would be implemented should that be the case. The estimated 7-year dredging 
interval between beach nourishments should allow sufficient time for recolonization and 
community recovery of the borrow area sediments. 
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6.00 LIST OF PREPARERS 

Discipline/ Role in EIS 
Name Expertise Preparation Experience 

James J. Barry 

Clinton W. Thomas 

Paul Davis 

Paul Mikkelsen 

Joyce Moody 

Environmental 
Director 

Coastal Engineer 

Environmental Program
Supervisor 

Environmental Analyst 

Engineering Assistant 

Supervisor 

Editor 

Editor 

Community analysis 

Resource and Project
Mapping 

28 years Palm Beach 
County 

6 years U.S. Army
Corps of Engineers 

5 years Palm Beach 
County 

9 years Palm Beach 
County 

1 year Smithsonian 
Institution 

10 years Harbor Branch 
Oceanographic Institution 

3 years Florida Dept.
of Natural Resources 

4 years Palm Beach County 

7 years Palm Beach County 
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7.00 PUBLIC INVOLVEMENT 

7.01 Public involvement will be coordinated by the USACE, Jacksonville District. 

7.02 Reguired Coordination. This Supplemental Environmental Impact Statement was 
circulated to Federal, State, and local government agencies including the public and special 
interest groups. The comments received from these parties have been incorporated in Pertinent 
Correspondence (Appendix C). 

7.03 Results of Coordination. To address the Jupiter Inlet Colony's and Jupiter Inlet District's 
concern of the possibility of a change of wave regime due to removal of the ebb tidal shoal: 
(1) the borrow site configuration was altered to remove the sand from the· "back side" of the 
shoal (east of the north-south crest); (2) two wave refraction studies were conducted which 
indicated no signifi.;ant effect of the project on wave climate; and (3) the project was delayed 
to await the report of their consultant to obtain another opinion. As a result, Florida 
Department of Natural Resources (now Department of Environmental Protection) required that 
the borrow area be modified to avoid the "active" part of the shoal consistent with the Jupiter 
Inlet management plan. 

7.04 To address issues of historical artifacts, a magnetic anomaly survey was conducted and 
all dredging is designed to avoid any anomalies. To remove any inshore artifacts which may 
experience some slumping of fill onto the site, the Jupiter Wreck Company was given an 
extended period of time to conduct excavations prior to the shore protection project. 

7.05 To address the concerns of the USFWS, extensive monitoring of sea turtle nesting has 
been implemented in addition to original plans to conduct the work outside of the nesting 
season. Possible impacts to nearshore hardbottom will be evaluated to determine the necessity 
for mitigation and (if any) its degree, location, type, etc. Redistribution of fill to avoid or 
minimize impacts to nearshore hardbottom is not feasible due to time constraints and present 
stage of the project and its effect on the benefit:cost ratio. Since the ETOF was calculated, 
beach erosion has occurred; this will necessitate placement of fill further west than previously 
planned, and sand placement and equilibration onto the exposed reef is therefore expected to 
be less than previously anticipated. 
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7.06 Statement Recipients: NATIONAL 

Director. Office of Federal Activities (A-104)
Environmental Protection Agency
401 M Street S.W. 
Washington. DC 20024-2610 (5 cys) 

Director. Department of Commerce 
NOAA/CS/EC/Room 6222 
14th and Constitution Avenue. N.W. 
Washington. DC 20230 (4 cys) 

Director. Office of Environmental Compliance
Department of Energy, Room 4G064 
1000 Independence Avenue. S.W. 
Washington. DC 20585 (2 cys) 

Director. Federal Maritime Commission 
Office of Energy and Environmental Impact
1100 L Street. N.W. 
Washington. DC 20005-4013 

Director. Environmental Health &Disease Control -
F29 
Centers for Disease Control 
1600 Clifton Road 
Atlanta. GA 30333 (2 cys) 

Director 
Federal Emergency Management Administration 
500 C Street. S.W .. Room 714 
Washington. DC 20472 

Director. Office of Environmental Project Review 
Department of the Interior. Room 4241 
18th and C Streets. N.W. 
Washington. DC 20240 (12 cys) 

Chief. Environmental Impacts Branch 
U.S. Environmental Protection Agency
26 Federal Plaza. Room 1104 
New York. NY 10278-0001 

Executive Director 
Advisory Council on Historic Preservation 
1100 Pennsylvania Avenue. N.W .. #809 
Washington. DC 20004-2590 

Regional Environmental Officer 
Housing and Urban Development
75 Spring Street. S.W .. Room 600-C 
Atlanta. GA 30303-3309 (2 cys) 

Environmental Review Section 
Environmental Protection Agency
345 Courtland Street N.E. 
Atlanta. GA 30365-2401 (5 cys) 

Regional Director 
FEMA Insurance and Mitigation Division 
1371 Peachtree Street N.E. 
Atlanta. GA 30303-3309 

Southern Region Forester 
U.S. Forest Service 
1720 Peachtree Road N.W. 
Atlanta. GA 30309-2405 

Regional Director 
U.S. Fish and Wildlife Service 
75 Spring Street. S.W. 
Atlanta. GA 30303-3309 

7.07 Statement Recipients: FLORIDA 

Florida Department of Natural Resources 
Office of Aquatic Preserves 
1801 S.E. Hillmoor Dr. 
Port St. Lucie. FL. 34952 

Planning Manager
Florida Department of Environmental Protection 
Division of State Lands. S.E. Fla. Field Office 
7400 So. Georgia Ave .. Suite H 
West Palm Beach. FL 33406 

Florida Department of Environmental Protection 
Florida Marine Research Institute 
19100 S.E. Federal Hwy.
Stuart. FL 33469 

Florida Department of Environmental Protection 
Division of Beaches and Shores 
3900 Commonwealth Boulevard 
Tallahassee. FL 32399 

Florida Department of Environmental Protection 
2600 Blair Stone Road 
Tallahassee. FL 32399 

Florida Department of Environmental Protection 
1900 South Congress Avenue 
West Palm Beach. FL 33406 

Florida Audubon Society
460 Highway 436. Suite 200 
Casselberry, FL 32707 

Isaak Walton League of America. Inc. 
5314 Bay State Road 
Palmetto. FL 33561-9712 

State Clearinghouse
Office of Planning and Budgeting
Tallahassee. FL 32301-8074 (16 cys) 

Florida Wildlife Federation 
P.O. Box 6870 
Tallahassee. FL 32314-6870 

Bureau of Lab and Special Projects
Florida Department of Environmental Regulation
2600 Blair Stone Road 
Tallahassee. FL 32301-8241 (5 cys) 
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Director 
Manatee County Land and Natural Resource Department
P.O. Box 1000 
Bradenton. FL 33506 

Field Supervisor
U.S. Fish and Wildlife Service 
P.O. Box 2676 
Vero Beach. FL 32961-2676 

Field Supervisor
U.S. Fish and Wildlife Service 
6620 South Point Drive. South: Suite 310 
Jacksonville. FL 32216-0912 

Florida Medical Entomology Laboratory
University of Florida 
P.O. Box 520 
Vero Beach. FL 32962-4699 

Environmental Services. Inc. 
8711 Perimeter Park Blvd.: Suite 11 
Jacksonville. FL 32216 

Soil Conservation Service 
401 SE First Avenue 
Gainesville. FL 32601-6489 

Comander (DAN)
Seventh Coast Guard District 
909 Southeast First Avenue 
Miami. FL 33131-3050 

Director 
State Topographic Bureau 
605 Suwannee Street. Mail Stop 56 
Tallahassee. FL 32301 

State Director. ASCS 
U.S. Department of Agriculture
P.O. Drawer 670 
Gainesville. FL 32602-0670 

Environmental Assessment Branch 
National Marine Fisheries Service 
3500 Delwood Beach Road 
Panama City. FL 32407-7499 

Regional Director 
National Marine Fisheries Service 
9450 Koger Boulevard 
St. Petersburg, FL 33702-2496 

Mr. James Miller 
Dept. of State. Div. of Historical Resources 
R.A. Gray Building
500 South Bronough
Tallahassee. FL 32399-0250 

Chief. Protected Species Management Branch 
National Marine Fisheries Service 
9450 Koger Boulevard 
St. Petersburg. FL 33702-2496 

Wilderness Society
4055 Ponce de Leon Boulevard 
Coral Gables. FL 33146 

Miccosukee Tribe of Indians of Florida 
P.O. Box 4402 
Tamiami Station 
Miami. FL 33144 

Editor 
Sierra Club 
7201 Arlington Expressway #42 
Jacksonville. FL 32211 

Regional Coastal Zone Management Coordinator 
Treasure Coast Regional Planning Council 
P.O. Box 1529 
Palm City. FL 33490-1529 

Palm Beach County Department of Environmental 
Resources Management
3111 South Dixie Highway, Suite 146 
West Palm Beach. FL 33405 

Jupiter Inlet District 
400 North Delaware Blvd. 
Jupiter. FL 33468 

Jupiter Inlet Colony
P.O. Box 728 
Jupiter. FL 33468-0728 

Project Reefkeeper
2809 Bird Ave .. Suite 162 

. Miami . FL 33133 

Professor John Gifford 
Rosensteil School of Marine and Atmospheric Science 
4600 Rickenbacker Causeway
Miami. FL. 33149-1098 

Caribbean Conservation Corp.
P.O. Box 2866 
Gainesville. FL. 32602 

South Florida Water Management District 
P.O. Box 24680 
West Palm Beach. FL. 33416-4680 
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7.08 Public Views and Responses. The Draft Supplemental EIS was distributed to private 
groups and organizations listed in paragraph 7.06 & 7.07; no responses were received. 

7. 09 Agency Comments and Responses. The Draft Supplemental EIS was distributed to 
agencies listed in paragraph 7. 06 & 7. 07; the comments received are included in Appendix 
C. The following agencies responded to circulation of the Draft Supplemental Environmental 
Impact Statement, Palm Beach County, Florida, Shore Protection Project, Jupiter/Carlin 
segment: 

03/25/93 Fla. Dept. of State, Div. of Historical Resources, Tallahassee, FL. 
03/25/93 Fla. Dept. of Commerce, Tallahassee, FL. 
03/25/93 U.S. Department of Housing and Urban Development, Atlanta, GA. 
04/21/93 Fla. Dept. of Transportation, Tallahassee, FL. 
04/22/93 Fla. Dept. of Environmental Regulation, Tallahassee, FL. 
04/27/93 Fla. State Clearinghouse, Office of the Governor, Tallahassee, FL. 
04/30/93 U.S. Department of the Interior, Atlanta, GA. 
05/07/93 U.S. Environmental Protection Agency, Atlanta, GA. 
05/11/93 Fla. State Clearinghouse, Office of the Governor, Tallahassee, FL. 
06/10/93 Fla. Dept. of Natural Resources, Tallahassee, FL. 
06/24/93 Fla. State Clearinghouse, Office of the Governor, Tallahassee, FL. 
08/19/93 U.S. Army Corps of Engineers, Jacksonville, FL. 

7.10 Fla. Div. Historical Resources: "We find that the Draft Supplement has adequately 
addressed this agency's concerns and recommendations regarding cultural resources." 

Response: Acknowledged. 

7.11 Fla. Dept. of Commerce: "We believe that this project will be consistent with the 
economic criteria of those portions of the Coastal Zone Management Act of 1972 and the 
Florida Coastal Management Program for which the Department of Commerce has 
responsibility. " 

Response: Acknowledged. 

7.12 U.S. Dept. of Housing and Urban Development: "Our review indicates there will be 
no significant adverse impact on any HUD programs as a result of this project. " 

Response: Acknowledged. 

7.13 Fla. Dept. of Transportation: "Based on our review we have determined that the 
subject project is located within an area of County Road AlA in Jupiter and has no impact on 
the State Highway System." 

Response: Acknowledged. 
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7.14 Fla. Dept. of Environmental Regulation: "On November 30, 1990, FDER issued a 
water quality certification (permit #501753799) for this project; therefore, the issuance of this 
permit will serve as the final consistency determination for the Florida Coastal Zone 
Management Program." 

Response: Acknowledged. 

7.15 U.S. Dept. of the Interior: "Input to this proposal has been provided by the U.S. Fish 
and Wildlife Service, A Bureau of the Department, and is included in the document. We have 
no additional comments at this time." 

Response: Acknowledged. 

7 .16 U.S. Environmental Protection Agency: "However, dredged material from other nearby 
authorized projects will also be placed on this section of Jupiter Beach Park at varying 
irtervals. " 

Response: It is recognized that all projects depositing sands south of Jupiter Inlet will 
have an affect on nearshore biotic communities. The mitigation effort necessary due to 
nearshore impacts from Palm Beach County's initial Shore Protection Project at this 
location should not be confused with any mitigation that the EPA may find necessary due 
to impact~ from the past and future annual dredging of Jupiter Inlet by the Jupiter Inlet 
District. The present project, designed as a "feeder" beach project, could itself be 
thought of as mitigation for the existence and negative effects of the Jupiter Inlet. 
Because Palm Beach County has taken the lead in beach restoration in this area (and 
indeed mitigating the effect of the inlet), this initiative does not necessitate a County 
responsibility to additionally mitigate for the pulsed introduction of inlet dredge spoil onto 
the beach. · 

U.S. Environmental Protection Agency: "It was noted that the inlet shoal will increase 
the flow of tidal water into the Loxahatchee River/Inlet complex by approximately 1.5 % . 
This relatively minor change in attendant salinity was not anticipated to have a significant 
impact on the estuarine biota. However, it would be useful if the final document 
contained some references on the effect of salinity changes on estuarine organisms, 
especially the seagrass species which are prevalent in the vicinity of Dubois Park. " 

Response: The estimated 1.5 % increase of tidal water into the Loxahatchee River/Inlet 
complex would likely have little effect on the seagrasses of the Dubois Park area. 
Seagrasses require clean, clear water and may perhaps benefit from the influx of 
additional seawater from offshore. As the area is quite thoroughly flushed with each tidal 
cycle, the addition of 1.5% more volume of high salinity water mixing with already high 
salinity water is expected to have little effect on average salinity. The grasses present can 
tolerate salinity levels both higher and lower than what is presently experienced in Dubois 
Park. 
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The estimate of 1.5% additional flow of tidal water was determined by CPE (1989). 
It seems reasonable that the increased capability to transport water across the ebb-tidal 
shoal in a westerly direction on a flood tide would also affect the easterly flow of water 
out of the inlet on an ebb tide. With the volume of water that passes through the inlet 
with each tidal cycle, areas close to the inlet would experience only very slight change 
in velocity (rather than salinity). The additional volume transported (due to increased 
velocity over the same amount of time) would not only introduce a greater volume of 
higher salinity water somewhat further into the interior, but also draw a somewhat greater 
volume of water out of the interior. The estuarine biota adjacent to the inlet (e.g., the 
vicinity of Dubois Park) should not be affected by the slight increase in velocity. Other 
organisms occupying ecotonal areas (at extreme limits of tidal excursions), would 
experience some slight changes in salinity. The effect might be to minutely expand this 
ecotonal region of mixing waters, in an area where organisms are adapted to these 
flucteating conditions. Minimal (perhaps immeasurable) impact would be expected. 

U.S. Environmental Protection Agency: "It was noted that there is a time average of 
2.11 acres of exposed hardbottom within the project area." ... "Hence, we disagree with 
the notion that only the timed average subset of this habitat should be considered in the 
mitigation planning. " 

Response: It is uncertain what statement the EPA is disagreeing with, as ERM does not 
intend to use only the 2.11 time-averaged acreage for calculating the level of mitigation 
required. Page 18 of the draft SEIS states that this number was to be used as a "planning 
estimate" indicative of the deg:ree of expected permanent impact on nearshore hardbottom 
due to the project. 

Page 19 of the draft SEIS also states that an evaluation of the nearshore hardbottom 
habitat will be made immediately pre-project construction and at 1-year post-project (to 
allow for equilibration). The difference in these assessments will be used to determine 
the level of project impact (possibly subtracting out effects of Jupiter Inlet and ICW 
dredging disposal), and therefore the appropriate level of mitigation necessary. 

U.S. Environmental Protection Agency: "We suggest that the total loss differential 
could better be addressed by adding out-of-kind mitigation to the reef system discussed 
in Sections 3 .17-3 .21." For example, non-point runoff could be redirected to lessen the 
adverse impacts of this runoff on the tidal complex/seagrass south of Jupiter Inlet. "In 
our opinion, lessening the adverse consequences of this runoff on this sensitive/important 
environment would be more beneficial than just providing some additional increment of 
artificial hardbottom habitat in the adjacent nearshore ocean zone." 

Response: As always, the top priority for any mitigative effort is to replace "like for 
like" or to implement "in kind" mitigation. This is especially true for loss of nearshore 
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hardbottom habitat as this type of bottom substrate is uncommon (at best) in Florida, and 
is therefore a limiting resource. Any loss should be mitigated for in total. Although the 
EPA suggestion of addressing water quality of non-point runoff sources in the area is 
desirable, this is "out-of-kind" mitigation and should be considered only secondary to "in 
kind" efforts (as stated in paragraph 3 .17). 

The local sponsor intends to thoroughly and completely mitigate for nearshore habitat 
losses with replacement of similar habitat. With subsequent renourishment efforts 
required every 6-7 years, a thorough initial mitigative effort after the first nourishment 
will provide the alternative habitat for subsequently displaced fauna, supplementing the 
very substrate the EPA states (pg. 2, para. 3) will be "unavailable to meet the needs of 
the mobile biota". With about 55 %of the Palm Beach County survey transects conducted 
by Vare (1991) exhibiting nearshore hardbottom, the local sponsor recognizes the value 
of this resource and assumes the responsibility for protection, restoration, and impact 
mitigation for this critical habitat. 

The additional mitigative substrate provided would in tum provide "up front" 
mitigation for subsequent nourishment projects in this area. Furthermore, it has not been 
determined that the upland runoff of this area requires any enhancement; this is 
supported by the existence of six species of seagrasses present in the receiving body of 
water within the Dubois Park area. 

Note that the EPA mention of out-of-kind mitigation was simply a "suggestion" (pg. 
2, para. 4); the local sponsor feels strongly that the mitigative focus should be on 
restoration of that habitat which is directly impacted: the nearshore hardbottom habitat. 
With approximately 21.8 miles of "critically eroded" shoreline in Palm Beach County's 
45.3 miles of coastline, the cumulative effect of multiple beach nourishment projects on 
nearshore hardbottom habitat would be significant without appropriate "in-kind" 
mitigation for each of those impacts. EPA mentions (pg. 3) their concern for "long-term 
consequences" of this and similar projects; maintaining a focus on "in-kind" mitigation 
for nearshore habitat impact/loss is one way to address those concerns. 

7.17 Fla. Dept. Natural Resources: ... "agency staff have worked with the Corps of 
Engineers, Jacksonville District, and Palm Beach County on the quantities of material to be 
excavated from the Jupiter Inlet ebb shoal or other borrow areas. These discussions have led 
to revisions to the federal project that make it consistent with that permitted by the Department 
under section 161.041, Florida Statutes." 

Response: Acknowledged. The borrow area configuration has been altered slightly due 
to determinations of "active" vs "passive" portions of the ebb-tidal shoal east of Jupiter 
Inlet. This change has been incorporated into the final SEIS as the revised figures 3, 4, 
and 5 (pages 14, 22, and 25, respectively); figure 2 remains unchanged, reflecting the 
originally proposed dredging options, as it was intended to do. The recent change in 
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configuration increased the surface of the borrow area from 25.55 to 27.47 acres, a 
difference· of 1.92 acres. These changes required re-analysis of the borrow area sand, 
resulting in the new weighted composite mean grain size and percent silt/clay values of 
0.38 mm and 0.82%, respectively. 

7.18 Fla. State Clearinghouse: "Pursuant to Presidential Executive Order 12372, the project 
will be in accord with State plans, programs, procedures and objectives when consideration is 
given to and action taken on the enclosed comments and requirements of our reviewing 
agencies." "Based on comments from our reviewing agencies, the State agrees that the 
proposed project is consistent with the Florida Coastal Management Program." 

Response: Acknowledged. · 

7.19 U.S. Army Corps of Engineers: "Paragraph 5.32, page 52, references a biological 
opinion (BO) from 1990. A more recent BO was issued on April 2, 1991. The most recent 
BO, including its terms and conditions, should be cited in the final SEIS." 

Response: This paragraph incorrectly referenced USFWS, 1990 which was also mis
dated in the References Cited, pg. 67. Both have been changed to the correct date of 
1991. Also, a reference which was cited within the text, but which had been omitted 
from the References Cited was added: USFWS Coordination Act Report (USFWS, 
1990). 

U.S. Army Corps of Engineers: "The SEIS does not include an assessment of the 
potential for the existence of hazardous and toxic waste in the area of the proposed project. 
An assessment must be completed and documented in the report." 

Response: Although an actual chemical "analysis" has not been conducted on the borrow 
site material, an "assessment" has been made and referenced (see pg. 24 of the Draft 
SEIS) and meets the exclusion criteria of 40 CPR 230.60 and has been "reasonably 
determined to be free of contaminants" (as stated in Appendix A to the Draft SEIS, 
pg. A4, paragraph 2(d) of the Section 404 Evaluation Report). 
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Section 404 Evaluation Report 
Supplement to Final Environmental Impact Statement 
Palm Beach County, Florida, Shore Protection Project 

1. Project Description. 

a. Location. The proposed work is located south of the Jupiter Inlet along a 1.1 mile 
reach of the W estem Atlantic shoreline in the northerly end of Palm Beach County, 
Florida. 

b. General Description. The proposed plan calls for nourishment of 1.1 miles of 
shoreline with approximately 513,000 cubic yards of beach compatible sand and periodic 
renourishment at 7-year intervals. The plan also calls for determination of impacts on 
nearshore hardbottom with a commensurate kvel of mitigation to be determined post
project. 

c. Authority and Pumose. The project was authorized by the House of Representatives 
on October 23, 1962 (P.L. 87-874) and is described in House Document 164/87/1. The 
purpose of the project is to decrease erosion and shoreline recession rates, to provide 
sand to the littoral system to feed beaches to the south, and to protect upland public 
property. 

d. General description of Dredged and Fill Material. 

(1) General characteristics of material. The borrow area sands have a mean grain 
size of 0.38 mm with an average silt/clay content of 0.82%. Since these sands are 
actually beach sands previously carried and deposited offshore during longshore 
transport ( due to effects of the Jupiter Inlet), the sand is of high quality and beach 
compatible. 

(2) Quantity of material. About 513,000 cubic yards will be placed on the beach 
for this initial project. Maintenance projects of the same volume are expected to 
be necessary every 7 years. 

(3) Source of material. The borrow site for the fill material is the easterly side of 
the ebb tidal shoal located about 2000 ft offshore and south of Jupiter Inlet. The 
borrow area configuration is about 2300 ft long and from approximately 370 to 875 
ft wide, encompassing a surface area of approximately 27.47 acres. 

e. Description of the Proposed Discharge Site. 
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(1) Size and Location. The proposed fill site is the Western Atlantic beach toward 
the northerly end of Palm Beach County, beginning at FDNR monument R-13 (400 
ft south of Jupiter Inlet) and ending at FDNR monument R-19 for a total of 1.1 
miles (5,808 ft). 

(2) Type of Site. The discharge site is an oceanic, high-energy beach. 

(3) Type of Habitat. The habitat of the fill site involves supratidal dry beach, 
intertidal swash zone, and subtidal sandy areas with rock outcrops. 

(4) Timing and Duration of Discharge. The timing of the project will avoid peak 
sea turtle nesting season by limiting the project to occur during the 
fall/winter/spring, from October 16 to May 14. The duration of discharge is 
expected to be about 1 month (but may extend up to 3 months if foul weather is 
experienced) for the initial discharge and a similar time frame for subsequent 
maintenance projects at 7 year intervals. 

f. Description of Disposal Method. The fill sand will be pumped onto the beach by 
hydraulic dredge and shaped (and tilled, if necessary) by conventional earth-moving 
equipment. 

2. Factual Determinations. 

a. Physical Substrate Determinations. 

(1) Substrate Elevation and Size. The existing dry beach ( +4 to +8 ft NGVD) 
consists of unconsolidated sands of 0.39 mm mean grain size with an average 
silt/clay fraction of 0.45 % . The subtidal zone consists of a sandy bottom with 
hardbottom rock outcrops with an average relief of 1.5 feet. 

(2) Sediment Type. The beach fill sediment at the discharge site consists of a mix 
of quartz sand with calcium carbonate shell fragments. 

(3) Dredged/Fill Material Movement. The project is designed as a "feeder beach" 
and as such material is expected to feed and stabilize the beaches to the south, from 
the project area (R-13 to R-19) and southward to R-26. Fill material may likely 
travel southward of this point, but shoreline stabilization is not expected to occur. 
A significant reduction in shoreline recession is expected to occur southward to R-
31. 
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(4) Physical Effects on Benthos. The infauna! invertebrate benthos of the fill 
shoreline will be buried and those of the borrow site will be excavated. Effects are 
expected to be short term on the beach and on the order of a year to a few years at 
the borrow site. Attached epifauna of the hardbottom rock outcrops will be 
impacted by both burial and short-term turbidity. The extent of these impacts is 
unknown. 

(5) Other Effects. Elevated turbidity levels in the nearshore swash zone will be 
a temporary condition. 

b. Water Circulation, Fluctuation, and Salinity Determinations. 

(1) Water Column Effects. A temporary increase in turbidity at the fill site is 
expected. As the beach fill quality is an excellent ma~ch with the existing beach, 
there should be no long-term changes in turbidity. There will be no effect on 
salinity, water chemistry, clarity, color, odor, taste, dissolved gas levels, nutrients, 
or eutrophication. 

(2) Current Patterns and Circulation. There will be no significant effects on 
hydrodynamics of the shoreline. Wave refraction studies at the ebb tidal shoal have 
determined that no significant changes in the wave climate will occur as a result of 
the project. 

(3) Normal Water-Level Fluctuations and Salinity Gradients. There will be no 
effect on water level fluctuations or salinity. 

c. Suspended Particulate/Turbidity Determinations. 

(1) Expected Changes in Suspended Particulate and Turbidity Levels in the 
Vicinity of the Discharge Site. The sand to be discharged onto the beach is very 
similar to that of the present beach (0.38 mm/0.82% fines and 0.39 mm/0.45% 
fines, respectively). No significant long-term changes in suspended particulate or 
turbidity levels are expected. 

(2) Effects on Chemical and Physical Properties of the Water Column. 

(a) Light Penetration. Light penetration in the surf zone of the fill area will 
be temporarily reduced during project construction. 

(b) Dissolved Oxygen. Due to anticipated extremely low levels of organic 
materials in the borrow/fill material, if a decrease in dissolved oxygen levels 
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occurs, it is expected to be slight, temporary, and predominantly at the borrow 
site as anoxic layers of sediment are exposed by dredging. No long-term 
effects will occur. 

(c) Toxic Metals and Organics. Due to the clean nature and origin of the 
borrow/fill material, toxic materials will not be introduced into the water 
column, and organic content is expected to be very low. 

(d) Pathogens. No pathogenic material is expected to be involved with the 
project. 

(e) Aesthetics. The increase in surf zone turbidity and the presence of 
machinery during construction will be displeasing, but temporary. 

(3) Effects on Biota. 

(a) Primary Productivity and Photosynthesis. No significant or long-lasting 
effects are expected. 

(b) Suspension/Filter Feeders. Species involved in suspension or filter 
feeding may experience short-term effects. Depending on the species, the level 
of elevated turbidity, duration of project construction, and the increased level 
of material in the water column may be disruptive (cnidarians) or beneficial 
( sabellariid polychaetes). 

(c) Sight Feeders. No significant impacts are expected since sight feeders are 
generally mobile and can forage outside the temporary zone of increased 
turbidity. 

d. Contaminant Determinations. Material to be discharged has been evaluated with 
respect to type of sands present, their source and their similarity to sands of the fill 
site, the distance from possible contaminant sources, onsite bioinventories, and the 
constancy of free-flowing clean water over the site. The fill material therefore 
meets the exclusion criteria of 40 CPR 230. 60 and has been reasonably determined 
to be free of contaminants as the potential for presence of any contaminants is 
extremely low. 

e. Aquatic Ecosystem and Organisms Determinations. Examination of the fill material 
indicates that it meets the exclusion criteria and no chemical-biological interactive 
testing is required. 
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(1) Endangered and Threatened Species. The Fish & Wildlife Service (1990: 19) 
determined, in accordance with Section 7 of the Endangered Species Act as 
amended, that implementation of the proposed project would not adversely affect 
sea turtles, the endangered and threatened animals most likely to frequent the 
project area. In the countywide GDM (USACE, 1987), the National Marine 
Fisheries Service concurred (letter of 11/8/82) with the USACE determination 
(letter of 10/28/82 & biological opinion) that endangered/threatened species under 
their purview would not be affected. 

f. Proposed Disposal Site Determinations. 

(1) Mixing Zone Determinations. Although silt/clay content is low 0.82%) for the 
borrow material, a mixing zone variance was requested by Palm Beach County 
and granted by FDER. The variance al10ws a mixing zone of up to 500 rr~eters 
from the point of discharge. 

(2) Determination of Compliance with Ap_plicable Water Quality Standards. The 
discharge will not violate State water quality standards for Class III waters, nor 
for Class I waters inside Jupiter Inlet. 

(3) Potential Effects on Human Use Characteristics. 

(a) Municipal and Private Water Supplies. No sources for municipal or 
private water supplies are located in the project area, nor will any sources 
outside the project area be affected by the project. 

(b) Recreational and Commercial Fisheries. The increased turbidities 
associated with the surf zone at the fill site will be localized and short 
term and will not significantly affect recreational or commercial fishing. 
Periodically, commercial fishermen net bait fish at the mouth of the 
Jupiter Inlet; no impact to this activity is anticipated. 

(c) Water Related Recreation. The placement of fill will generate a 
temporary inconvenience for those using the beach for recreational 
purposes. No long-term negative effects on beach quality are expected. 
The project will have the positive effect of creating additional recreation 
beach and covering the remains ( concrete pilings and some rock) of a set 
of 3 existing groins toward the southerly end of the project. 

(d) Aesthetics. A temporary decrease in aesthetics will occur in the form of 
presence of heavy equipment, pipes, and protective barriers for public 
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safety during project construction. Aesthetics will be improved post
project with the presence of a wider beach. 

(e) Parks. National and Historical Monuments. National Seashores. 
Wilderness Areas. Research Sites. and Similar Preserves. No such 
designated sites are in the project vicinity. 

(f) Determination of Cumulative Effects on the Aguatic Ecosystem. The 
proposed discharge of sand will have no cumulative negative impacts that 
result in degradation of the natural, cultural, or recreational resources of 
the project area. Although some nearshore hardbottom may be buried or 
otherwise impacted by the placement and equilibration of fill sands, that 
impact will be assessed and mitigated (as necessary). As the erosion 
continues and the fill sands feed the beaches to the south, as designed, the 
project impacts to nearshore hardbottom will diminish while the mitigation 
continues to exist, perhaps resulting in a net gain of nearshore hardbottom 
over time. The project will have no cumulative impacts that result in 
major impairment of water resources and will not interfere with the 
productivity and water quality of the existing aquatic ecosystem. 

(f) Determination of Secondary Effects on the Aguatic Ecosystem. No 
secondary effects are anticipated. 

3. Findings of Compliance or Noncompliance with the Restrictions on Discharge. 

a. No significant adaptations of the guidelines were made relative to this evaluation. 

b. No practicable alternative exists which meets the study objectives that does not 
involve discharge of fill into waters of the United States. 

c. The discharge of fill materials will not cause or contribute to, after consideration 
of disposal site dilution and dispersion, violations of any applicable State water 
quality standards for Class III waters. The discharge operation will not violate the 
Toxic Effluent Standards of Section 307 of the Clean Water Act. 

d. The placement of fill materials will not jeopardize the continued existence of any 
species listed as threatened or endangered or result in the likelihood of destruction 
or adverse modification of any critical habitat as specified by the Endangered 
Species Act of 1973, as amended. 
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e. The placement of fill materials will not result in significant adverse effects on 
human health and welfare, including municipal and private water supplies, 
recreational and commercial fishing, plankton, fish, shellfish, wildlife, and special 
aquatic sites. Significant adverse effects on aquatic ecosystem diversity, 
productivity and stability, and recreational, aesthetic, and economic values will not 
occur. 

f. On the basis of the guidelines, the proposed disposal sites for the discharge of fill 
materials is specified as complying with the requirements of the Clean Water Act. 
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Appendix B 

Coastal Zone Consistency 
Palm Beach County, Florida, Shore Protection Project 

Jupiter/Carlin Segment 
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Florida Coastal Zone Management Program 
Federal Consistency Evaluation Procedures 

The project is consistent with Florida Coastal Zone Management Program as demonstrated by 
the following responses. 

1. Chapter 161. Beach and Shore Preservation. 

The intent of the coastal construction permit program established by this chapter is to 
regulate construction projects located seaward of the line of mean high water and which might 
have an effect on natural shoreline processes. 

Response: The purpose of the project is beach erosion control. An application for permit 
from the Florida Department of Natural Resources (FDNR) has been submitted 
(#DBS900258PB) and has been approved by the Division of Beaches and Shores. 

2. Chapters 186 and 187, State and Regional Planning. 

These chapters establish the State Comprehensive Plan which sets goals that articulate 
a strategic vision of the State's future. Its purpose is to define, in a broad sense, goals and 
policies that provide decision-makers with directions for the future and provide long-range 
guidance for orderly social, economic, and physical growth. 

,-

Response: The proposed project is consistent with long-range goals of the State, region and 
County to maintain beaches for the purpose of recreation, sea turtle nesting, and protection of 
upland structures. 

3. Chapter 252, Disaster Preparation, Response and Mitigation. 

This chapter creates a State emergency management agency with the authority to provide 
for the common defense, to protect the public peace, health and safety, and to preserve the 
lives and property of the people of Florida. 

Response: The proposed beach nourishment is an erosion protection, storm damage reduction 
project. Therefore, this project would be consistent with the efforts of the Division of 
Emergency Management. 
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4. Chapter 253. State Lands. 

This chapter governs the management of submerged State lands and resources within 
State lands. This includes archeological and historical resources, water resources, fish and 
wildlife resources, beaches and dunes, submerged grass beds and other benthic communities, 
swamps, marshes and other wetlands, mineral resources, unique natural features, submerged 
lands, spoil islands, and artificial reefs. 

Response: The proposed beach nourishment would create increased recreational beach and 
turtle nesting habitat. There would be an impact on the nearshore hardbottom adjacent to the 
beach. However, the temporary cyclic covering and uncovering would be offset by an 
appropriate level of mitigation to be determined by comparison of the resources affected 
immediately pre- and post-project construction. The proposal would comply with the intent 
of this chapter. 

5. Chapters 253. 259. 260. and 375. Land Acguisition. 

These chapters authorize the State to acquire land to protect environmentally sensitive 
areas. 

Response: Since the affected property is already in public ownership, this chapter would not 
apply. 

6. Chapter 258. State Parks and Aguatic Preserves. 

This chapter authorizes the State to manage State parks and preserves. Consistency with 
this statute would include consideration of projects that would directly or indirectly adversely 
impact park property, natural resources, park programs, management or operations. 

Response: The proposed project is not expected to impact the Indian River Lagoon and 
Loxahatchee River/Lake Worth Creek Aquatic Preserves located west of the project limit and 
would, therefore, be consistent with this chapter. 

7. Chapter 267. Historic Preservation. 

This chapter establishes the procedure for implementing the Florida Historic Resources 
Act responsibilities. 

Response: Magnetometer surveys of the borrow areas have been conducted and coordinated 
with the State Historic Preservation Officer. Procedures will be implemented to avoid impacts 
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on unknown archeological resources within the borrow areas. Therefore, the project will be 
consistent with the goals of this chapter. 

8. Chapter 288, Economic Development and Tourism. 

This chapter directs the State to provide guidance and promotion of beneficial 
development through encouraging economic diversification and promoting tourism. 

Response: The proposed beach nourishment would provide more space for recreational beach 
and the protection of recreational facilities along the beach which would increase tourism for 
this area. If mitigation is necessary, artificial reef structures would provide high quality habitat 
for aquatic life which is a valuable component of the recreational sport ·fishing and diving 
which occurs along this segment of beach. Therefore, the project would be consistent with the 
goals of this chapter. 

9. Chapters 334 and 339, Public Transportation. 

These chapters authorize the planning and development of a safe, balanced, and efficient 
transportation system. 

Response: No public transportation systems would be impacted by this project. 

10. Chapter 370, Saltwater Living Resources. 

This chapter directs the State to preserve, manage and protect the marine, crustacean, 
shell and anadromous fishery resources in State waters; to protect and enhance the marine and 
estuarine environment; to regulate fisherman and vessels of the State engaged in the taking of 
such resources within or without State waters; to issue licenses for the taking and processing 
products of fisheries; to secure and maintain statistical records of the catch of each such 
species; and to conduct scientific and economic studies and research. 

Response: The proposed beach nourishment will impact a time averaged amount of 2.11 acres 
of nearshore hardbottom. During the projected 7-year cycle of covering and uncovering that 
will occur due to this project, there will be an impact to this resource and the aquatic habitat 
that it provides. In order to mitigate this impact, an appropriate level of mitigation will be 
constructed that will provide cover for fish and other invertebrates impacted. The nourishment 
itself may create a larger area for turtle nesting along this segment of beach. Based on the 
overall impacts of the project, the project appears to be consistent with the goals of this 
chapter. 
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11. Chapter 372, Living Land and Freshwater Resources. 

This chapter establishes the Gatne and Freshwater Fish Commission and directs it to 
manage freshwater aquatic life and wild animal life and their habitat to perpetuate a diversity 
of species with densities and distributions which provide sustained ecological, recreational, 
scientific, educational, aesthetic, and economic benefits. 

Response: The proposed beach nourishment has been coordinated with the U.S. Fish and 
Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) for compliance 
with Section 7 of the Endangered Species Act. Three species of turtles listed by the USFWS 
(two species endangered, one threatened) use this segment of beach for nesting. The proposed 
beach nourishment may increase the atnount of habitat available for nesting. The impacts to 
nesting will be minimized to the extent possible by selection of the best available borrow 
material, construction outside peak nesting season, and by the implementation of a nest 
relocation program at the beginning and end of the nesting season. If necessary, the 
construction of an artificial reef will mitigate the impacts to nearshore hardbottom attributable 
to the present project. The project would comply with the goals of this chapter. 

12. Chapter 373, Water Resources. 

This chapter provides the authority to regulate the withdrawal, diversion, storage, and 
consumption of water. 

Response: This project does not involve water resources as described by this chapter. The 
project is designed to restore and protect an eroding public beach, by utilizing hydraulic 
transfer (using seawater) of sediments from an offshore oceanic site onto the beach. 

13. Chapter 376, Pollutant Spill Prevention and Control. 

This chapter regulates the transfer, storage, and transportation of pollutants and the 
cleanup of pollutant discharges. 

Response: This project does not involve the transportation or discharging of pollutants. 

14. Chapter 377, Oil and Gas Exploration and Production. 

This chapter authorizes the regulation of all phases of exploration, drilling, and 
production of oil, gas, and other petroleum products. 

Response: This project does not involve the exploration, drilling or production of gas, oil or 
petroleum product and, therefore, does not apply. 
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15. Chapter 380. Environmental Land and Water Management. 

This chapter establishes criteria and procedures to assure that local land development 
decisions consider the regional impact nature of proposed large-scale development. 

Response: This project is not a Development of Regional Impact and is not within an Area 
of Critical State Concern. Therefore, the project would be consistent with the goals of this 
chapter. 

16. Chapter 388. Arthropod Control. 

This chapter provides for a comprehensive approach for abatement or suppression of 
mosquitoes and other pest arthropods within the State. 

Response: The project would not further the propagation of mosquitos or other pest 
arthropods. 

17. Chapter 403. Environmental Control. 

This chapter authorizes the regulation of pollution of the air and waters of the State by 
the FDER. 

Response: A FDER permit (#501753799) has been issued for this project. 

18. Chapter 582. Soil and Water Conservation. 

This chapter establishes policy for the conservation of the State soil and water through 
the Department of Agriculture. Land use policies will be evaluated in terms of their tendency 
to cause or contribute to soil erosion or to conserve, develop, and utilize soil and water 
resources both onsite or in adjoining properties affected by the project. Particular attention 
will be given to projects on or near agricultural lands. 

Response: The proposed project is designed to restore and protect eroding public and private 
beach. 
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Appendix C 

Pertinent Correspondence 



RESOLUTI0:-1 ::a. R-77- 414 
i 
I 

I 
I 

i 
RESOLUTION OF THE BOARD OF comiTY CO~SSIO~"!RS 
OF PAUi BE,\CH COUNTY AUTHORIZU:C THE FUNOIXC 0: 
THE INITIAL PIIASE OF A BEACH EP.OSION CO~"TROL 
PROJECT IN THE TEQUESTA-JUPITER COASTAL M.:E..A 

I t-raEREAS, the Board of County Comml.ssioners of Pal~ Beach County, asI 
I expressed in Resolution R-76-139, ls COllll!littecl to a 10 Year Prograa of 

I Coast•l Restoration and Preservation for Palm Beach County, andI 

I ~'HEREAS, the Jupiter-Tequesta coastal region is recognized as a 

critically erodi~~eg:aent of the Pala Beach County beachllne, zucl
I 

I!., YHEREAS, the citizens of the Jupiter-Tequesta area have expressed 

Ii 
: grave concem over possible property damage should th• erosion be allowed 

I to continua, and
i 

VHEREAS, in the opinion of the Couuty Engineer and that of the

I County's consulting Engineers, as expressed iu the docui:ieat entitled 
I 

i "Concept Development ltepori:11 concerning the 10 Year Beach Restoration 
I 
II _and Preservation Prograas, the 3upiter-Tequesta are.a is in need of 

high priority attention, aud 

'llHEREAS, these opinions are substantiated by those of the U.S.i;
•· 
,.Ii Army Corps of Engineers ancl the Florida Departaent of. 1;atur:al Resources, 
1: . .
Ii.. 

lraER!:AS. because it is in the best interests of the State of Florida.· 

the Department of Natural Resources will reimburse.the County for ex

penses incurred in conducting Offshore Sand Search Surveys, and 

YHEREAS, the Board of County Commissioners of Palm Beach County 
1 

in its regular meeting of April 19, 1977 has seen fit to direct the
Ii 
Ii Co~nty Engineer to undertake, as initial steps, preliminary engineering 

' ' and a Offshore Sand Search Survey in the aforesaid Jupiter-Tequesta 

area, and 

t:HEREAS, such Preli~inary Engineering and Offshore Sand Search 

Survey is to be c~nclucted by the Engineeri~fim of Arthur Strock and 

,. Associates, and . 
: 

~1tER'£/•S, such work performed during the rcmainaer of the current 

fiscal year will not exceed the sum of $50,000, and, 

YHEREAS, such additlonal fund~ es will be needed to continue the. 

vork ln FY 77-78 m~y be c~pected not to exceed $96,900 and that such 

a,Jclillonal funclins; wlll be t'hr tmbJectof annthcr rcso~utlon ln FY 77•78, 

Al -
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NOW, THEREFORE, BE IT RESOLVED BY TUE BOARD OF COUNTY COMMISSIQNERS 

OF PALM BEACH COUNTY TIIAT: 

SECTtON 1. The County Engineer may authorize preparation of 

necessary schematic plans, erosion control plans, and a general design 

memorandum relative to the Boynton Inlet Coastal area at a cost for 

the effort during.the remainder of fiscal year 76-77 not to exceed 

$73,000. 

The foregoing resolution was offered by Commissioner Medlen 

who 1110ved its Adoption. The ll\Otion was seconded by Conmlssioner Evatt 

____ and upon being put to a vote, the vote was as follows: 

LAKE LYTAL Aye 
PEGGY EVATT Aye 
DENNIS KOEHLER Aye 
WlLLlA.'f MEDLEN Aye 
VILLL\M BAILEY Aye 

The Chairman, thereupon, declared the Resolution passed and adopted 
..• ·!. thh twenty-sixth day· of · April , 1977. 

PALM BEACH COUNTY, FLORIDA BY ITS 
BOARD OF commr COM~iISSim:ERSAPPROVED AS TO FORM AND 

GAL SUFFIC_lj:NCY 
JOHN B. DUM!a.E, CLERK 

>!J;'M:)' ~~ l 
COUNTY ATTORNE'Y: 
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DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT. CORPS OF ENGINEERS 

P. 0. BOX 4970 

JACKSONVILLE. FLORIDA 32232 

SAJPD-ES 28 October 1982 

Mr. Jack T. Brawner 
Regional Director 
National :"\:rine Fisheries Service 
Southeast ~egion 
9450 Koger·-soulevard, Duval Bldg. 
St. Petersburg, Florida 33702 

Dear Mr. Brawner: 

Inclosed is the Corps of Engineers Biological Assessment of the Palm Beach 
County Beach Erosion Control Study and its projected effects on endangered 
and threatened species listed in your letter of 20 October 1982. 

The Corps of Enginee.rs has detennined that the prcpos-ed plan will have no 
effect on those species listed by your agency. 

This completes coordination under the Endangered Species Act, unless new 
infonnation should indicate the proposed action may affect listed species or 
their habitats, or the proposed action is subitantively modified, or a new 
species is listed or proposed for listing which may be affected by the 
action, or you request consultation. 

Sincerely, 

l Incl A. J. SALEM 
As stated Acting Chief 

Planning Division 

https://Enginee.rs


UNITED STATES Dl::PARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Southeast Region 
9450 Koger Boulevard 
St. Petersburg, FL 33702 

October 20, 1982 

Mr. A.J. Salem 
Acting Chief, Planning Division 
Jacksonville District, Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232 

Dear Mr. Salem: 

This responds to your October 18, 1982, letter regarding 
your study on beach erosion control proposals for the entire Palm 
Beach County, Florida, shoreline. You requested a list of endangered/ 
threatened species under our purview that may be found in the project 
area. This request is made pursuant to provisions of Section 7 of the 
Endangered Species Act of 1973 (ESA). 

The attached list provides the threatened and endangered species 
under National Marine Fisheries Service Jurisdiction that may be 
present in the project area. Upon receipt of this list the Corps 
of Engineers must insure that its actions are not likely to jeopardize 
the continued existence of the listed species. 

For a major Federal action, the agency must conduct a biological 
assessment to identify any endangered or threatened species which 
are likely to be affected by such action. The biological assessment 
shall be completed within 180 days after receipt of the species list, 
unless it is mutually agreed to extend this period. 

The components of a biological assessment are as follows: 

(1) conduct a scientifically sound on-site inspection of the area 
affected by the action, which must, unless otherwise directed by the 
Service, include a detailed survey of the area to determine if listed 
or proposed species are present or occur seasonally and whether suitable, 
habitat exists within the area for either expanding the existing 
population or potential reintroduction of populations; 

(2) interview recognized experts on the species ,at issue, including 
those within the Fish and Wildlife Service, the NMFS, State conservation 
agencies, universities and others who may have data not yet found in 
scientific literature; 



(3) review literature and other scientific data to determine the 
species distribution, habitat needs, and other biological requirements; 

(4) review and analyze the effects of the action on the species, in 
terms of individuals and population, including consideration of the 
cumulatjve effects of the action on the species and habitat; 

(5) analyze alternative actions that may provide conservation measures; 

(6) conduct any studies necessary to fulfill the requirements of (1) 
through (5) above; 

(7) review any other information. 

At the conclusion of the biological assessment, the Federal 
agency should prepare a report documenting the results. 

If the biological assessment reveals that the proposed project 
is likely to affect listed species, the formal consultation process 
shall be initiated by writing to the Regional Director, National Marine 
Fisheries Service, 9450 Koger Boulevard, Duval Building, St. Petersburg, 
Florida 33702. If no effect is evident, there is no need for formal 
consultation. We would, however, appreciate the opportunity to review 
your biological assessment. 

If you have any questions, please contact Andreas Mager, Jr., 
Fishery Biologist, Southeast Regional Office, FTS 826-3366. 

Sincerely yours, ~ 

.o,.L,~ /ltf;e'A-l)j;L 
Charles A. Oravetz 
Chief, Marine Mammals and 

Endangered Species Branch 

Enclosure 

cc: FWS, Vero Bch. FL. 



Endangered & Threatened Species and Critical 
NMFS Jurisdiction 

FLORIDA: Atlantic Coast 

Listed Species Scientific Name 

Finback Whale Balaenoptera,phvsalus 

Humpback Whale Megaptera novaeangliae 

Right Whale Eubaleana glacialis 

Sei Whale Balaenoptera borealis 

Phvseter catodon 

Green Sea Turtle Chelonia mvdas 

Hawksbill Sea Turtle Eretmochelys imbricata 

Kemp's (Atlantic) 
Ridley Sea Turtle Leoidochelys kemoi 

Leatherback Sea 
Turtle Dermochelys coriacea 

Loggerhead Sea 
Turtle Caretta caretta 

SPECIES PROPOSED FOR LISTING 
None 

LISTED CRITIC.~L HABITAT 
None 

PROPOSED CRITICAL HABITAT 
!~one 

Habitats 

Status 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Th 

Under 

Date Lis·.. 

12/2/70 

12/2/70 

12/2/70 

12/2/7C 

12/2/7C 

7/28/7. 

6/2/7C 

12/2/iC 

6/2/70 

7/28/";" 



UNITED STATES ...PARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

Southeast Region 
9450 Koger Boulevard 
St. Petersburg, FL 33702 

November 8, 1982 

Mr. A.J. Salem 
Acting Chief, Planning Division 
Jacksonville District, Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232 

Dear Mr. Salem: 

This responds to your October 28, 1982, letter regarding the Palm 
Beach County Beach Erosion Control Study. You transmitted a biological 
assessment (BA) pursuant to Section 7 of the Endangered Species Act of 
1973 (ESA). 

We have reviewed the BA and concur with your determination that 
endangered/threatened species under our purview would not be affected by 
the subject action. 

This concludes consultation responsibilities under Section 7 of the 
ESA. However, consultation should be reinitiated if new information reveals 
impacts of the identified activity that may affect listed species or their 
critical habitat, a new species is listed, the identified activity is sub
sequently modified or critical habitat determined that may be affected by 
the proposed activity. 

Sincerely yours, 

C)/4,4..- ,~P?-/#
Charles A. Oravetz 7-
Chief, Marine Mammals and 

Endangered Species Branch 

cc: 
FWS, -,Jacksonville, FL 
FWS, Vero Beach, FL 



SAJPO-C 15 No\'efflber 19a2 

Mr. John C. Sansbury·
County Administrator 
Pnl::i Beach County
Box 2429 
West Palm Bea.ch, Florida 33402 

Dear Mr. Sansbury: 

We are currently conducting studies to update the federal beach erosion 
control pr:>jects for Palr:1 Baacn ·county. The project for t.~e Atlantic shore
line of Palm Deach County froa Lake Worth Inlet to South Lake Worth Inlet 
was autool'1zed 3 July 1958 (PL 85-500) and 1s described in House uocinent 
342/85/2. The project provides for co:tstructfon of a protective beach end 
periodic nour1shlcent of the shores of PalP.'1 Beach Island and t.'le construction 
of a sand transfer plant at uke t-:orth Inlet. 

The pl'"Oject for the Atlantic shore11ne of Pal~ Beach County froi= the Martin 
Co\D'\ty line to Lake i!orth Inlet and fror.i South La!te Worth Inlet to the Bro..tard 
County line was authorized 23 Cctober 1962 (PL 87-374), and is described 
fn House Document 164/87/1. The project t,rov1des for the construction of 
a protective beach for severa1 specific areas of shoreline and periodic
nourishu:nt as needed throughout the entire pn,jcc:t area. 

By resolution dated 11 July 1960 the Palm Beach Board of County Coomrlss1oners 
ass~ respons1b111tics required by Cofl91'"e~S as a pre-requisite to Fed~ral 
participation in ttle cost of t.--.e sand transfer- plant at Lake Worth Inlet. 
This allowed the county to be reimbursed the Federal share of the cost of 
plant construction and Federal participation in the cost of plant op:!rat1on 
and s:saintenance. The author1:at1on for Federal participation 1n O&H cost 
•.xpired 1n 19&S. The 1960 county resolution did not include sponsorship 
of the beach restorat10i, feature of the project for Palfl Seach Island. 

Dy agreement approved by the Pale Beach CoU!lty Board of Ccn:rtssioners oa 
23 January 1972 (contract no. 0ACW17-73-A-OJ7) the county assl.liled spons:>rship 
of the Feseral project for the Atlantic. shoreline of the county other than 
Pal111 Seac:.n Islaoo. The agreement provides that, as the authorizing doct111ent 
(HO No. 164/37/1) allows for division of the project into three separate 
pans. namt!ly, frr.rn the ~rtin County line to Ju!)iter- Inlet; f~ Jupiter 
Inlet to Lake Worth Inlet; and from South Lake Worth Inlet to Boca Raton · 
Inlet. The county Ny, 2.t 1ts election. c.100se to construct !1')' segment 
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SAJPD-C 15 Uovember 1982 
Mr. John C. Sans~ury 

separable fror:, the others as a complete unit. The Del ray- Beach part of the 
se~nt from South Lake ~forth Inlet to Boca Raton Inlet has been constructed 
and renourished once. The county engineer 1s now concluding studies t:o 
complete the construction ·of that segment of the overall ~roject. Federal 
participation 1n the cost of that segment exoires in 1933 due to the 10-year 
11rn1t on Federal participation specified'in t~~ authorizing doc1.1r.Jents unless, 
based on our ongoing studies. Congress approves extending this authority. 

Our current studies -include not only those parts,;of the authorized projects 
that have been completed. or have plans underway for construction, but also 
those inactive parts upon which no actions have been undertaken since project 
authorization. These would include the beach renourisment of Palm Beach 
Island and those reaches of project cor.:pris1ng the segments from Martin County 
line to Jupiter Inlet and Jupiter Inlet to Lake Worth Inlet. TI1ese project 
segments have been i~ct1ve since t~e 1958 authorization for Pal~ Beach 
Island and since the 1973 agreement for the two de.scribed project segments. 

Section 12 of the 1974 Water Resources Act (PL 93-251) requires the revie1t-1. 
of all civil works projects which have been authorized for • period of at 
least 8 years without any Congressional appropriations wi.thin the last 8 years 
to d'etennine if the project should be recomended for deauthorfzation. 
Concun-ent with our studies, a detennfnatfon as to \o!hether local support. and 
an identifiable non-Federal sponsor, still exists for such projects must 
be made should the projects be reconmended for reeuthorizat1on. 

It 1s requested that reaffinnation of the county's intent to support and 
sponsor the construction of those segments of the authorized Federal beach 
erosion control project identified as Martin County 11ne to Juoiter Inlet 
and Jupiter Inlet to Lake Horth Inlet be provided. Further. that a sponsor 
for the Palm Beach Island part of the auttior1zed projects be identified and 
the required assur11nces of local sponsorship be provided. 

The final county resolution on sponsorship need not be fomal1y completed 
until after the results of our studies are coordinated with the county but 
a sponsor must. be identified. An early response to this letter would be 
appreciated. If you have any questions. please do not hesitate to call us. 

Sincerely, -sL 
Keehn/SAJPO-C/1697 nn 11/15 

Hobbs/SAJPD-C
A. J. SALEM 
Act1 ng Chief Salem/SAJPD
Pl~nning Division 

Cy Furn: ~ 
Mr. R. W. Clinger ,_.~~ · ~ 

Palm Beach County Engineer 
Box 2429 
West Palm Beach, Fl 33402 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

P.O. Box 2676 
Vero Beach, Florida 32960 

June 30, 1983 

District Engineer
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232 

Dear Sir: 

This is in response to a letter from the Chief, Planning Division, 
(SAJPD-ES) requesting us to review and corrment on the preliminary draft 
for the beach erosion control project for Palm Beach County, Florida. 
In addition, you requested us to review and comment on your plan to 
dispose of maintenance dredge material from Palm Beach Harbor in the 
nearshore area south of the harbor inlet. 

As you stated in the draft Environmental Impact Statement (EIS), the 
Fish and Wildife Service is presently conducting a field survey of 
portions of the Palm Beach County shoreline to identify significant 
environmental resources. Therefore, our comments at this point are only
preliminary and are based on our present understanding of the resources 
in the area. 

COMMENTS ON DRAFT GENERAL DESIGN MEMORANDUM AND DRAFT ENVIRONMENTAL 
IMPACT STATEMENT 

General Comments 

The selected plan consists of continued nourishment for Reach 9 (Delray)
and initial fill and periodic nourishment for Reaches 1 (Tequesta), and 
10 (North of Boca Raton). Material to supply the beach nourishment 
would be provided by pipeline hydraulic dredge from sites located l ,000 
to 3,000 feet offshore. 

Although we understand that these documents are only preliminary and 
will be revised to include information provided by us and other commenting 
agencies, we must express our concern early for the potential adverse 
impact which could result to the offshore reef system from dredging very
close to them and also for the loss of reef habitat caused by discharging 
fill material over the nearshore rocks and outcroppings. At this stage
in their development, these documents have not adequately addressed all 
the impacts which will result from implementation of the project. Even 
with stringent State of Florida permit conditions, many acres of the 
hard ground community offshore from Dade County were seriously stressed 
during renourishment of those beaches. Such adverse impacts will be 
reoccurring each time the beach must be renourished. Thus, the cumulative 
impact to the reef system could be severe in the long term. 



Upgrading or construction of sand transfer plants for renourishment has 
been rejected for lack of local support and other reasons even though 
these alternatives appear to be viable and could mitigate the erosion 
problem down drift from each of the inlets. They would be far less 
costly and, we believe, they would cause less adverse impact than dredging 
near the offshore reef systems. Since these alternatives appear to be a 
superior solution or partial solution to the erosion problems along Palm 
Beach County, we recolTITiend that every effort be made to make the people 
of Palm Beach County aware that sand transfer represents a viable alternative 
which would cost the taxpapers less money and result in less severe 
environmental impacts. 

Specific Coll1llents on Draft General Design Memorandum 

Page iii, PROJECT DESIGN. This table indicates that the Delray Beach 
would have an added beach width of 100 feet while each of the other 
areas being considered would have a 50 foot beach width. An explanation 
should be included in this section discussing why the Delray Beach fill 
would require twice the width in order to provide the same amount of 
stonn protection as other areas. Also, on page 53, paragraph 123, it is 
indicated that the final beach design for all three areas would consist 
of a beach benn 9.0 feet m.s.l. high and a SO-foot wide beach with 
sufficient advance nourishment and overfill to last seven years between 
nourishments. These two sections of the document appear to be inconsistent 
and should be corrected. 

Page 11, paragraph 8. This paragraph describes how the county has been 
divided into segments and reaches for ease of discussion and study. 
These descriptive terms are used in this section but are not used con
sistently throughout the document and the appendices. This makes it 
difficult, at times, to compare the infonnation contained in various sections 
of the document. We suggest that all sections use the same method of 
describing the different study areas. 

Page 14, paragraph 13. Invertebrates. The invertebrates discussed in 
this ~ection are typical of a sandy beach. However, the nearshore 
environment of much of the Palm Beach County shoreline contains rocks 
and outcroppings which have a very different fauna. We recommend that 
this discussion be expanded to include the.invertebrates associated with 
hard bottom habitat. 

Page 17, paragraph 23. This paragraph includes a number of factors 
which indicate erosion. Those listed include: 

1. Long-tenn shoreline or bluff-line recession. 

2. Erosion of coastal sediments. 

3. Increasing property damage during storms. 
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4. Emergence of rock formation. 

5. Steepening of the offshore slope. 

6. Extensive construction of shore protective structures. 

As a part of our preparation to study the resources offshore from Palm 
Beach County, biologists from this office walked the three areas in the 
selected plan. Obvious signs of erosion were not apparent at these 
locations with the exception of the emergence of rock formations. We 
reconmend that a table be included in the document indicating how each 
of ~.{e reaches proposed in the selected plan exhibit these six indicators. 

Page·~o, paragraph 68. It is indicated that due to local social, and 
environmental concerns, the alternative of upgrading or construction of 
sand transfer plants for renourishment has been rejected. As stated in 
our general comments, we believe that this alternative should be given
much greater emphasis since it would be less costly and have less adverse 
impact on the offshore areas. These facts alone should be incentive 
enough to continue with more detailed investigation of this alternative. 

Page 41, table 5. SUMMARY OF EFFECTS. The selected plan column, indicates 
that natural resources (6) will suffer, "temporary adverse effects on 
the beach and offshore site, 11 while under biological resources (8) there 
is another more accurate description of the possible adverse impacts. 
We recoll11lend that the description under Biological Resources be used to 
describe the-effects of beach fill and periodic nourishment on both the 
biological resources and the natural resources. 

Page 50, paragraph 109, 110. ENVIRONMENTAL CONSIDERATIONS. The Fish 
and Wildlife Service takes exception to several of the conclusions made 
in these two paragraphs. Studies done by Courtenay, Marszalek, and 
biologists from the Dade County Department of Environmental Resources 
Management have found that damage to the hard corals near sand borrow 
areas has been locally severe in some instances. One study found that 
nearly 10 percent of all the hard corals on the second and third reefs 
near the dredge sites were either killed or stressed by the siltation 
resulting from the dredging. The DERM study estimated that approximately 
5 percent of the hard coral colonies were partially or completely killed'. 
The reefs offshore from Palm Beach County probably contain fewer hard 
corals than those adjacent to Dade County. However, they should be 
subject to similar stresses. Therefore, the conclusion that the impacts 
to the biota of the reef would be minor and of a temporary nature which 
would end with project completion, does not appear to be consistent with 
the results of these studies. 
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Page 50, paragraph 111. The measures described here to minimize the 
adverse effect.of the proposed dredging and filling operation were used 
for the most part when the beach restoration project was done off Dade 
County, yet the impacts which we described above still resulted. These 
studies should be noted ~n this and the preceeding paragraphs. 

Specific CorTTTiments on Draft Environmental Impact Statement 

Page EIS-10, Table 3. Comparative Impacts of Alternatives. When considering
beach fill with periodic nourishment, a column should be included to 
discuss the adverse impacts to the nearshore rock outcroppings. These 
reefs, which could be completely covered by the fill, provide habitat 
for a wide variety of marine life including some of which are commercially 
and recreationally important. Futhermore, under the column headed 
Endangered/Threatened Species, you indicate that the beach restoration 
project would establish sea turtle nesting habitat. The beach at the three 
proposed areas presently provide habitat for sea turtle nesting. It 
should be noted that some preliminary studies indicate a problem with 
the "concretion" of newly deposited spoil which could actually inhibit 
the nesting of sea turtles. 

Page EIS-12, paragraph 4.09. Palm Beach County Shoreline. The nearshore 
rock outcropping should be included in this discussion. 

Page EIS-15, paragraph 5.03. Beach Fill With Periodic Nourishment: 
Offshore Borrow Area (Selected Plan). In your analysis of post dredging 
biological surveys conducted in other areas, you indicate that, there 
has been "little or no mortality caused by sedimentation or turbidity". 
Several studies which we referenced in earlier comments indicate that 
dredging caused severe stress and in some cases killed the hard corals 
on the adjacent reefs. We think that these studies make such a conclusion 
inappropriate. 

Page EIS-15, paragraph 5.04. The last sentence in this paragraph states 
that "offshore currents along the study area are typically north and 
south and will carry sedimentation and turbidity parallel to the reefs 
and settle out on nearby sand bottom." This statement may be correct in 
some instances, however, the damages caused in Dade County should prove 
that this is not always the case. Furthermore, the borrow area locations 
included in the appendices, show that some of the areas are located due 
north or due south of the hard bottom communities. Thus, the silt would 
be carried directly over the reefs, even if the current flow is directly 
to the north or south. 

Page EIS-15, paragraph 5.05. Fishery Resources Base Conditions (No Action). 
Since the projects would cover the nearshore reefs which are used as 
habitat by several commercially important species including ballyhoo and 
spiny lobster, we believe that it would be erroneous to state that 
"there will be no impacts on corrmercial or recreational fisheries. We 
also have the same corTTTient for the statement made on page EIS-AS. 
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Page EIS-16, Table 4: Surrmary of Effects of Dredging on Coral Corrmunity. 
This table should include Marszalek's most recent report and also the 
results of the monitoring of the Dade County reefs by Dade County's 
Department of Environmental Resources Management. 

COMMENTS ON PROPOSED DISPOSAL SITE FOR MAINTENANCE DREDGE MATERIAL FOR 
PALM BEACH HARBOR, PALM HARBOR ENTRANCE CHANNEL OR INTRACOASTAL WATERWAY 

The area being considered as a sand disposal site for maintenance dredged
material from Palm Beach Harbor, Palm Beach Harbor Entrance Channel, 
begins approximately one-fourth mile south of the south jetty, and 
extends to the south approximately 4,300 feet. The site extends from 
the shoreline approximately 3,200 feet at its north end and approximately
2,600 feet at its south end, thus encompassing approximately 286 acres. 
The plan would be to place the maintenance dredged material within this 
area for dispersal by southerly currents to the shoreline area farther 
south. 

We understand that much of the bottom within this proposed disposal site 
contains hard bottom ranging from low lying emergent rock to large reef 
structures. Many of the rock structures are colonized by algae and 
small corals. These nearshore reefs provide excellent habitat for 
numerous species of fish and invertebrates, some of which are of sport
and commercial importance. The placement of sand in this area would 
cover these reef structures, thus eliminating their habitat value until 
the long-shore currents remove the materfal. This could take a considerable 
amount of time and even more time would be required for the area to 
recolonize. 

Since these reefs provide important fishery habitat, we would strongly 
recorrmend against the use of this site for disposal dredged material. 
The area located immediately south of the south jetty for approximately one 
half mile and no farther offshore than the jetty, does not have the 
nearshore reefs that are present farther to the south. We recommend 
that you consider placing maintenance dredged material on the beach 
irrmediately south of the south jetty which could then disperse to the south, 
as you propose. 

If you wish to continue study of this site as a potential disposal site, 
we will do a thorough biological assessment at the same time we look at 
the three proposed beach nourishment areas. Please contact us if any of 
the plans or alternatives are changed so that we will not look at an 
area unnecessarily. We appreciate the opportunity to provide these 
corrments. Our more detailed report on the three beach nourishment sites 
will be coming in the near future. 

::~ZM..1,.f;fa1 d Supervisor \ 
cc: 

1/RO, Atlanta, Ga. 



Board of County Commissioners 

P:.-rJY B. faat:. Ch.,i:·:-n:111 
K-:n SpiliLi, 
I>c:1,ni~ P. Koehl~r 

Hhy \Vi!i.;,m 
i •..• D:11ley 

U. S . Department of krrey 
Corps of Engineers 

County Administrator 

Jolin C. San,bury 

Department of Eng;neering 

and ~ublic Works 
H.F. Kahlert 

, County Engineer 

August 3 • 1983 

P.0. Box 4970, Jacksonville, FL 32201 

Attention: Mr. A.J. Salem, Chief, Planning Division I 

1 
SUBJECT: l.DCAL SPONSORSHIP FOR FEDERAL BEACH EROSION I

CONTROL PROJECTS FOR PAIM BEACH C.OUNTY. 
: 
I ' 

Dear Mr. Salem: 
I 

This letter and the acc~ai.1y:ing copy of Resolution No. R-83-764 I 
adopted by Palm Beach County Board of Conmissioners on July 13, 1983 • 
are sent to you by way of formal response to your letters of i 
November 15, 1982 and July 13, 1983. ! 
As the Resolution :indicates, this Board and the Coastal Coranm.tties l 

I 
it serves, is corrmitted to halting erosion and stabilizing our beaches 
along the entire County Coastline. 

We respectfully request that all Federal Erosion Control Projects for i 
Palm Beach County continue on an active basis. Furthermore, please 'i
consider this Resolution as Palm Beach County's reaffirmation of Ilocal sponsorship for beach erosion control projects for the entire I 

coastline, including Palm Beach Island. 

On other questions of your July 13, 1983 Letter, we will be responding 
in the near future. I thank you for your interest in our beach projects 

iand I appreciate your patience in our response to your letters. i 
I 

Sincerely yours, i 
!~- (). ce-;r-

R.W. Cling.er 
Encl. Beach Erosion Coordinator 
CC: A.V. Strock w/encl. I 

~ ..
BOX 2429 . WEST PALM BEACH, FLORIDA 33402 (305) 084-4000 

------·-------------------------------------
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l , - \ ?.ESOLt:r:mi NO. R-83-7~ 

?250Ll.TIO~ OF 'i'I-2 ?0-1..:U) OF C'.)'..:~ C:J:~~SSIC!·E?.S 0: ?.!..I.:~ 
5:::AC:"t CO~IT"l, F",..(EIDA, CJYrI:n.."DiG WCAL S?O~SO?.S:-{I? FQ:;{ 
ALL ~":tA.L EE:.~CR E?DSI0:-1 CO..\~- Pro.JECTS FO:?.. PP..U-1 3EAC'1 
CDil-<TI, INO.t.'DING P.<\l..'1 E::.;CF. IS"...;.'ID. 

t-Js::'.:REAS, t.'1e tepa..."'"t=!lent o:f the A-":rr/ Corps of E..--iginee::-s a::e 

cu::-:-ently ccncucti.,g sttcias to u;:,date t.°"le Feee::-al 3each Erosion um.:ol 

Projects for ?ab Beac:. Camey; and 

K~~, projects ~ere aut.'-iorized by C=gress in 1958 and 1952 

fc::-· the Atlantic shoreline of Pab Beach County fran the }'.a.r::in County L~e 

to Lake Wert., L'lle:: and :f::O!ll la.lee Wor-..h Inlet to t.'ie Sm:t.'1 la.1<:! Werth I.-uet 

a.,d fr= Sout.°"l la.1<e wort.', Inlet to t.'ie Bro...ard CoU'lty Line; ~d 

~nE?-E...\S, t.'ie aut.".or-'...zed projects provide for const:ruction of ·a 

protective-beach and periodic n01.:rishrrent of t:."le shores of Palm Bead1 Isl.enc 

and for several specific areas of shcreli.'l.e as needed frcm t.'ie ?'.a..i-t:i...'"1 Co1.z:1,::, 

Line to !.ake Wort.11 Inlet and £::om South Lake Wo~"l L'llec to the Brew-arc 

Coi.:i.cy Lbe; and 

W-rSE..f\S, Section 12 of t"le 1974 Water Resources Act (PL 93-251) 
/ 

retiui=es t.n..at the Corps of E.,gi.'l.eers revieW all civil w0rks p-:ojects ;.hlc.1-: 

l-.ave been aut°"lorized for a period of at least 8 years wit.'iout any Cong=essi~l ! 

dsa:.:t.'1orizatio:,. a.'ld to dete_~e as to ;.-het.,er local su;:,port s.:ill e)::_~:;s -~· I! 
I 

S'.Xh p::-ojects; and I 

I 
the Co,.mcy en Ja:rr..:ary 23, 1973 (Resoluticn Ne. R-72-65) I 

ass~ local sponsorship of the Fece=al projects for the Atl.ontic sho::-el:..--:e I 
i 

of the County ot.l;er than PalJ::i Beac.'-i Island; and i 
I 

t.;:-:EREAS, 6e De?art!Elt of t.'ie Ar:!!'f Corps of Engineers is re~..lcs::..--:5 I 

t.'iac the Co=cy reaffL'"m its i..-itent:ion to ccntinue support and spcnso::-s':li? 

fo::- the ccnst:ructicn of these segoents fr= the Martin Cc\lnty Line to la.'<.e 

Wo::-~'i L'1let and :frc:n Sout.'1 La.1-<e Wor-..h Inlet to t.'ie Sro-w-a=d Cou:icy L;..-ie a::c 

.fl:ther, t.'-.at the Co\.nty be a local sponsor fer.: the Pal.-: Be.ac."'i Island p~ o:: 

the aut:-:cd..:ed p::-oj ~cts; and 

w'":-::::."".::...\S, the Feceral G.:lve:.. .....e:.t sh.all .rake reir:l:l1:scient as 

·I 
I

I b;: Co:ir,::-ess fo-:: s:.ch ..erk; and 

I i,1-.:::REAS, s\!C..'i be.ac.'i erosion conc:rol pr.oj ec::s a.'1d part::..cipa:;:..::: ';:.-! 

l 

! 

-..... 
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Resolu-.:~;; No. R-SJ-764, Page 2
Baac.~ E=csi=n Con::::-ol 

Na• == Bi:- IT =-""'""- •:-=--, -·J -- - - • -..., !"\- r-,-,•,r-v """"-IT"S-0'"""-:,c- I• • .u;u;..-..;;...:'V.N:,, - .I. r..:...JVLV...:..1 ::, ....-.=. =·-.-.::-' ·-: .....; ...,.:.L v....·.;..:.:..;, .I. .u:.;.,;, 

OF P.A.LM 3E..!.C-i amN'IY, FI.DRIDA, T.-!i!.I: 

Section l. The foregobg =eci::::s .:.:::: ,,_:~,::,;,c. a.'1d =at:::.fied. 

Beac.¾ ~ty cont:i..-n.:e en an active basis. 

Sect:' o:i 3. Palm Baac..~ County c=t~= ::..ocal S?C.-.sorship for 

all Fece...---al Beach Erosion Control Projec~ fo= Pal::: 3e.ac..'1 Ccunty, inclucing 

Pab Baach Island. 

Section 4. A copy of t.1us P-esolut:ion s:-.all be sent to t.~e 

Depa--.::.ent of A=;/ Co=ps of Frigineers, Jacksonville Dis ;:ti.ct:. 

Tne foregoing P-esoluticn -:..-as offered by C:...--cr.::i.ssicne= Wilken 

;.i,o c::r.1ed its adoption. Tne llDtion -:..-as secor:.dec by C.O==.ssione- Bailey 

and i;.pon being put to a vote, the vote was as follCT~-s: 

PEGGY B. EVKIT I.BSE:rr 
1@.i.""ic:'lE S?IllI..~ A'IT. 
DENNIS P. l<OE:-!!.3. AYE 
OOIDih''Y Wil..'Zc:N I.YE. 
Bill. BAILEY AYE 

adopted this __~_w_h___day of ___J_u_l~""'•---• 1983. 

P/>l..'1 B:::.;c~ C)l":-7:, ~:U::J...\ 3Y ITS 
BO;.RD OF c:::::;-I:: cc: :-cssrc~2.s 

,,,. 
'I 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

2747 Art Museum Drive 
Jacksonville, Florida 32207 

August 17, 1983 

Mr. A.J. Salem 
Chief, Planning Division 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232 

FWS Log No. 4-1-83-012 

Dear Mr. Salem: 

This responds to your letter of June 24, 1983, concerning the proposed 
Federal beach nourishment project in Palm Beach County, Florida (FWS Log 
No. 4-1-83-012). Consultation on this project was initiated by your 
letter of November 2, 1982, in which the Corps of Engineers determined 
that the proposed work "may affect" the West Indian manatee and the 
loggerhead, green and leatherback sea turtles. In our Biological Opinion 
dated January 4, 1983, we deteI"'Llined that the project, as proposed, was 
not likely to jeopardize the continued existence of the manatee and 
requested postponement of consultation on sea turtles based on lack of 
information on sediment compatibility data between the existing beaches 
and the proposed borrow areas. 

Consultation History and Biological Opinion 

In your letter of June 24, 1983, you furnished additional information 
concerning sediment sampling offshore of Palm Beach County. The Jacksonville 
District has conducted a reconnaissance survey of the potential borrow 
areas and the native beach sand along Palm Beach County. Core samples 
of offshore areas and beach sediment samples were taken and tested fer 
grain size analysis. The conclusion of the Palm Beach County geological 
investigations is that the coarser sediments found offshore of south 
Palm Beach County are suitable for use on both south and north Palm 
Beach County beaches. The suitability of material offshore of north 
Palm Beach County indicates an unfavorable condition with finer grain 
size. It is further stated that there is sufficient quantity of materjal 
offshore of south Palm Beach County to be used as fill in the north 
county beaches. We assume, therefore, that all beach nourishment in 
Palm Beach County will be conducted so as to ensure compatibility, 
with respect to grain size, of borrow material with native beach material. 
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The overriding concern in these considerations has been that long-term 
impacts to sea turtle nesting resulting from incompatible sediment use 
(compaction) be avoided. Compaction is addressed in the information 
attached to your letter in the following statement: "Present scientific 
and technical knowled8e is of the opinion that compaction may occur soon 
after beach nourishment but that it is not a long-term occurrence. 
Various factors, such as winds, waves, and tides may react with sand 
particles so that compaction is only a temporary process." The additional 
information which you provide still fails to address the basic problem 
of compaction, why it occurs, what sediment processes develop compaction, 
and how it may be avoided. We believe that these questions define a 
remaining and difficult problem which needs to be addressed in the 
context of the overall beach nourishment program carried out by the 
Jacksonville District. 

However, based on the additional information provided in your letter and 
on the Corps' commitment to using only those borrow sediments which are 
compatible with native beach sands, based on grain size analysis, it is 
our Biological Opinion that the proposed work is not likely to jeopardize 
the continued existence of any of the listed sea turtles. 

Conservation Recommendations 

Because of the importance of Palm Beach County beaches to sea turtle 
nesting in Florida, we propose several recommendations which would 
enhance the conservation of these species. We firmly believe that these 
should be made a part of the Federal project. 

Conservation measures 

1. Establish a turtle nesting monitoring program to determine: 

a. if beach nourishment results in sediment compaction 
which creates unsuitable beaches for turtle nesting; 

b. the duration of sediment compaction after nourishment, 

c. the physical process which results in sediment compaction 
after nourishment, 

d. the changes in turtle nesting use of nourished beaches 
overtime, 

e. the ability of unsuccessful nesting turtles to move 
elsewhere to nest. 
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2. Establish a rotation of initial beach nourishment and 
subsequent maintenance to assure that no more than 2 miles of 
contiguous beach (with at least a 2 mile interval of unnourished 
beach) is nourished in any one year and that no more than 10 
percent of the total beaches within Palm Beach County are 
nourished in any given year. This should assure that sufficient 
adjacent unnourished beaches are available to allow for nesting 
shifts off of nourished beaches should they be unsuitable for 
nesting. These figures are estimates, but they are a beginning 
point for future discussions relating to this problem. 

Inc;dental Take 
--,; 

In :;;:,~eting the provisions for incidental take in Section 7(b) (4) of the 
Endangered Species Act, we have reviewed the biological information and 
other available information relative to this action. Based upon our 
review, incidental take is not authorized for marine turtles during 
implementation of this beach nourishment project. 

If modifications are made in the project or if additional information 
involving potential impacts on listed species becomes available, please 
notify our office. 

We request a response from the COE as to your intent regarding incorporation 
of the above conservation recommendations in the Federal project. We 
would be pleased to work with you and your staff in developing a monitoring 
plan which would satisfy the biological and engineering requirements of 
these conservation recommendations. Should you have any question concerning 
this report, please contact this office. 

Sincerely yours, 

David J. Wesley 
·, 

Field Supervisor 
Endangered Species Field Station 
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STATE OF FLORIDA 

DEPARTMENT OF Bob Graham, Governor 

Health & Rehabilitative Services 
District Nine Palm Beach County Health Dept. 
P. 0. Box 29 West Palm Beach, Florida 33402 

Pl ease Address 
Reply to: ESE-WPB 

June 27, 1986 

Mr. Robert Clinger, Coordinator 
Beach Erosion Control 
160 Australian Ave. 
Hilton Centre, Building 2 
West Palm Beach, FL 33406 

RE: Proposed Carlin Park Expanded Inlet Maintenance Program 

Dear Mr. Clinger: 

The following comments relate to the June 16, 1986 on-site inspection of the proposed 
borrow area and reef communities located within the areas of the proposed dredging and 
filling operations for the Carlin Park Expanded Inlet Maintenance Program. 

1) Although the bottom surface of the borrow area appears to be of medium to 
coarse grain sand with shellhash, it is suggested that core samples be 
taken down to the designed borrow depth to assure the homogeneity of the 
sand source. We request that a member of our Agency and/or the Department 
of Environmental Regulation be permitted to inspect core sampling techniques 
at the time of their acquisition. 

2) We strongly urge that the proposed project be designed to avoid or minimize 
the need for a mixing zone variance. If the sand quality is consistent with 
the sand material observed on June 16, 1986, ie., medium to coarse grain sand 
with shellhash, then turbidity problems created during operations could be 
avoided and the need for a mixing zone variance eliminated. 

3) An inventory map should be constructed to include all rock outcrops and/or 
reef areas within the influence of the proposed project. The Northern and 
Southern limits for this study should be determined upon the completion of 
the sand transport model and hydrographic survey. We would prefer that the 
eastern end point for this inventory extend to the 30 foot contour line to 
more accurately assess potential environmental impacts. 



Mr. Robert Clinger, Coord1, ..:1tor 
Page 2 

4) The proposed project is adjacent to a high density sea turtle nesting area 
(Jupiter Island-Hobe Sound area) and should avoid impacting the endangered 
species utilizing this stretch of beach. We recommend following the National 
Marine Fisheries Service guidelines for beach nourishment as outlined in 
their Recovery Plan for marine turtles (1984). It may be necessary to 
establish monitoring of sea turtle nesting including pre-nourishment data 
if no monitoring currently exists for this stretch. Data collected should 
include nesting density, nesting success, hatching success, sand suitability 
and encompass both the project site and adjacent control beach. 

We would like to extend our appreciation to your Department by allowing our Agency 
to become involved in this proposal on a pre-application basis. 

If any questions should arise as a result of the above comments or if we can be of 
further assistance, please do not hesitate to contact our office at (305) 837-3070. 

Very truly yours, 

For the Division Director 
Engineering 

James ator 
Water tion 

FJG/JJB/gc 

cc: Larry O'Donnel, Department of Environmental Regulation 
Steve Dial and Donald Deis, Continental Shelt Assoc., Inc. 

P.O. Box 3609 
764 Saturn Street 
Jupiter, FL 33458 



DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT, CORPS OF ENGINEERS 

P. 0. BOX 4970 
JACKSONVILLE, FLORIDA 32232·0019 

REPLY TO 
ATTENTION OF March 7, 1990 

Planning Division 
Environmental Resources Branch 

TO WHOM IT MAY CONCERN 

The Jacksonville District, U.S. Army Corps of Engineers, is 
beginning to gather information to help define issues and concerns 
that will be addressed in a Supplement to the Environmental Impact 
statement for the Jupiter/Carlin Segment of the Palm Beach county, 
Florida, Beach Erosion Control Project. 

The project was authorized on October 23, 1962 by Public Law 
87-874. The project has been coordinated with interested Federal, 
state and local agencies and the public. The Final Environmental 
Impact Statement and General Design Memorandum (GDM) for Palm Beach 
County was published in April 1987. The recommended plan in the 
1987 GDM for the Jupiter Segment called for the restoration and 
periodic nourishment of a protective beach for 1. 2 miles of 
shoreline using a SO-foot berm width. 

Restoration and periodic nourishment of 1.08 miles of beach 
in the Jupiter/Carlin Segment of Palm Beach is under consideration 
(Enclosure 1). The area would extend from 400 feet south of 
Jupiter Inlet at State Monument R-13 to a point 6,000 feet south 
of Jupiter Inlet at State Monument R-19. The initial design fill 
would use approximately 490,000 cubic yards of material dredged 
from a borrow site near the mouth of Jupiter Inlet (Enclosure 2). 

We welcome your views, comments and information about 
resources, study objectives and important features within the 
described study area, as well as any suggested impro~ments. 
Letters of comments or inquiry should be addressed to the 
letterhead address to the attention of Planning Division, 
Environmental studies Section and received by this office by 
April 2, 1990. 

A. J. Salem 
Chief, Planning Division 

Enclosures 
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Pr ing South Florida s ~i 'ater Resources for -I(} } ·e 
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rQ::,_JSouth Florida Water Management District 
PO Box 24680 • 3-301 Gun Club Road • West Palm Beach. FL 3-3416-4680 • (407) 686-8800 • FL WATS 1-800-432-204') 

LAN 01; RF 90201 

March 22, 1990 

Mr. A. J. Salem 
Chief, Planning Division 
Environmental Resources Branch 
Jacksonville District, Corps of Engineers 
P. 0. Box 4970 
Jacksonville, FL 32232-0019 

Dear Mr. Salem: 

Thank you for the opportunity to comment on issues and concerns for the draft 
supplement to the Environmental Impact Statement for the Beach Erosion Control 
Project for the Jupiter/Carlin segment of Palm Beach County. 

There are two areas of interest that you should consider incorporating into your 
scope of work. The first is to determine the possible impact of the project on the 
manatees that are known to frequent the area. The second is to evaluate the effect 
of increased turbidity caused by the project on the Loxahatchee Estuary. 

If you desire further information or clarification, please call Mr. Larry Pearson at 
extension 6776. 

Sincerely, 

.R~ 
Richard A. Rogers, P.E. 
Director, Planning Department 

' 

RAR/LP/mc 

G,werninl! Buard.· John R Wodraska. Executive DirectorKen Adams· West Palm BeachJames F. Garner. Chairman. Fort Myers Arsenio Milian • .\\iami Tilford C. Creel. Deputy Executi\'., Director\'alerie Boyd · .'iaplesDoran A. Jason. Vice Chairman • Key Biscayne Fritz Stein. Belle Glade Thomas K. Mac Vicar. Deputy E.x-,<·uriw Dir,xtor 
,JD York· Palm City .\\ik., Stout. \Vindermere James E. \;all • Fort Lauderdale 



Ocean 
Condominium Assoc. 

No. 1, Inc. 

200 OCEAN TRAIL WAY 
JUPITER, FLORIDA 334n 

(407) 747-1970 

March 23, 1990 

Mr. A.J Salem, Chief 
Planning Division 
Department of the Army 
Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

Dear Mr. Salem: 

This is to reply to your general letter of March 7, 1990, regard
ing approximately 490,000 cubic yards of sand fill at Jupiter Beach. 

It is our understanding that your intention is to pump the sand 
from the reef laying off shore onto the beach. Is it not true 
that the reef in itself breaks up the waves and therefore gives 
protection to the beach? If the reef of sand is removed is not 
the beach then more liable than ever to the stormy weather? 

fi:;;}>i) I?,~ t 
Robert D.. Brough / 
President 

RDB/bb 



STATE OF FLORIDA 
DEPARTMENT OF NATURAL RESOURCES 

\Lirjory Stoneman Douglas Building• 3900 Commonwealth B011le\'ard • Tallahassee. Florida 3'.!:14q 
Tom Cardner. Executive Director 

March 28, 1990 

Ms. Karen MacFarland, Director 
State Clearinghouse 
Office of Planning and Budgeting 
Executive Office of the Governor 
The Capitol 
Tallahassee, Florida 32399-0001 

Dear Ms. MacFarland: 

SAI No. 9003161107C 
Request for Information and Comments on Preparation of 
Supplemental EIS Jupiter/Carlin Park BEC Project 

The Department has received the above referenced document for 
review for consistency with Florida's Coastal Management Program. 
We hereby request that the time for submittal of comments be 
extended until April 12 to allow sufficient time for review. Thank 
you for your assistance. 

Sincerely, 

~w.~4A 
David w. Arnold 
Senior Management Analyst 

/4 .A. J. Salem, Planning, USACE-JAX 

e
Administration Beaches and Shores Law Enforcement Marine Resources Recreation and Parks Resource Management State Lands 

Bob Maninez Jim Smith Bob Butterwonh Gerald Lewis Tom Gallagher Doyle Conner Bem· Castor 
C,,mm1ss1oneror Agr1culcurr Comm1ss1,,nerof Educa,1on C.o-·ernor Sttretan, nf State Anornev Gener,al State Cump1roller S1a1e Treasurer 



FLORIDA DEPARTMENT OF STATE 
Jim s·mith 

Secretary of State 
DIVISION OP HISTORICAL RESOURCES 

R,A. Cray Buildln, 
500 South Bronouah ..,..

TallahUlft, Florida 32399-ol.SO 
Dlrac:tor'1 Offic• T1l1CC1pier Number (PAX) 

(904) '88-1480 (90,&) .f.&W353 

March 16, 1990 

Ms. Rona Mazer 
u.s. Army Corps of Engineers
CESAJ-PD-ES 
P.O. Box 4970 • 
Jackaonville, FL 32232-0019 

Ra: Jupiter Beach/Carlin Shore Beach Ranourishment Project 

Daar Rona,• 

·. we have recently received a copy of a letter from Dominic 
Addario of Jupiter Wrack, Inc~, to the U.S. Oepartment of 
State regarding tha beach renourishmant project at Jupiter
Beach. As you know, tha Ju~itar Baach renourishment project
is a federally involved project -~ubject to the provisions of 
federal historic preservation mandates including 36 CFR, 
Part 60, specifying prooadur•• to be followed in assessing
impact on archaeological remain ■ that may be eligible for 
incluaion in the National Register of Historic Plac••• We 
recommend that sutfioent work be completed in accordanatl 
with requirement• of 36 CFR, Part 60, to determine that the 
proposed removal of sediment from th• proposed primary
borrow area and deposition of spoil in the proposed
renourishment area have no adverse impact upon such remains, 
if they are demonstrated to exist. 

Jim Miller has discussed this matter with David McCUllough · 
of your otfioe and understands that the original 
magnetomatey survey may not be-adequate, as no archaeologist 
was involved as required by federal regulations. In 
addition to correcting this daticiency future work should 
include some level ot sw::,surfage testing, conducted by an 
arohaeologist, in the primary borrow area in a manner whieh 
would indicate whether the al:>aance of ma;netio anomalies 
results from the absence ct artifactual'matarial. 

communioation that we have received suggests that deposition
of·~poil along th• baach in the vicinity ot known locations 
of shipwreck material may 00ntribute to the detriment rather 
than the protection of such resources. We are unclear 

-~ 
Archaeologiral Rese■ rc:h Florida Folkllie Pro,ram• Ht■ torlc Preservation Museum of Florida History 

19041 487-2200 r9041 307-2192 IQ04) 487-2333 (904) 48!-1484 

https://32399-ol.SO


-,-

whether thi• is so, but recoMend that fill not be placed in 
an area where it would be determined or expected to cover 
suoh remains, either during its deposition or subsequent
natural transport. 

Thank you for your 000peration. If I can answer any
questions or help in any other way, please let me know. 

since~,1y, ;2_·
/'/ ,• 

/t?~?'~~-( -e.-<--.-/ 
George w. Perey, Director 
Division of Historical Resources and 
state Historic Preservation ottioer 

cc: Dominic Addario 



DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT, CORPS OF ENGINEERS 

P. 0. BOX 4970 
JACKSONVILLE, FLORIDA 32232-0019 

REPLY TO 
ATTENTION OF 

July 18, 1990 
... 

Planning Division 
0 
c.o 

~Environmental Resources Branch c:_ ~:.. 
C: r-

-:-r-
c., \, . .,; ;::-::, -
0 r. 7 r.1 

Mr. Clint Thomas >"" 0 
rJ r,~ 

:3 
::n -- <.Palm Beach County 

3111 s. Dixie Highway, Suite 146 n "1 

West Palm Beach, Florida 33405 c.o 0 c:, 
C: 
:::::-r:: 

O') -i
Dear Mr. Thomas: -· 

On March 7, 1990, we scoped the preparation of a Supplemental 
Environmental Impact Statement for the Jupiter/Carlin Segment of 
the Palm Beach County, Beach Erosion --GGun:t.¥-.-.Study, Palm Beach 
County, Florida, and invited comments and concerns to\be addressed 
in the document (Enclosure 1). '::::_,,1HR0:. rf:oj'-fCT 

Enclosed are the comments received in response to that request 
(Enclosure 2). 

If you have any questions concerning, please contact 
Mr. Bill Fonferek by telephone at (904) 791-1690. 

Sincerely, 

A. J. Salem 
Chief, Planning Division 

Enclosures 



United States Department of the Interior 
. FISH AND WILDLIFE SERVICE 

P.O. BOX 2676 
VERO BEACH, FLORIDA 32961-2676 

October 8, 1990 

Colonel Bruce A. Malson 
District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Att: Planning Division 

Dear Colonel Malson: · 

In accordance with the Fiscal Year 1990 Transfer Fund Agreement between the U.S. Fis_h 
and Wildlife Service (Service) and the Jacksonville District Corps of Engineers (Corps), 
this represents a Draft Fish and Wildlife Coordination Act Report on the Jupiter
Carlin,Palm Beach County, Florida, Beach Erosion Control Project. The Corps has 
requested an evaluation of the environmental effects of nourishing 1.08 miles of beaches · • 
along the coastline of the Town of Jupiter with material dredged from a borrow area 
located at Jupiter Inlet. This information is needed to enable the Corps to reformulate 
and evaluate the authorized project to assure that it conforms to current environmental . 
needs ar.d criteria. This report is presented in parti_al fulfillment of the Fish and Wildlife 
Coordi:.ation Act (16 U.S.C. 1531 et seq.) and upon concurrence from the Florida ·Game 
and Frdh Water Fish Commission and the National Marine Fisheries Service, will 
constiute the final report of the Secretary of the Interior as required by Section 2(b) of 
the Act. 

The Service distributed this Draft Fish Wildlife Coordination Act Report to the Florida 
Game and Freshwater Fish Commission and the National Marine Fisheries Service. 
When letters of concurrence have been received by the Service from those agencies and a 
copy of our Final Coordination Act Report will.be forwarded to you. 

Sincerely Yours, 

-~✓-~ _,() 
DavidL. Fe~ 
Field Supervisor 

cc: 
EPA, Atlanta, GA 
NMFS, St. Petersburg, FL 

C,,_, ,...,.., ',,_ / 



NMFS, Panama City, FL 
FG&FWFC, Tallahassee, FL 
FG&FWFC, Vero Beach, FL 
DER, Tallahassee, FL 
DNR, Tallahassee, FL 
Palm Beach County D.E.R.M. 
FWS, Jacksonville, FL 



United· States Department of the interior 
FISH AND WILDLIFE SERVICE 

P.O. BOX 2676 
VERO BEACH, FLORIDA 32961-2676 

October 10, 1990 

Colonel Bruce A. Malson 
District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Attn: Regulatory Division Public Notice: 90IPD-00902 
Dated: October 2, 1990 

Applicant: Palm Beach County 
County: Palm Beach 

Dear Colonel Malson: 

The U.S. Fish and Wildlife Service has reviewed the project plans advertised by the 
subject public notice. This report is submitted in accordance with the provisions of the 
Fish and Wildlife Coordination Act (48 Stat. 401, as amended (16 U.S.C. 661 et seq.). 
This report represents the views of the Department of the Interior. 

The applicant proposes to nourish 1.08 miles of beaches south of Jupiter Inlet with 
material obtained from the ebb tide shoal at the Inlet. The Fish and Wildlife Service is 
currently planning a Fish and Wildlife Coordination Act Report for the Planning Division 
of the Corps of Engineers with regard to the anticipated environmental consequences of 
this project. We will forward a copy of those comments to the Regulatory Division when 
preparation of the report is completed. 

/¼Ji:Jf1/Acting Field Supervisor 

cc: 
EPA, Atlanta, GA 
NMFS, St. Petersburg, FL 
NMFS, Panama City, FL 
FG&FWFC, Tallahassee, FL 
FG&FWFC, Vero Beach, FL 



UNITED STATES DEPARTMENT -OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

Southeast Regional Office 
9450 Koger Boulevard 
St. Petersburg, FL 33702 

October 18, 1990 F/SER113 

Colonel Bruce A. Malson 
District Engineer, Jacksonville District 
Department of the Army, Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Dear Colonel Malson: 

The National Marine Fisheries Service has reviewed Public Notice 
Number 90IPD-00902 dated October 2, 1990. Palm Beach County 
proposes to create a feeder beach and restore sand dunes south of 
Jupiter Inlet, Palm Beach County, Florida. 

Our comments are based on the information provided in the Fish and 
Wildlife Coordination Act report prepared by the U. s. Fish and 
Wildlife Service, Vere Beach, Florida entitled "Coordination Act 
Report: Jupiter/Carlin, Florida Beach Nourishment Project" The 
report indicates that the proposal will adversely impact fishery 
resources by burying approximately five acres of nearshore reef 
habitat. We concur with the Fish and Wildlife Service 
recommendation that the project be moved south to avoid the reef. 
If the project can not be moved to avoid the reef, then we 
recommend that the mitigation detailed in the Fish and Wildlife 
Service report be incorporated into the project plans. 

If you have any questions regarding our comments, please contact 
Mr. Mark Thompson of our Panama City Area Office at 904/234/5061. 

Sincerely yours, 

E~~-~f Andreas ,~ger, Jr. 
Assistant Regional Director 
Habitat Conservation Division 



FLORIDA GAl\IE AND FRESH WATER FISH COMMISSION 
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0CT 1~ IS~u 
ROBERT M. BRA.'ffLY. E:.uanift .Din<1or 

ALLAN L. EGBERT, Ph.D.. A»isaa"' t:-.01i•• DirfftlN' 

110 43rd Avenue, S. 'W'. 
Vero Beach, Florida 32961 
Oct:ober 16, "1990 

..• 
Mr. David L. Ferreil 
Field Supervisor · 
United Scates Department of t:he Interior 
Fish and Wildlife Service 
P. Box 2676 
Vero Beach, Florida 32961-2676 

Re: Jupit:er/Carlin, Florida Beach 
Nourishment: Project, Palm 
Beach County 

Dear Mr. Ferrell: 

The Office of Environmental Services of t:he Florida. Game and Fresh Water 
Fish Commission has reviewed your proposed report: on t:he.referenced project, and 
concurs with your findings and recommendations. 

Sincerely, 

Brian S. Barne~t 
South Florida Section Leader 

BSB/rs 
ENV 1-4-2 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

P.O. BOX 2676 
VERO BEACH, FLORIDA 32961·2676 

November 8, 1990 

Colonel Bruce A. · Malson 
District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Att: Planning Division 

Dear Colonel Malson: 

In accordance with the Fiscal Year 1990 Transfer Fund Agreement between The U.S. Fish 
and Wildlife Service (Service) and the Jacksonville District Corps of Engineers (Corps), this 
represents the Final Fish and Wildlife Coordination Act Report on the Jupiter-Carlin, Palm 
Beach County, Florida, Beach Erosion Control Project. The Corps has requested an 
evaluation of the environmental effects of nourishing 1.08 miles of beaches along the 
coastline of the Towft of Jupiter with material dredged from a borrow area located at Jupiter 
Inlet. This information is needed to enable the Corps to reformulate and evaluate the 
authorized project to assure that it conforms to current environmental needs and criteria. 

Letters of concurrence have been received from the Florida Game and Fresh Water Fish 
Commission and the' National Marine Fisheries Service and are ., incluoetl in the Attachments. 
section of the raport. This report constitutes the final report of .the Secretary of the Interior 
as required by Section 2(b) of the Fish and Wildlife Coordination Act (16 U.S.C. 1531 et 
seq.) and represents the views of the Department of the Interior. 

Sincerely Yours, 

~.:_Df_C,... nLO 
D~F~\ 
Field Supervisor 

cc: 
EPA, Atlanta, GA 
NMFS, St. Petersburg, FL 
NMFS, Panama City, FL 
FG&FWFC, Tallahassee, FL 
FG&FWFC, Vero Beach, FL 
DER, Tallahassee, FL 
DNR, Tallahassee, FL 
Palm Beach County D.E.R.M. 
FWS, Jacksonville, FL 

<>U!t Gl'Y,IF.RNMEITT PRINTING OFFICE: 1990-7 



FLORIDA DEPARTMENT OF STATE 
· Jim Smith 

PFH: 930766 Secretary of State I~ Reply Refer To: 
DIVISION OF HISTORICAL RESOURCES Susan Bammersten 

R.A. Gray Building Compliance Review 
500 South Bronough Section, DBR 

March 25, 1993 Tallahassee, Aorida 32399-0250 (904) 487-2333 
Director·s Office Telecopier Number (FAX) 

(904) 488-1480 (904) 488-3353 

Ms. Janice L. Alcott, Director 
State Clearinghouse-OPB 
Executive Office of the Governor 
Room 411, Carlton Building 
Tallahassee, Florida 32399-0001 

RE: SAI# FL9003161107CR _ 
Supplement to the Environmental Impact Statement for the 
Shore Protection Project for Palm Beach County, Florida from 
the Martin County Line to Lake Worth Inlet and from South 
Lake Worth Inlet to Broward County Line. 

Dear Ms. Alcott: 

In accordance with the provisions of Florida's coastal zone 
Management Act and Chapter 267, Florida Statutes, as well-as the 
procedures contained in 36 C.F.R., Part 800 ("Protection of 
Historic Properties"), we have reviewed the above referenced 
document and have the following comments. 

We find that the Draft Supplement has adequately addressed this 
agency's concerns and recommendations regarding cultural 
resources. The inclusion of these same recommendations and 
agency concerns in the final Environmental Impact Statement will 
satisfy this agency's considerations. 

If you have an·y questions ·concerning our comments, please do not 
hesitate to contact us. Your interest in protecting Florida's 
historic properties is appreciated. 

Sincerely,

;I~ ti. 1bt_A-~ 
U',c--George w. Percy, Directori- Division of Historical Resources 

and 
state Historic Preservation Officer 

l 
I

GWP/Hsh 



STATE OF FLORIDA DEPARTMENT OF COMMERCE 

Division of Economic Development 

March 25, 1993 

Ms. Janice L. Alcott, Director 
State Clearinghouse ...... -
Office of Planning and Budgeting 
Executive Office of the Governor 
The Capitol 
Tallahassee, Florida 32399-0001 

RE: SAI# FL 90 03 16 1107CR (Shore Protection/Palm Beach County) 

Dear Ms. Alcott: 

We appreciate being asked to review this Draft Supplemental Environmental 
Impact Statement (SEIS) which describes the beach restoration plan south of 
Jupiter Inlet in Palm Beach County, Florida. The proposed beach nourishment 
would provide additional space for recreational beach and the protection of 
recreational facilities along the beach which would increase tourism for this area. 

We believe this project will be consistent with the economic criteria of those 
portions of the Coastal Zone Management Act of 1972 and the Florida Coastal 
Management Program for which the Department of Commerc;;e has responsibility. 

Very respectfully, 

.'C;),.~ ~ J 
Wynne~Yvilson 
Economist Supervisor 
Bureau of Economic Analysis 

WW/rdp 

COLLINS BUILDING TALLAHASSEE, FLORIDA 32301 TELEX 510/6002141 Ft: A~D_E_T_A_s_______ 



U.S. Department of Housing and Urban Development 

Atlanta Regional Office. Region IV 
Richard B Russell Federal Building 
75 Spring Street. S.W. 
Atlanta. Georgia 30303-3388 

March 25, 1993 

Mr. A. J. Salem, Chief, 
Planning Division, Environmental Branch 
Department of the Army 
Jacksonville District Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

Dear Mr. Salem: 

This refers to your memorandum dated March 10, 1993, 
transmitting the Draft Supplement to the Environmental Impact 
Statement (DSEIS) for the Palm Beach County, Florida, Shore 
Protection Project, Jupiter/Carlin Segment. 

Our review indicates there will be no significant adverse 
impact on any HUD programs as a result of this project. 

♦ 

Thank you for the opportunity to review and comment on your 
proposed project. 

Sincerely, 

Warren 
Director, 
Program Support Division 

------~ 
( [nc..0. II 



--
.. --- DEPARTMENT OF TRANSPORTATION 

LAWTON CNllLS - llt:N G. WATTS -- PALM BEACH URBAN OFFICE<iOVVU'OR SCCRt:TARY ·- 3111 SOUTH DIXIE HIGHWAY, SUfll:: Ill, WEST PALM BEAOI. FLORIDA )),O()S -- («>7) 137-Sl90 

Ms. Janice L. Alcott, Director 
State Clearinghouse 
Office of Planning and Budgeting 
Budget Management and Planning Policy Unit 
Executive Office of the Governor 
Room 411, Carlton Building 
Tallahassee, Florida 32399-0001 

Dear i-1s. Alcott: 
.. - ..- --""=-:'"'~-=-.;·...., ...~...7·~·.:::1·-•.·::--.•~::·. :..::.. 

SUBJECT: SAI No. FLz;9003161107CR:,,_--..;. -}: 
Palm Beacn';'~Shore' "i?i-otection 

Based upon the information provided, we find the subject project to 
have not impact on the State Highway System. The project has been 
reviewed under Presidential Executive Order 12372 and the Florida 
Coastal Zone Management Program for consistency with the following 
plans and policies: 

• Intergovernmental Coordination 

Based upon our review we have determined that the subject project 
is located within an area of County Road A1A in Jupiter and has no 
impact on the State Highway System. 

If you have any questions, please contact me at 407-837-5290. 

sinfcerely, 

Al _/'.
/ h q-_~~~ 

~hn W. Anderson, AICP 
Administrator, Palm Beach 
Urban Office 

JWA:mg 

cc: Ronnice Vaughn, Intergovernmental Coordinator 
Gus Schmidt 



Florida Department of Environmental Regulation 
Twin Towers Office Bldg. • 2600 Blair Stone Road • Tallahassee, Florida 32399-2400 

Lawton Clliles, Governor Virginia B. Wetherell, Seacury 

22 April 1993 

Janice L. Alcott 
Director, State Clearinghouse 
Office of Planning and Budgeting 
Executive Office of the Governor 
Room 311, Carlton Bldg. 
Tallahassee, Florida 32399-0001 

RE: Supplemental EIS, Jupiter/Carlin Beach Erosion 
Control Project, Palm Beach County 

SAI: FL9003161107CR ' ' 

Dear Ms. Alcott, 

This project 
#FL9003161107C 
FDER issued 

on 
a 

was p
April 
water 

reviously 
5, 1990. 
quality 

reviewed under SAI 
On November 30, 1990, 
certification (permit 

#501753799} for this project; therefore, the issuance of 
this permit will serve as the final consistency 
determination for the Florida Coastal Zone Management 
Program. The applicant should contact Marlene Stern in 
the DER wetland resource section at (904)488-0130 if there 
are any questions regarding the conditions of the permit. 

Please call me at 488-0784 if you have any other questions 
concerning this project. 

Sincerely,

~A,~ 
Susan Goggin 
Environmental Specialist 
Office of Intergovernmental 

Programs 

SEG/: 

cc: Marlene Stern, DER 



STATE OF FLORIDA 

THE CAPITOL 

TALLAHASSEE. A..ORIDA 32399-0001 

LAWJON OiI1.ES 
GOVERNOR 

April 27, 1993 

Ms. Rona Maz.er 
Department of the Army 

, Jacksonville District Corps 
of Engineers 

Post Office Box 4970 
Jacksonville, Florida 32232-0019 

RE: Draft Supplement to the Environmental Impact Statement (EIS), Palm Beach County, 
From Martin County Line to Lake Worth Inlet and From South Lake Worth Inlet to 
Broward County Line - Shore Protection Project - Jupiter/Carlin Segment - Palm 
Beach County, Florida 

SAI: FL9003161107CR 

Dear Ms. Maz.er: 

The Florida State Clearinghouse is awaiting additional comments from our reviewing 
environmental agencies, therefore, we are requesting an additional fifteen (15) days for 
completion of the consistency review in accordance with 15 CFR 930.41 (b). 

We will make every effort to conclude the review and forward comments to you on or 
before May 11, 1993. 

Sincerely, 

~«-0)-Wu:il--
Janice L. Alcott, Director 
State Clearinghouse 

ILA/bl 



TAICE -
PIIDEIC -United States Department of the Interior AMBtlCA 

OFFICE OF THE SECRETARY , 
Office of Environmental Affairs -- -• 

Richard B. Russell Federal Building 
75 Spring Street, S. W. 

Atianta, Georgia 30303 

April 30, 1993 

ER-93/240 

A.J. Salem 
Chief, Planning Division 
Army Corps of Engineers 
Jacksonville District 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

Dear Mr. Salem: 

The Department of the Interior has reviewed the draft Supplement to 
the Environmental Impact Statement for the Shore Protection 
Project, Jupiter/Carlin Segment in Palm Beach County, Florida as 
requested. Input to this proposal has been provided by the U.S. 
Fish and Wildlife Service, A Bureau of the Department, and is 
included in the document. We have no additional comments to offer 
at this time. 

Thank you for the opportunity to review the draft Supplement to the 
EIS. 

Sincerely, 

~~ 
James H. Lee 
Regional Environmental Officer 

. [~cl~:
·"------ .. __,, 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IV 

345 COURTLAND STREET. N.E. 
ATLANTA, GEORGIA 30365 

MAY n 1 1993 

Mr. A.J. Salem 
Chief, Planning Division 
Jacksonville District, Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232 

Subject: Draft Supplement to the Environmental Impact Statement 
(DSEIS) for the Palm Beach County, Florida, Shoreline 
Protection'Project, Jupiter/Carlin Segment 

Dear Mr. Salem: 

Under the authority of Section 309 of the Clean Air Act and 
Section 102 (2)(C) of the National Environmental Policy Act 
(NEPA), EPA, Region IV has reviewed the subject document which 
discusses the consequences of removing a portion of the Jupiter 
Inlet tidal shoal and placing it on the adjacent beach between 
survey monuments R-13 and R-19. The county-wide General Design 
Memorandum identified this beach segment as being in critical 
need of nourishment. Approximately SOOK yards of beach quality 
sand from the offshore face of the nearby shoal should provide 
about 7 years of shoreline protection from erosive currents and 
wave attack. However, dredged material from other nearby
authorized projects will also be placed on this section of 
Jupiter Beach Park at varying intervals. These actions will 
result in a recurrent state of turbulence in tel:lll. of any 
reconstitution of the natural nearshore biotic communities. 

Some of the environmental impacts of this proposal have been 
lessened via a number of management decisions, e.g., scheduling 
construction activities outside of the peak sea turtle nesting 
season. However, an undetel:lll.ined amount of nearshore hardbottom 
communities will be buried by this fill material for an unknown 
period of time. Moreover, the deposition of dredged material 
from maintenance actions throughout the county will adversely 
affect biota in affected nearshore habitats. The impacts and 
significance of this functional loss of bottom habitat on both 
mobile and sessile species have been a matter of discussion among 
the resource agencies and the Jacksonville District for some 
time. Because this remains a matter of contention, additional 
monitoring and analysis will be conducted in an attempt to 
isolate and define the level of mitigation necessary for the 
adverse consequence from this and associated actions around 
Jupiter Inlet in particular and Palm Beach County in general. 

It was noted that dredging the inlet shoal will increase the flow 

(& 
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of tidal water into the Loxahatchee River/Inlet complex by 
approximately 1.5%. This relatively minor change in attendant 
salinity was not anticipated to have a significant impact on the 
estuarine biota. However, it woul.d be useful. if the final 
document contained some references on the effect of salinity 
changes on estuarine organisms, especially the seagrass species 
which are prevalent in the vicinity of Dubois Park. 

There are a number of statements made in Section 3.16 which bear 
further scrutiny: 

It was noted that there is a time average of 2.11 acres of 
exposed hard bottom within the project area. It is probably 
literally accurate that during'and immediately after construction 
not all of this habitat (up to ca. 16 acres) will be covered by 
sand; however, from a functional standpoint most of this habitat 
will be unavailable to meet the needs of mobile biota whereas the 
sessile organisms on the non-inundated rock surfaces will be 
stressed for some period of time. Hence, we disagree with the 
notion that only the timed average subset of this habitat should 
be considered in the mitigation planning. 

We suggest that the total loss differential could better be 
addressed by adding out-of-kind mitigation to the reef system 
discussed in Sections 3.17-3.21. For example, non-point run off 
from the hotel and condominium development in the vicinity of R-
15 to R-17 and the hard surface parking in Jupiter Beach and 
Carlin Parks could be redirected to some form of treatment within 
the project reach. A retention/detention type facility would 
lessen the adverse impacts of the current situation in which 
runoff more directly accesses the tidal complex/seagrass 
community habitat south of Jupiter Inlet. In our opinion, 
lessening the adverse consequences of this runoff on this 
sensitive/important environment woul.d be more beneficial than 
just providing some additional increment of artificial hardbottom 
habitat in the adjacent nearshore ocean zone. 

This and other out-of-kind measures could be used·for similar 
nourishment projects which are planned/authorized for significant 
portions of the Palm Beach county shoreline. Any category of 
measures which can lessen the impacts of these actions should be 
assessed. In this larger context we are concerned about the need 
for increasing volumes of maintenance material for these 
nourishment projects. The Jupiter Inlet shoal appears to be an 
excellent source of,good quality sand comparable to the native 
beach material, but borrow sites for certain other projects have 
not proven to be as well suited. This situation will become more 
problematic from a water quality perspective, especially if the 
current observed trend for increasing amounts of nourishment 
material proves to be a long-tenn disposition. 

https://3.17-3.21
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On the basis of our review a rating of EC-2 has been assigned. 
'l'hat is, we have some environmental concerns regarding the l.ong
tei:m-. consequences of how this action meshes with other,· similar 
projects:planned for the county's shoreline. 'l'he additional 
information derived from the mitigation and subsequent monitoring 
plan will be necessary to detennine just how this project fits 
into the l.arger issue of the environmental consequences of 
shoreline protection. 

If you wish to discuss this matter in the meanwhile, Dr. Gerald 
Miller (404-347-3776) will serve as the Agency's initial point of 
contact. 

Sincerely, 

~W'-ulLI 
Heinz J. Mueller, Chief 
Environmental Policy Section 
Federal Activities Branch 



STATE OF FLORIDA 

THE CAPITOL 

TALLAHASSEE, FLORIDA 32399-000 I 

LAWION Om.Es 
GOVERNOR 

May 11, 1993 

Ms. Rona Mazer 
Department of the Army 
Jacksonville District Corps 

of E.'lgineers 
Post Office Box 4970 
Jacksonville, Florida 32232-0019 

RE: Draft Supplement to the Environmental Impact Statement (EIS), Palm Beach County, 
From Martin County Line to Lake Worth Inlet and From South Lake Worth Inlet to 
Broward County Line - Shore Protection Project - Jupiter/Carlin Segment - Palm 
Beach County, Florida 

SAi: FL9003161107CR 

Dear Ms. Mu.er: 

The Florida State Clearinghouse is awaiting additional comments from our reviewing 
environmental agencies, therefore, we are requesting an additional fifteen (15) days for 
completion of the consistency review in accordance with 15 CFR 930.41 (b). 

We will make every effort to conclude the review and forward comments to you on or 
before May 26, 1993. 

Sincerely, 

O"~or-{LLuuJ-
Janlle L. Alcott, Director 
State Clearinghouse 

JLA/bl 



---

1.u,1on Chiles 

FLORIDA DEPARTMENT OF NATURAL RESOURCES 
Marjory Stoneman Douglas Building 

3900 Commonwealth Boulevard 
'lall~assee. Florida 32399 

Gm-emor 

Jim Smith 
Secrebry of Sule 

Bob Bullel'1"orth 
Attorney Gt11tral 

Gerald Lewis 
Stale Comptroller 

Tom Gallagher 
State Trusurer 

Rob Crawford 
Commissioner •f A,ricullure 

Betty Castor 
Commissioner of Education 

IGA 

Ms. Janice Alcott 
State Clearinghouse 
Office of Planning and Budget 
Executive Office of the Governor 
The Capitol 
Tallahassee, Florida 32399-0001 

RE: .., Palm Beach County Shore Protection Project, Jupiter/Carlin 
Segment: Draft Supplemental Environmental Impact Statement 

SAI: FL9003161107CR 

Dear Ms. Alcott: 

The Department of Natural Resources has completed its review 
of the above document for consistency with enforceable policies of 
the Florida Coastal Management Program. On May 11, 1993, the 
Department of Natural Resources determined that the above 
referenced project was not consistent with enforceable policies of 
Chapter 161, Florida Statutes, and requested that the review period 
be extended. Since that date, agency staff has worked with the 
Corps of Engineers, Jacksonville District, and Palm Beach County on 
the quantities of material to be excavated from the Jupiter Inlet 
ebb· shoal or other borrow areas. These discussions have led to 
revisions to the federal.project that make it consistent with that 
permitted by the Department under Section 161.041, Florida 
Statutes. 

Project modifications include: 1) The portion of the ebb 
shoal area to be excavated will be located at a sufficient "stand
off" distance from the active shoal so as not to destabilize the 
shoal. 2) Excavation of the ebb shoal shall not be inconsistent 
with the Department approved Jupiter Inlet Management Plan. 3) 
Should monitoring show that excavation of the ebb shoal is 
inconsistent with the inlet management plan, or if the ebb shoal 
does not. contain sufficient material for subsequent nourishment 
projects, borrow sources will be located in offshore sites. Use of 
offshore borrow sites will necessitate additional supplements to 
the environmental impact statement. 



Letter to Alcott 
June 10, 1993 
Page 2 

The Department appreciates the opportunity to provide these 
comments. For questions or information regarding the Department's 
approval of this project, please contact Kirby Green at 904/487-
4469, or Mail Station 300 of the letterhead address. 

Sin 

F. Wettstein 
ior Management Analyst 

/jfw 

cc: A.J. Salem, USACE-SAJ 
Kirby Green, DBS 
Bob Clinger, Palm Beach County 
Lynn Griffin, OIP 



STATE OF FLORIDA 

®ffice of t4e ~ouernnr 
THECAPITOL 

TALLAHASSEE, FLORIDA 32399-0001 

LAWION om.Es 
GOVERNOR 

June 24, 1993 · 

Mr. A. J. Salem 
Chief, Planning Division 
Department of the Army 
Jacksonville District Corps 

of Engineers 
Post Office Box 4970 
Jacksonville, Florida 32232-0019 

, I 

RE: Draft Supplement to the Environmental Impact Statement (EIS), Palm Beach County, 
From Martin County Line to Lake Worth Inlet and From South Lake Worth Inlet to 
Broward County Line - Shore Protection - Jupiter/Carlin Segment - Palm Beach 
County, Florida · 

SAi: FL9003161107CR 

Dear Mr. Salem: 

The Florida State Clearinghouse, pursuant to Presidential Executive Order 12372, 
Gubernatorial Executive Order 83-150, the Coastal Zone Management Act Reauthorization 
Amendments of 1990 and the National Environmental Policy Act, has coordinated a review 
of the above referenced project. 

Pursuant to Presidential Executive Order 12372, the project will be in accord with State 
plans, programs, procedures and objectives when consideration is given to and action taken 
on the enclosed comments and requirements of our reviewing agencies. 

The Department of Environmental Regulation (DER) recommends coordination with DER 
wetland resource section staff concerning questions regarding the conditions of the water 
quality certification (permit #501753799) issued on November 30, 1990. 'fhe DER states 
that the issuance of this permit will serve as the final consistency determination. Please 
refer to the enclosed DER comments. 

The Department of Natural Resources (DNR) comments that discussions between the Corps 
of Engineers, Jacksonville District, Palm Beach County and DNR staff have led to revisions 
to the project regarding the quantities of material to be excavated from the Jupiter Inlet ebb 
shoal and other borrow areas. Project modifications are provided in the enclosed DNR 
comments. 

The State has reviewed your federal consistency determination for the above referenced 
project. Based on comments from our reviewing agencies, the State agrees that the 
proposed project is consistent with the Florida Coastal Management Program. 



Mr. A. J. Salem, 
Page Two 

This letter reflects your compliance with Presidential Executive Order 12372. 

Sincerely, 

Ql(,l,\U,lQ_ d') 
JaniJJL. Alcott 
State Clearinghouse 

JLA/bl 

Enclosure(s) 

cc: Department of Environmental Regulation 
Department of Natural. Resources 
Department of State 
Department of Transportation 
Department of Commerce 



DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

P. 0. BOX 4970 
JACKSONVILLE, FLORIDA 32232-0019 

REPLY TO August 19, 1993 
ATTENTION OF 

Programs and Project Management Division 
Project Management Branch 

@....--.-.-.,;;mo____w____ ®, 
Ul1 AUG 2 5 I~,:., 

Mr. Richard E. Walesky ENVIRONMENTAL RESOURC'i:° 
Director MANAGEMENl 
Department of Environmental 

Resources Management 
3111 South Dixie Highway, Suite 146 
West Palm Beach, Florida 33405 

Dear Mr. Walesky: 

This is in regard to the Palm Beach County Shore Protection 
Project, Jupiter/Carlin Segment. The Jacksonville District's 
comments on the Draft Supplement to the Environmental Impact 
Statement (SEIS) for the subject project are as follows: 

a. DNR letter dated June 10, 1993 - Project modifications 
associated with the excavation of the ebb tidal shoal. The final 
SEIS should address the project modifications described in the 
DNR letter (enclosure 1). 

b. EPA letter dated May 7, 1993 - Comments concerning the 
proposed mitigation for impacts to nearshore hardgrounds 
(enclosure 2). The final SEIS should appropriately address 
responses to these comments. 

c. Paragraph 5.32, page 52, references a biological opinion 
(BO) from 1990. A more recent BO was issued on April 2, 1991. 
The most recent BO, including its terms and conditions, should be 
cited in the final SEIS. 

d. The SEIS does not include an assessment of the potential 
for the existence of hazardous and toxic waste in the area of the 
proposed project. An assessment must be completed and documented 
in the report. 

Additional comment letters (enclosures 3-11) are also 
enclosed so they can be .incorporated into the final SEIS by Palm 
Beach County. Please review the comments and revise the SEIS to 
reflect its current status. 
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Should you have any questions, please contact the project 
manager, Mr. Charles Stevens, at 904-232-2113. 

Sincerely, · 

~✓--cCr.......~.-
Richard E. Bonner, P.E . 

.Deputy District Engineer 
for Project Management 

Enclosures 



DEPARTMENT Of THE ARMY 
JACKSONVILLE DISTRICT CORPS OF !NGMl!AS 

P. O. BOX 4970 
JACK$()NVILLE, FL.ORUM 32232-0019 

11&1'1.Y TO April 28, 1994 
ATTEHT10N OF 

Programs and Project Management Division 
Project Management Branch 

Mr. Richard E. Walesky
Director Department of Environmental 

Resources Management 
3111 South Dixie Highway, Suite 146 
West Palm Beach, Florida 33405 

Dear Mr. Walesky: 

This is in regard to our review of the draft General Design 
Memorandum (GDM) for the Jupiter/Carlin segment of the Palm Beach 
County, Florida, Shore Protection Project. Enclosed are comments 
for your consideration. The District recommends that the entire 
GDM not be revised, but that the individual pages needing 
revision he replaced instead. 

If you have any questions or require additional information, 
please contact the project manager, Mr. Charles Stevens, at 
~04-232-2113. 

Sincerely, 

Richard E. Bonner, P.E. 
Deputy District Engineer

for Project Management 

Enclosure 



JAC!CSOHVILLB DISDIC'l' 
COl(l(BftS OB GDX FOR PALM BllCH cotnrrY 

JUPITBR/CARLIB SBGXBJrl' 

1. It is recommended that the approximate number of easements 
to be acquired landward of the ECL be included in paragraph 28. 

2. It is also necessary that a map indicating the project
limits, borrow area, temporary work areas, access, and parcels 
requiring easements be included in the Real Estate Supplement. 
The Plates lA through lC could be used for this purpose adding 
those items not previously dQlineated. 

3. The Real Estate requirements and costs for lands required
for removal of existing groins should be identified, including 
the non-federally owned and private lands. 

4. If it is determined to ;:::hange "local sponsor" to "project
sponsor" throughout the report, the Real Estate Appendix should 
be corrected to remain constistent with the remainder of the 
report. 

s. · The contract bid opening date ot 1 May 1994, is unrealistic. 
A new construction schedule is needed. The revised items of 
local cooperation are needed for the report. Groin removal work 
is a cost shared item. The groin costs and Federal share should 
be added to the CM. It is still not certain that the 1.1 mile 
project is economically justified without inclusion of downdrift 
benefits. 

6. Paragraph 1, 2nd sentence. House Documents do not 
authorized projects, public laws do. The sentence ahould read 
"The project was authorized by Public Law 87-874 on October 23, 
1962." 

7. Paragraph 1, last sentence. the word "locals" should be 
changed to "the non-Federal project sponsor". 

8 • Paragraph 8. A statement should be added about non-Federal 
construction. "The project authorization allows for construction 
of the project by the sponsor with subsequent Federal 
reimbursement." 

9. Paragraph 12. A sentence should be added as follows: "The 
rcviocd items of projeot ooopora~~on are ahcwn in thQ 
recommendations section of the report." 

10. Paragraphs 13 through 15. It should be noted that 
Paragraphs 13 and 14 discuss the 1962 project, while Paragraph 15 
addressed work for. the 1958 project. 

11. Paragraph 18. The first two sentences should be revised as 
follows: HThe modified project recommended for construction in 



this report provides for protection of 1.1 miles of shoreline by
placing periodic nourishment. This report documents the proposed 
work using current price levels, field data, policy and law." 

12. Paragraph 21, 1st sentence. Change ''alternatives" to 
"project modifications''. Last sentence. Change "local" to 
"project", 

13. Paragraph 34. Revise paragraph as follows: "The purpose of 
this section is to summarize the studies done to reexamine the 
optimum length, width and periodic nourishment interval of the 
project. Details of costs and quantities are presented in 
Appendix c and summarized in the table belo~. A renourishment 
interval of 7 years provides the minimum annual cost. Details of 
the economic optimi2ation of the project are summarized in 
Appendix o, Table D-8, and are also shown below." 

14. Table 3 should be expanded to include data similar to that 
in Table D-8. 

15. Paragraph 35. End of first line, add Project "segment" 
consists,,. The 2nd sentence implies that we are obtaining 
permanent easements for the design beach. If we are not, then we 
cannot call the existing beach the design beach, 

16. Paragraph 37. Add 11 , and an interest rate of a percent." to 
the last sentence. 

17. Paragraph 38. Add "for the initial work'1 between ,122.700 
and for in the last sentence. 

18. Paragraph 43. Add "as well as monitoring of the hard bottom 
and seagrass beds" between program and can in the second 
sentence. 

19. Paragraph 45.- The May 1, 1994 contract bid opening date is 
unrealistic. Any work done prior to approval of the design
document and plans and specifications is jneligible for 
reimbursement. It will take a minimum of 4 to 6 months after 
sUbmittal·of the report to SAD for review and approval of the DM. 
The PCA package will also require extensive time. A revised 
construction schedule should be developed with the project 
sponsor. 

20. Table 5. Additional detail on the monitoring plan is 
need-e~. The monitorins her$·and in ~ppandix F n~eds to be ~or.~ 
specific. Monitoring costs are eligible for Federal cost 
sharing. Any monitoring costs incurred after reimbursement would 
be credited to the non-Federal costs associated with the first 
renourishlnent. 

21. Table 6. This table should ha~e monitoring costs added to 
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it, since these are project costs. 

22. Paragraph 51, 2nd sentence. The phrase "will be set to 
limit.. should be replaced with "was scheduled to match natural 
berm elevations. The berm height limits". The 2nd to last 
sentence states that groins will be removed to restore the-visual 
appearance of the beach. This work is not shown in Table 6. 
This is also a cost shared item. The work is necessary to remove 
safety hazards associated with the groin burial, not to restore 
visual appearances. 

23. Paragraph. 52 1 last sentence. Replace "local" with 
"project" 

24. Table 7. It should be clearly shown that the work for 
nourishing the 1.1 mile beach is justified by the benefits for 
the 1,1 mile length without adding in the down drift benefits. 

25. Paragraph 74, 1st sentence. "EC" F;hould be "ER". 

26. Paragraph 75,· 76 and 77 are not consistent as to the 
percentage of Federal participation 54.03 vs. 53.4 percent. 
Discussion concerning an operation and maintenance manual is 
needed here. The O&M manual needs to be completed prior to the 
completion of construction. 

27. Paragraph 77. Add the following to the paragraph: 11 '1'he 
u.s. Army Corps of Engineers (USACE) reviews and approves the 
preconstruction, engineering and design report, the contract 
plans and specifications. USACE monitors project construction 
and performs an audit and inspection at the completion of the 
physical work. A Department of Army permit is neede~ for 
construction when the work is accomplished by the non-Federal 
sponsor. Federal reimbursement will be made subject to 
appropriation of funds by Congress. Federal participation in the 
project is limited to 10 years following the completion of 
construction." 

28. Paragraph 78. Replace the word 11 local 11 with "project" in 
lines 2, sand 12. 

29. Table a. The last property shown in the table may be 
eligible for 65 percent Federal cost sharing, depending on the 
depth of the lot, i.e. AlA protection. This should be discussed 
with USACE prior to finalizi~g the report. 

30. Table 9. The cost for fill placed seaward of the ECL of 
$2,148,000 does not agree with the cost shown in Table 6A of 
$1,895,775. Footnote number one should be from Table 6A, not 
Table 4. Federal cost sharing should be developed as part of 
Table 6 for all of the contracts. 
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31. Paragraph eo. The phrase "the design beach baving no added 
width" is not in agreement with paragraph 35, 1'The existing beach 
will be maintained as the design beach." Consistent terminology 
should be used. 

32. Paragraph s1.· The number 16,826 should be rounded to· 
16,800, The word Hdiftusionu should be replaced with "south 
end11 • 

33. Paragraph 83. The phrase "The total cost for the entire 
authorized project (HD 164/87/1) is .•• 11 should be changed to "The 
total cost for the authorized project for Palm Beach County from 
the North County Line to Lake Worth Inlet and from south Lake 
Worth Inlet to the South County Line is ••• 11 

34. Paragraph 84. The second sentence should be deleted. i 
real estate apnraisal was performed to determine fair market 
yalues for the property. 

35. Table 12. It is not known why the PB-3 cost estimate is 
shown. This estimate is an internal working estimate for USACE 
budgeting purposes, and should be deleted from the report. 

36. Paragraph 87. 1st· sentence and title should change the word 
"local" to 11projecttt. 

37. Par~graph 94. 1st sentence, change the word "local" to 
"project". 

38, The recommendations paragraph should be listed verbatim as 
follows: 

"It is recommended that the authoriied project for Palm Beach 
County from the North County Line to Lake Worth Inlet, and from 
South take Worth Inlet to the South County Line be modified and 
Federal construction funding provided in accordance with the 
selected plan herein, with such Dodifications as in the 
discretion of the Chief of Engineers may_be advisable, Prior to 
construction, the sponsor will enter into a written Project
Cooperation Agreement to provide local cooperation satisfactory 
to the Secretary of the Arlny as follows: 

a. 

b. 

c. etc." 

39. State Water Quality Certificate - This document includes 
work described in paragraph 2 and 8 for dune restoration between 
ONR monuments R-19 and R-29. The main text and or EIS should 
indicate that this work was acco~plished under a previous 
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contract with upland fill, and that this work is not a part of 
this project. 

40. Appendix A - The 10,000 cubic yards (CY) deposited in the 
northern most channel ot Figure A-3 and paragraph 35. This 
number is not explained as to how it was determined. 

41. Appendix B-3, Plate B-1. The line from Area 7 of the borrow 
area running southeast needs to be removed. The X & Y coordinate 
denoting the western end of Area 7 is missing. 

42. Appendix B-11-13, Figures B-1 - B-3, Geologic cross
sections. The sections are referenced on Plate B-1 as GS-1, 
GS-2, and GS-3. That reference should be added to the cross 
section figures following the Geologic Sections 1, 2, and 3. 

43. Same. The word elevation is misspelled. 

44. Same. Set elevations to mean low water. 

45. Same. An examination of the cross-se.ctions has highlighted 
that the vertical limits of the borrow area are based on ~epth 
rather than a base elevation. As a general design it is 
acceptable, however, for plans and specifications the design must 
be based on elevation. The reasons for this is that the dredger 
~ust cut to a vertical box and not an incline, also it would be 
very difficult to verify the dredged volumes. Designing the 
borrow area to elevations could solve many potential problems. 
Material is available to be excavated to -J2.0 NGVD. This would 
give the dredger a flat cut rather than a slope cut and make 
verification possible. In addition, it would simplify the borrow 
area from nine areas to two significantly increase the much 
needed volume of sand available for dredging. 

46. Appendix B-15·, paragraph 29, Please provide all of the 
assignments of core borings to the areas that they represent 
rather than just two examples. This can be added to Table B-3. 
Until this information is available, a verification of the -
characterization procedure and results cannot be made. This 
effects grain size information and overfi"ll calculations. 

47. Appendix B-15, paragraph 30. The borrow area, as designed, 
contains 613,000 CY of sand. The beach fill design and advance 
fill requires 513,00 CY of sand. A 20 percent overage of sand 
will approximately cover the losses during dredging. Additional 
san&must be ava11able to cover incidentals during dredsing, such 
as unexpected hard grounds or pockets of unsuitable material 
which can quickly shrink the volume of available sand. A 
solution to the problem may be to dredge to a flat elevation as 
suggested in Number 6. 

48. Appendix B-16, Table B-J. The numbers under the dredge 
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Area column should be a 3, 

49, Appendix B - Paragraphs 16-17, Table B-1 and Plate B-4. 
The locations, positions etc. of the magnetic anomalies should 
not be shown or listed in the report. 

50, Appendix B-17, paragraph 32. The overfill ratio calculation 
method used by the USACE has historically been a dependable means 
of dete%'11lining sand overfill ratios. Unfortunately, it is 
subject to variations within certain data parameters. One such 
parameter is the presence of bimodal samples. This occurs -when a 
sand sample has two distinct modes usually caused by a high shell 
content. If this is representative of a borrow area or native 
beach, than the overfill ~ethod ~ay not present a true overfill 
ratio. This ~ay be the case for this project, however there is 
no way to tell as the percentage of shell has not been reported.
The vibracores do indicate a high amount of shell present within 
the borrow area. As the borrow area is coarser and better sorted 
than the native beach, engineering judguent would estimate the 
overfill ra~io to be closer to 1.0 than to 3.9. As this is the 
case, we agree that an overfill factor of 1,0 as calculated by 
CP&E is a more realistic overfill ratio. 

51. Appendix B-17, paragraphs 33-36, USACE uses a model to 
predict end losses in conjunction with the overfill ratio. In 
previous studies such as the 1987 GDM that is referenced, this 
model was not in use. As these paragraphs relate to past 
methods, they either need to be rewritten or left out all 
together. 

52. Appendix B, Table B-2.· Mean Grain Size should be rounded to 
hundredths, not thousandths. 

53. Appendix c, paragraph 2, last sentence. The footprint of 
the adjusted beach needs to be determined. This footprint is 
used to determine environmental impacts. The footprint should be 
based on engineering judgment using both natural beach 
slopes/berm heights and equilibrium profile. The equilibrium toe 
of fill is used in the EIS. 

54. Appendix C-19, paragraph 35-36. This paragraph is once 
again comparing your model used today ~1th our modeling methods 
of the past. If a comparison is to be made, compare methods used 
today. As end losses were not calculated in the 1987 GDM, of 
course your model would predict a higher quantity of sand 
required for fill. ~his comparison does not prove your 
methodologies are any better than USACE methodologies. As these 
comparisons are not valid, the paragraphs should be rewritten to 
show this, along with the table, or removed all together. 

55. Appendix D, Tables 0-1 and 0-2. The 500 year data should be 
deleted. The information is not used in the storm damage model 
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as input data, and may mislead reviewers as to the accuracy and 
believability of the DUNE results. 

56. Appendix D, P~ragraph 32, 3rd sentence. Replacement value 
of structure less depreciation is not determined based on 
subtracting the value of the lands from the total value. CESAJ
PO-D should he consulted as to the appropriate language. The 
last sentence refers to sub-Appendix D-1. This sub-appendix is 
missing. 

57. Appendix D, paragraph 33. The phrase" improvements and the 
physical ••. '' in the first sentence should read "improvements,
which is the replacement value less depreciation, and the·· · 
physical ••• ". The property identification numbers should not be 
used for site descriptors, and the data should not be shown in 
Table D-6. The descriptors in Table D-6 should be replaced by 
the site descriptions from table D-3, 

58. Appendix D. Change paragraph 38 to read as follows. "The 
primary benefits computed were the reduction of storm damages and 
the prevention of land losses. Data used as input to the storm 
damage model is also used in the computation· of the prevention of 
loss of land benefits." · 

59. Appendix D, paragraph 39, 1st sentence. Change 11Jnodel was 
used to simulate the••• " to "model computes both existing 
condition damages and damages expected in future years. The 
model si~ulates the .•• " 

60. Appendix D, Table D-5. The table headings show R-13 to R-20 
and R-20 to R-24 in the coiumn headings. Elsewhere in the 
report, the south limit of placement of sand is defined as R-19. 
The same problem exists in Table D-17. 

61. Appendix D, Table 0-11. This table should include a 
breakout of the benefits between R-13 to R-19, and between R-19 
to R-24. The Table heading in the first column implies that the 
benefits are for Rl3-R20, yet the benefits include downdrift 
benefits. 

62. Appendix E. A new model PCA has been developed by our 
higher authority. The District will prepare a draft PCA for the 
spon~or to review, Inclusion of the draft PCA in the design 
document is not necessary. The PCA is a separate document which 
reqµires separate approval by our higher authority. 

63. Appendix F. Monitoring of seagrass beds is not mentioned 
here, The monitoring plan should be developed similar to that 
described in the DM for the Martin county shore protection 
project. Monitoring transect locations should be identified, 
mapping scales predetermined, etc, 
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64. Appendix G, paragraph 2. The second sentence is incorrect, 
and should be deleted, The first sentence should be modified as 
follows: "(PL 87-874), and House .•• " ~hould be changed to lt(PL 
87-874), and is described in House ..• 11 • 

65. Appendil< G. The word 11 local(s)" should be replaced where it 
occurs in this appendix by "project" or "non-Federal" as 
appropriate. The groin removals should be discussed in the 
appendix as needed. 

66. Appendix G, paragraph 27. The paragraph should be revised 
as follows: "The erosion control line has been established and 
is approved at the time ot the issuance of the state water 
quality certificate. Approval of the state is for project
construction since the project work is seaward of the state 
construction control line. The project sponsor is securing the 
borrow area easement from the state. Final approval of these 
items occurs with the issuance of the state water quality 
certificate. The water quality certificate was issued 
December 3, 1990. A copy of the certificate is included in 
Attacmnent B to the environmental impact statement." 

67. Appendix G, paragraph 29. There is a time limit on the 
water quality permit. It should be included rather than stating
it is for a set period of time. The certificate is only for 
initial construction. The certificate would require modification 
or re-issuance for any work not described in the certificate, 
regardless of the time limit. 

68. Appendix G, Consent to Use. The need to obtain state 
approval for construction seaward of the construction control 
line should be added to this section. 

69. Sub-Appendix B-1 and B-2 should follow Appendix B, not 
Appendix G. Sub-appendices should not be included in the report 
as a general rule. Two or three copies of these documents are 
all that is needed for review. Statements are normally added to 
the report stating that the sub-appendices are available up6n 
request. 

70. Sub-Appendix B-2. Please include the grain size curves and 
statistical data for the three other beach sampling lines and for 
all of the offshore vihracore samples. Data results cannot be 
verified without this information. 

71.- GDM page 27, paragraph 69. and SEXS page 59, paragr~ph s.ss. 
The report citation should read Baer et al. 1990. _ 

72. SEIS page 59, paragraph 5.55. The Narch 6, 1991 SHPO letter 
is ~ore appropriately included in Appendix c of the SEIS rather 
than in Appendix E of the GDM. Wherever this letter is included, 
its location should be referenced in the text of this paragraph. 
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,3. SEIS page 59, paragraph 5.55. Identify that the March 25, 
1993 SHPO letter is in Appendix C of the $EIS, 

74. SEIS page 55, paragraph 5.32. After "The USFWS biological 
opinion pursuant to section 7 (OSFWS, 1991) ••.• ", include 
'' (Reference Attachment C) ". 

75. SEIS page 1. Change "PLEASE SEND COMMENTS TO THE DISTRICT 
ENGINEER WITHIN 45 DAYS ••• " to "JO DAYS". 

76. The table requested·supporting the cost of design 
alternatives does not appear in the Engineering Appendix. Tables 
detailing volumes of the project appear, but do not include 
information on project alternatives. 

77. Attatchment B, Final EIS, DER Permit 501753799, . The 
expiration date of the DER permit is 30 November 1995. According 
to the permit, construction is limited to outside the turtle 
nesting window (30. September to 31 May). A project schedule 
should be developed to insure completion before the expiration 
date. 
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United States Department of the Interior 
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VERO BEACH, FLORIDA 32961·2676 

November 8, 1990 

Colonel Bruce A. Malson 
District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Att: Planning Division 

Dear Colonel Malson: 

In accordance with the Fiscal Year 1990 'J ransfer Fund Agreement between The U.S. Fish 
and Wildlife Service (Service) and the Jacksonville District Corps of Engineers (Corps), this 
represents the Final Fish and Wildlife Coordination Act Report on the Jupiter-Carlin, Palm 
Beach County, Florida, Beach Erosion Control Project. The Corps has requested an 
evaluation of the environmental effects of nourishing 1.08 miles of beaches along the 
coastline of the Towtl of Jupiter with material dredged from a borrow area located at Jupiter 
Inlet. This information is needed to enable the Corps to reformulate and evaluate the 
authorized project to assure that it conforms to current environmental needs and criteria. 

Letters of concurrence have been received from the Florida Game and Fresh Water Fish 
Commission and the ~ational Marine Fisheries Service and are included in the Attachments 
section of the rQport. This report constitutes the final report of the Secretary of the Interior 
as required by Section 2(b) of the Fish and Wildlife Coordination Act (16 U.S.C. 1531 et 
seq.) and represents the views of the Department of the Interior. 

Sincerely Yours, 

~.:_ Df,c1... oLO 
D~F~\ 
Field Supervisor 

cc: 
EPA, Atlanta, GA 
NMFS, St. Petersburg, FL 
NMFS, Panama City, FL 
FG&FWFC, Tallahassee, FL 
FG&FWFC, Vero Beach, FL 
DER, Tallahassee, FL 
DNR, Tallahassee, FL 
Palm Beach County D.E.R.M. 
FWS, Jacksonville, FL 
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EXECUTIVE SUMMARY 

The Corps of Engineers (Corps) has requested a Fish and Wildlife 
Coordination Act Report from the U.S. Fish and Wildlife Service (Service) 
regarding the environmental impacts of a proposed beach nourishment project 
at Palm Beach County, Florida. Sand fill for the project would be obtained 
from the ebb tide shoal at Jupiter Inlet. The fill is of high quality and 
no rock outcrops were seen in the borrow area. Biological surveys of the 
area by the project sponsor and the sponsor's contractors have shown that 
there are rock outcrop reefs immediately offshore of the beaches proposed 
for renourishment. Recent surveys by Continental Shelf Associates (CSA) 
and Palm Beach County indicate that reef acreage has increased dramatically 
since July 1989. U.S. Fish and Wildlife Service observations indicate that 
there are currently approximately 5 acres of nearshore reef within the 
project area. This is 5 times the'acreage mapped in 1987 by CSA. our 
observations also show that these reef areas currently provide habitat for 
a community of fishes and invertebrates which is equal in abundance and 
diversity to the adjacent more longlived reefs. It is expected that 
erosion and accretion will continue, resulting in unpredictable changes in 
reef acreage in the project area. It is certain, however, that the total 
exposed rock at any given time after project construction will be several 
acres less than it would have been without the project. 

The Fish and Wildlife Service recommends these impacts be avoided; however, 
based on a mitigation ratio of 0.5 t~ l, 2 acres of artificial reef would 
adequately mitigate for 5 acres of reef burial. Due to high energy and 
scouring, few largf sponges or gorgonians, which take many years to grow, 
are able to become established in the nearshore environment. Some of the 
epibenthos, therefore, may be replaceable if an artificial structure of 
equal surface area and of similar substrate were to be placed outside the 
project area. The biological rational supporting this mitigation 
recommendation is provided in the report. 

At least one acre of designed reef should be deployed before sandpumping 
begins to provide alternative habitat ~or fish displaced by the project. 
Due to the chaiigeable nature of the project area, the Service recommends 
that aerial photographs showing the nearshore reefs in the waters offshore 
of the project site be taken and groundtruthed immediately prior to project 
construction-. The acreage of hard bottom affected by the project should 
then be calculated. That calculation should then be utilized to accurately 
assess project impacts and final mitigation acreage recommendations. 

The project sponsor has informed us that the project is planned for winter 
construction, outside sea turtle nesting season. If winter dredging is 
possible, no adverse impacts on sea turtles are anticipated. However, if 
construction timing is changed and coincides with sea turtle nesting, we 
recommend that the Corps enter into formal Section 7 consultation under the 
Endangered Species Act. 
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I. INTRODUCTION 

Nourishment of the Atlantic shoreline of Palm Beach County from Lake Worth 
Inlet to South Lake Worth Inlet was authorized on July 3, 1958, by section 
101 of the Rivers and Harbors Act (PL 85-500) and is described in House 
Document 342/85/2. The General Design Memorandum (GDM) and Environmental 
Impact Statement for beach erosion control projects within Palm Beach 
County was published in April, 1987. No specific project plans for the 
Jupiter/Car_lin segment are described in the GDM. 

II. PROJECT DESCRIPTION 

The presently considered project calls for the construction of a protective 
beach along the 1.08 mile reach of shore from DNR monument number R-13 to 
DNR monument R-19. The berm, which would be constructed from 500,000 cubic 
yards of fill material, would extend from +10 ft. N.G.V.D. with a slope of 
l to 10. After construction, the equilibrium toe of .. fill would extend 
approximately 500 ft. offshore of the existing Mean High Water Line. The 
Jupiter Inlet Ebb Tide Shoal has been identified as the most cost effective 
and environmentally least damaging sand source. Silt and clay content of 
the sand at the shoal is reported to be 0.6 per cent. 

III. DESCRIPTION OF STUDY AREA 

Palm Beach County is situated on the Atlantic coast of southern Florida. 
The coastal Town o{ Jupiter is located in the northernmost part of the 
county on the Atlantic ocean. The project site is located on the beaches 
of Jupiter, .iJMlediately south of Jupiter Inlet (Fig. 1). See also the 
photographs of the existing beaches in appendix A. 

The Gulfstream is closer to land in Palm Beach County than at any other 
point on the East Coast of the United States. As a result, nearshore 
waters tend to be warmer and clearer than those of nearby Broward and 
Martin Counties. The organisms which•inhabit nearshore reefs are, 
therefore, not.well adapted to survive turbid conditions and may be 
particularly sensitive to unnatural alterations in water quality. 

IV. FISH AND WILDLIFE RESOURCES 

Fish and Wildlife habitats in the project area which could be affected by 
this beach erosion control project include the intertidal beach zone, 
borrow area, nearshore reefs and the aupralittoral beach which serves as 
nesting habitat for at least three species of threatened and endangered sea 
turtles. 

A. Community Descriptions 

Intertidal Beach Zone. The beaches of Palm Beach County are typical of 
other east-central Florida beaches which are subject to the full force of 
ocean waves. These beaches usually have low species diversity, but 
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populations of individual species are often very large. Species such as 
coquina clams, ghost crabs, annelid worms, mole crabs and sand drum are 
highly specialized to survive in this high energy environment. 

Borrow Area. Numerous species of macro-invertebrates inhabit the proposed 
borrow area. These include, hydrozoan, bivalves, gastropods, annelids, 
crustaceans, sea cucumbers, brittlestars, etc. These will be unavoidably 
lost during dredging. However, this habitat is not unique and the area 
will likely recover within one year (Courtenay, et. al. 1974). Motile 
fauna expected to inhabit this area would include penaeid shrimp, 
callenectid crabs, flounder and sole. These species should easily avoid 
the dredge and no adverse effects to them are anticipated. 

Nearshore Reefs. Coquina limestone reefs occur adjacent to and seaward of 
the project area. These features were mapped by Continental Shelf 
Associates (CSA) in 1987 and in four underwater surveys by CSA and Palm 
Beach County personnel since July, 1989. Reef acreage has increased from 
1.21 to 12.78 acres according to the results of these surveys. The latter 
estimate includes sand area between the rocks which-has been estimated to 
constitute approximately 62\ of the total "reef area". Thus, the sponsor's 
most recent estimate of total rock area within the project area is 4.9 
acres (12.78 - 62\). These rock outcrops provide habitat for a wide 
variety of fishes and invertebrates. 

B. Taxa and Important Species 

Epibiota 

The most abundant and evident producers on the Jupiter reefs are the algae. 
The exposed rock provides stable substrate for these organisms which, 
through photosynthesis, produce basic organic material on which much of the 
reef's food web is based. carbon fixed far offsite is also concentrated on 
the reefs. Attached filter feeding organisms contribute to this organic 
base by trapping nutrient rich phytopl.ankton as it is swept past the reef 
by wave and wi.pd generated currents. Sessile cnidaria such as anemones and 
stinging hydroids capture zooplankton and other larger organisms which 
drift to them. 

Fishes and Motile Invertebrates. 

In addition to the algal food which grows on the reefs, fish and motile 
invertebrates are attracted to the basic structure of the reef. The 
numerous crevices, holes, and undercut ledges provide refuge from larger 
predatory fish. It also provides a barrier to currents and substrate for 
attachment of demersile adhesive eggs. 
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Sea Turtles 

The loggerhead turtle (Caretta caretta) nests primarily on beaches from 
North Carolina to Florida. Approximately ninety percent of loggerhead 
nesting within the U.S. occurs in Florida (Murphy and Hopkins, 1984). The 
highest density nesting beaches in Florida occur from Canaveral National 
Seashore, Volusia County, south to John U. Lloyd State Recreation Area in 
Broward county (Conley and Hoffman, 1986). Nesting densities vary from 
leas than one nest per km on the average for some beaches in the northeast, 
southeast, and panhandle of Florida to over 600 neats per km on some 
stretches of beach in south Brevard County (Ehrhart and Witherington, 
1986). The moat recent estimate for total annual nesting effort in the 
southeastern U.S. is 58,000 nests based on aerial surveys conducted in 1983 
(Murphy and Hopkins, 1984). The U.S. loggerhead nesting population, one of 
the two most significant nesting populations in the world, may represent up 
to 30 percent of the worldwide loggerhead nesting population (Rosa, 1982).
This is in contrast to other sea turtle species where nesting occurs 
largely outside the U.S. The loggerhead nesting season is from late April 
to August, with moat nesting occurring in June and July. 

~ 

Green turtle (Chelonia mydaa) nesting within the U.S. occurs principally 
along east central Florida beaches. Nesting densities are much lower than 
for the loggerhead and range from 1-5 nests per Jan on moat beaches within 
its major nesting range, to 13-20 neats per km on high density green turtle 
nesting beaches in south Brevard County and south Jupiter Island in Palm 
Beach county (Conley and Hoffman, 1986; Ehrhart and Witherington, 1986). 
Nesting occurs from May to September with the peak nesting occurring in 
July and August. ' 

The leatherback (Dermochelys imbricata), rarely nests in the continental 
u.s. Eighty-nine leatherback nests were recorded on the Florida east coast 
beaches in 1985 (Conley and Hoffman, 1986). Nesting begins as early as 
late February and terminates by late July. Much of the nesting is centered 
in Palm Beach county but scattered nesting has been recorded on almost all 
Florida east coast ~ounty beaches witn the most northerly record from 
Blackbeard Islpnd, Georgia (Conley and Hoffman, 1986; Sayle, 1985). 

The hawksbill (Eretmochelys imbricata) is a rare nester on southeastern 
U.S. beaches with only 1-2 nests recorded annually in Florida (Conley and 
Hoffman, 1986; Lund, 1985; Mcmurtray and Richardson, 1985). Nesting has 
been recorded for the months of June, July, August, and October and from 
Volusia, Martin, and Dade Counties (Dalrymple et. al., 1985; Lund 1985; 
McMurtray and Richardson, 1985). 

V. FISH AND WILDLIFE SERVICE UNDERWATER OBSERVATIONS 

Methods 

on July 17, 1990, Fish and Wildlife Service biologists inspected scattered 
rocks at DNR monument R-13 which would be effected by the project. Thia 
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inspection was made in conjunction with our review of a permit application 
for treasure salvage proposed for the area. Underwater photographs of the 
rocks (Appendix 2) were taken, algae was collected for later 
identification, and the numbers and variety of fish species recorded. 

On August 8, 1990, another trip to the project site was made to verify reef 
maps prepared for Palm Beach County by Continental Shelf Associates in 1987 
(see Figure 2.). Significant reef area in addition to that mapped by 
Continental Shelf was located. We estimate that approximately 10\ of the 
proposed subtidal fill area consists of nearshore reef. Some of the best 
reef habitats were found offshore between DNR monuments R-16 and R-17, at 
approximately 16.S (see photographs, Appendix C). Algal samples and 
photograghs were taken at R-14. Two more trips were made to the project 
site on August 9 and August 10. T~ese additional trips were made to 
measure the relative values of the new -reef areas found compared to those 
mapped offshore of R-18 in 1987. It is assumed that the reef areas mapped 
in 1987 are persistent features and those found by the Fish and Wildlife 
Service during our ~P.view of the project are recently exposed. In that 
case, the epibenthic community growing on the newly exposed rock surface 
would differ greatly from the climax epibenthic community of the more 
persistent features. Thia leads one to expect that the fish community 
which is, in part, supported by the epibenthoa would also differ 
significantly in species and in relative species abundances from one area 
to the other. 

In order to teat this, on August 9, a north-south transect line 
approximately 300 f.eet long was stretched parallel to the shoreline across 
the reefs 140 yards east of DNR monument R-18 (see Figure 3). Distance to 
the monument was determined from the boat with a Rangematic MK-II range 
finder. This is the location of the largest feature mapped by continental 
Shelf in 1987. Benthic organisms were collected for later identification 
and a stationary census of the resident fish population was taken at 10 
points along the transect using a method adapted from Bohnsak (1988). Two 
changes were made in the method to adapt it to the conditions of this 
project area. Firs~, instead of counting fish within a 25 foot radius, as 
visibility in ~he project area was slightly leas than this, a radius of 10 
feet was used. This also eliminated the problem of excluding from the 
count small individuals and juveniles which might not be seen from the 
center of a 25 foot circle. Thia resulted in lower numbers of fish per 
sample. In addition, since population densities tend to be lower than 
those in the waters off of Key Largo where the method was developed, it was 
possible to count all of the fish which remained within 10 feet of the 
census diver in a much shorter period of time than the 10 minutes proposed 
by Bohnsack. Thus, the timing of each count was limited to no more than 5 
minutes. 

The methods described above were repeated on August 10 at the location of 
rock outcrops east of the Hilton Hotel at DNR monument location 16.S (see 
Figure 4). This is an area of up to S feet of vertical relief which is not 
shown in the existing reef maps. 
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Results 

In general, the water at R-18 was shallower and murkier than that at R-
16.5. Photographs of each area are given in appendices c and o. The 
epibenthos collected was identified to the lowest practical taxonomic 
level. The species collected at their respective locations are listed 
below. 

Table 1. Algal Species at Various Locations at Project Site. 

R-18 

Caulerpa sertularoides 
£.:.. mexicana 

Ulvaria oxysperma 
Laurencia poitei 
Callithamnion cordatum 
Codium intertexum 

Padina sanctae-crucis 
Dictyota cervicornis 

Jania rubens 
Liagora farinosa 
Dictyopteris dellcatula 

Heterosiphonia gibbesii 
Peyssonnelia ~ 

R-16.5 

£.:.. isthmocladum 
£.:.. decorticatum 
!:.:,_ sanctae. 
lh ~ 
Jh bartoyresii
Jh ciliolata 
R..:. dichotoma 

b. pinnata 
R..:. jamaicensis 

H.:. gibb. 
!:.:.. ~ 
Bryopsis pennata 
Halimeda discoidea 
Wranqlia rn 
Gelidium pusillum 
Bryothamnion ID5L:.. 
Centroceras clav. 
Maristiella echino. 
Schizothrix calcic. 

R-14 

£.:.. sert. 
£.:.. cupressiodes 
£.:.. prolifera 

£.:.. Jll2.:.. 

Jb. cerv. 

Jb. jam. 
Jb. delicatula 

~~ 

H.:. disc. 
&. penicillata 

Champia parvula 
Griffithsia globulifera 

The census points along the transect lines where fish counts were made were 
determined by practical considerations. After swimming approximately 25 
feet, a position along the line was selected which afforded a panoramic 
view of the reefs. The resulting distances of sampling stations from the 
boat along the line are given on the following page. 
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Table 2. Distance of Census Pointe Along Transect Line. 

R-18 R-16.5 
20 2.3 feet 
50 56 
100 75 
132 105 
151 125 
185 163 
213 181 
259 205 
314 235 
358 277 

Data on the fish species gathered at each station are given in the tables 2 
and 3 on the following page.0 .. A total of 34 species of reef fishes were 
observed at the two sampling locations. Other species such as the spanish 
mackerel, which are not strictly reef species, were not counted. Large 
schools of 200 or more juveniles were also seen at stations 6,7, and 8 of 
area R-16.5. These are not listed on Table 3. 

Thirteen of the 34 species were common to both the persistent (R-18) and 
newly exposed (R-16.S) reef areas. The similarity of species composition 
between the two areas seems greater considering that R-18 had 24 species 
and R-16.5 had 23 9pecies. This means that each area has more than half of 
it's species in common with the other. In addition, the abundances of 
individuals of the species common to both areas show a similar pattern. 
This is particularly true of the more dominant fish species such as the 
Black margate (BMRGAT) which totaled 18 and 13 individuals for R-18 and R-
16.S respectively; the Grey snapper (GRYSNAP), which totaled 16 and 15 
respectively; and the Spot fin porgy (SPFINP) which totaled 18 and 19. The 
biggest dissimilarities were found in the numbers of sergeant majors 
(SGTMAJ) which were•most abundant at R•18 and Tomtate which was more 
prevalent at Rt-16.5. This is due to the presence of one large school of 
juvenile Tomtate at station 8. 

It should be- noted that examination of the tables may shed some light on 
the types of distributions which each species tends toward (i.e. clumped, 
even, or random). Areas of greater or lesser abundance of each species can 
also be seen. For example, Black margate tended to be more concentrated in 
the northern half of each transect with local centers of abundance at 
station 7 (R-16.5) and station 10 (R-18) at the time of this field trip. 

Numerous other species of fishes and invertebrates where seen incidental to 
the more systematic observations. These include Spiny lobster (R-16.S and 
R-18), Red snapper, feathery hydroids, and starlet coral (R-16.S). The 
presence of starlet coral at R-16.5 location suggests that at least part of 
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-------------------------------------------------------

1able 3. REEF FISH ABUNDANCE, T-16.5 
STATION 

SPECIES l 2 3 4 5 6 7 8 9 10 TOTAL 

BARJCK 1 l 
BSEABAS l l 
GAGGRPR 1 1 2 
SPFINP 6 6 1 l l l 3 19 
PRKFSH l 3 l 3 8 
BMRGAT 1 10 l 1 13 
WHTGRNT 1 l 
TOMTATE 4 45 1 50 
SLRSCH 1 1 
HIGHAT 3 3 
BDACHUB 1 1 2 
YLTSNAP 4 1 1 6·" 
LNSNAP 1 2 3 
GRYSNAP 1 1 4 8 1 15 
SPFMOJ 1 1 
BEUGRGY 1 1 2 
CCDAMS 1 1 1 2 1 6 
SGTHAJ 1 1 2 
DSKYDAM 1 l 
SLPDCK 1 1 3 1 2 1 9 
PRR'l'FSH 1 1 1 1 4 

· DRFSH 2 1 3 
HBLNNY 2 1 3 

--------~----------------------------------------------
SPECIES 9 5 3 8 1 UJ 8 5 9 4 23 
INDIVID 20 10 9 15 1 14 18 51 12 6 156 

Table 4. REEr rlSH ABUNDANCE, T-18 
STATION 

. 1SPECIES 2 3 4 ~ 6 7 8 9 10 TOTAL 

----~--------------------------------------------------BARJCK 1 1 
VELLJCK 1 1 2 
BLURUN 1 1 
PRKS:-SH 1 1 
BHRGAT 1 2 3 12 18 
SLRSCH 1 1 2 
LNSNAP 1 1 1 1 4 
GRYSNAP 2 4 1 8 1 16 
SCLNSTR 2 1 3 
IRSHPNP 1 1 
SPF"NOJ 10 10 
SPF"'INP e 2 1 1 1 3 1 1 18 
CCDAMS 1 3 3 1 8 
SGTNAJ 5 g 3 1 2 1 1 22 
DSKVOAM 1 1 
SLPDCK 1 1 2 
BLUHD 1 1 
PRRTF'SH 1 1 1 3 
l>Rf99H 1 1 2 
GRYTRIG 1 1 
HBLNNY 
BDDLGBY 

1 1 l 1 1 
1 

s 
·1 

PRKUPN 1 1 
UNIDENT l 1 

-----~-----------~-------------------~-----------------
'"'0-C-l"'TC::-~ 3 1 7 ~ 7 CJ 8 7 11 2◄ 

I" • 0• ,, !9 21 1~ 



these formations have been exposed for many years. It is our impression 
that the habitat at R-16.S is of higher value than that of R-18. Factors 
which contribute to this impression are: greater depth, higher relief (up 
to 5.5 feet), more fish, presence of large schools of juveniles, presence 
of large groupers. 

VI. DISCUSSION AND IMPACTS 

Beach zone. Since sandy beaches are populated by small, short-lived 
organisms with great reproductive potential, in most instances these 
communities recover quickly from environmental disturbances. The impacts 
of this beach erosion project on the beach zone fauna will depend primarily 
on the quality of the nourishment material. Since the sand proposed to be 
used for this project is of similar composition to the natural beach, 
recovery of the beach fauna should'oceur in a few months or less. 

Nearshore Reef Zone. In agreement with the most recent surveys by Palm 
Beach County, we e~~imate that approximately 5 acres of nearshore reef will 
be buried by beach fill if this project is implemented as proposed. The 
actual figure for current reef acreage calculated by Palm Beach County is 
12.78 acres, but this figure includes the sand areas between rocks. Total 
rock area is reported to be around 381 or 4.9 acres. Since July, 1989, CSA 
and Palm Beach county have completed 4 surveys using diver transects which 
show reef acreage increasing as depicted in Figure 5 on the following page. 

A least squares line drawn according to the data points for each 
measurement of ree{ acreage at a particular time (measured in months 
beginning with the July, 1989 survey) has a slope of .85. ln other words, 
the average monthly increase in reef acreage has been .85 acres over the 
past year. That equals an average annual increase of 10.2 acres. We do 
not attempt to speculate whether or not this rate of exposure will 
continue. lt is clear, however, that the immediate effect of the 
depositing of fill according to current project plane will be the lose of 
most of the 5 acres of nearshore reef that lie within the project area. 
That which is not destroyed by burial will be degraded by an increase in 
scouring and s~dimentation. The higher points in the existing reef are 
currently above the zone where these effects are severe enough to prevent 
the establishment of sessile organisms. From R-14 to R-17, much of the 
fill is anticipated to extend beyond the outer edge of the reefs, the sand 
is expected to rise as much as 1 foot above the existing sea floor even at 
these more distant locations. From R-17 to R-18, the toe of fill is 
expected to stop before reaching the outer reef edge. This will result in 
a narrow band of reef within the project area where the sand would not rise 
sufficiently to cause significant harm to the existing reef community. 

This loss of most of the existing 5 acres of reef will continue for the 
duration of the project. This is illustrated in figure 6, page 14. The 
first half of the graph depicts the history of reef coverage and 
uncoverage, including the recent trend toward increased rock exposure. ln 
the second half of the graph, the line divides into projected reef acreage 
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with and without the project. There is an immediate loss of abouts acres. 
After the project is constructed, and if erosion continues, the reduction 
of reef acreage continues. The future-"without project" and future-"with 
project" reef acreages run roughly parallel, with the latter line running
consistently 5 acres below the former. 

INCREASE IN REEF ACREAGE 
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Figure 5- Change in Reef Acreage over the Past 14 Months 

Another effect of adding a layer of sand above what would exist otherwise 
is that intervals between exposure of the reef which may occur as part of a 
natural cycle, will become longer. Each area which may be buried, in time, 
by natural accretion, will be covered not only by natural accretion, but 
also by the layer of sand from this project. The effect of this will be 
that when erosion resumes, more sand will have to be cleared away before 
the reef is exposed again, This could mean that no reef would appear for 
years between accretion cycles whereas if left alone, natural burial may 
only last a matter of months. 

Sea Turtles. The project will result in an increase in nesting suitability 
for endangered and threatened sea turtles. some adverse effects may still 
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Figure 6. Anticipated Changes in Reef Acreage With and Without Project 

result during construction if the project is done during the nesting 
season. Thepe include: 

1. Scarp development at the edge of the beach fill, rendering the 
beach inaccessible to nesting turtles, 

2. Entrapment of the hatchlings in the vehicle tracks, 

3. Alterations in moisture levels or other aspects of the 
microhabitat within the nest cavity, 

4. Alteration of unknown beach signature components which may 
disrupt nest site fidelity, 

5. Compaction and cementation of beach sediments which causes 
reduced nesting success (nesting emergences/total emergence x 
100), and aberrant nest· cavity construction which in turn can 
result in broken eggs. 
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Personnel from Palm Beach County and project descriptions from the corps of 
Engineers have all indicated that construction is intended to occur in 
winter, outside sea turtle nesting season. This possibility is also 
preferred by the Fish and Wildlife Service. Except for possible post
project compaction of the fill, winter construction would nearly eliminate 
deliterious effect by the project on sea turtles. 

VII. MITIGATION 

We estimate that most of the existing 5 acres of the nearshore rock will be 
either buried or severely degraded by beach fill as a result of this 
project. This estimate is based on what we observed to be approximately 
10\ aerial coverage with solid substrate of the bottom within the fill 
area. As much of the reef is newly exposed, epibiotic growth is recent and 
replaceable. This could be accomplished by providing new limestone 
substrate in the form of an artificial.reef of equivalent unsecured surface 
area. 

Too often, artificial reefs are created without a clear?-y defined purpose 
and without sufficient planning. The United States in particular has 
pursued an unsophisticated and frugal approach to artificial reef planning 
and construction. The use of scrap and discarded rubble, because of its 
low coat, is most commonly used (McGurrin, et. al., 1989) despite its 
inadequacy in providing suitable habitat for targeted species. In 
contrast, the Japanese have invested billions of dollars in developing 
techniques to create new habitat and increase seafood production (Grove, 
et. al., 1989; Sonu et. al., 1985). These efforts have been reported by 
Sheehy (1983), and,Brock and Norris (1989) to have resulted in much more 
efficient reef technology. While costs per area of reef are higher, the 
increase in reef fish and epibenthic organism abundance per area over 
traditional U.S. reef technology (Sheehy, 1983; Brock and Norris, 1989) may 
more than offset this cost (Sato, 1985). 

To correct the deficiencies in and fragmentation of the U.S. artificial 
reef program, the Secretary of Commerce was directed, under the provisions 
of the National Fishing Enhancement Act of 1984 to develop and publish a 
long-term Natienal Artificial Reef Plan to promote and facilitate 
responsible and effective artificial reef use based on the best scientific 
information available. A working plan was published by the National Marine 
Fisheries Service in 1985 under the authorship of Richard B. Stone. To 
conform to the Plan each project should have a clearly defined list of 
species targeted for habitat enhancement and user group intended to be 
benefitted. In this case, the largest user groups which we expect will 
incur losses by the project are the local SCUBA divers and vacationing 
snorkelers. Artificial reefs intended to mitigate for this project should 
keep benefits to these groups as the primary objective. This will require 
certain design features. The structures must provide a scenic, safe, and 
accessible replacement for the structure lost by the project. 
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Some fundamental features which should be incorporated into the design are: 
1) extensive unshaded horizontal surface area for the attachment and growth 
of gorgonians and macroalgae; 2) openings near the bottom, for Spiny 
lobster, depth of at least 2 ft. and height of no more than l ft.; 3) 
interstitial spaces of approximately 10 cubic ft.; 4) large overhanging 
ledges to provide shaded resting space for large fish, particularly common 
snook; 5) numerous projections, crevices, and holes ranging in size from 
one to three inches in width and up to 1 foot in length (projections) and 
up to one foot in depth (holes and crevices). These smaller features are 
intended to provide refugia for small fish and for juvenile fishes, as well 
as to provide additional surface area for epibiotic growth. 

We have seen designs for concrete modules, similar in design to Japanese 
modules, which Palm Beach County Biologist's are considering for 
construction and deployment as part of their artificial reef program. 
These structures incorporate many of the features mentioned above but would 
be built of concrete rather than limestone. A possible solution to the 

~-,potential problems associated with substrate selectivity in fouling 
organisms, would be to embed limestone rock in the surface of the concrete. 
Alternatively, the Corps of Engineers, by letter dated February 27, 1990, 
to the City of Vero Beach, proposed as mitigation for reef loss due to the 
Indian River County Erosion Control project, the construction of 8 rock 
rubble reef structures 100 feet long by SO feet wide by S feet high. If 
the rocks used to construct such a reef are of a variety of sizes and of 
sufficient diameter (2 feet minimum) to provide large interstitial spaces 
and if the majority of the surface area of the structure were limestone, we 
would consider the,construction of 16 of these modules to constitute 
adequate habitat replacement for the losses expected to occur as a result 
of the Jupiter/Carlin project. These structures would only cover 
approximately 2 acres of the sea floor, but would be of such high relief as 
to place a greater proportion of the reef surface above the scour zone. 

We estimate that SO\ of the existing reef is of sufficient relief from the 
sea floor to allow for the establishment of a rich community of 
macroepibenthic organisms:~ An artific-i.al reef created with the provision 
of suitable su~strate as an objective could have as much as 100\ of its 
upper surface above the scour zone. In addition, fill from the project 
south of R-17 is not expected to extend beyond the outer reef edge. This 
will leave a narrow band of rock landward of the toe of fill which will not 
be significantly reduced in relief from the created bottom to adversely 
affect habitat values. It is our opinion, therefore, that if carefully 
planned and executed, an artificial reef of no less than 2 acres could 
adequately compensate for reef losses incurred by the proposed project. We 
would welcome the opportunity to work with Corps staff and that of Palm 
Beach county in developing a suitable yet economical reef design and in 
monitoring the effectiveness of that design. 
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VIII. FISH AND WILDLIFE SERVICE RECOMMENDATIONS 

The Fish and Wildlife Service recommends that the following be included in 
future project planning: 

A. Project Design 

1. The nourishment area should be moved to the south where, we 
have been informed by Palm Beach County there are no nearshore 
reefs. Nourishment from R-18.5 to R-24 would still allow for 
creation of a wide public beach at southern Jupiter Park and 
for the addition of sand into the system south of Jupiter 
Inlet. Eventually, this sand would be transported by natural 
littoral drift to beaches even further south. 

B. Reef Mitigation 

1. 1 If the project is not moved to a less environmentally sensitive 
area, a new set of aerial photographs of the nearshore should 
be taken and a precise measurement of the reef area which will 
be buried by the project should be made. Once this is done, 
final mitigation acreage necessary to compensate for this 
burial can be calculated. 

' 2. Under current conditions, approximately 5 acres of reef will be 
buried. We recommend that at least l acre of artificial reef 
is deployed prior to project construction. This will provide 
an alternative refuge for some of the fish displaced by the 
project. 

3. Assuming that the artificial structure will have approximately 
twice as much surface area-per acre above the scour zone as the 
na~ural reef, we recommend a mitigation ratio of no less than 
0.5 to 1. As already discussed, according current project 
plans, the toe of fill would not extend beyond the outer edge 

-of the reef from R-17 to R-18. According equilibrium profiles 
provided to us by the Corps of Engineers, this will leave an 
area approximately 1000 feet long and 20 feet wide within the 
fill area in which the sand will only rise 1 to 2 feet above 
the existing sea floor, reducing anticipated impacts. Thus 
20,000 square-"feet or 0.5 acres may be subtracted from the 
total planned mitigation acreage. This leaves a designed reef 
requirement of 2.0 acres based on current reef acreage present 
in the fill area. 

4. The artificial reef structure selected for mitigation should be 
designed to provide habitat for species which are of interest 
to local SCUBA divers and snorkelers. It should be constructed 
of natural material (i.e. limestone). Design features should 
include: a) extensive unshaded horizontal surface area; b) 
openings near the bottom for Florida lobster; d) interstitial 
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spaces approximately 10 cubic feet; e) large overhanging 
ledges; f) numerous projections, crevices and holes. 

5. Based on existipg reef acreage, we recommend that the designed 
reef consist of 16 modules, either of limestone boulders or the 
limestone embedded concrete modules shown to us by Palm Beach 
County, which are SO ft. wide by 100 ft. long by at least 5 ft. 
high. 

6. We expect that bed rock exists one or two feet below the sand 
just offshore of the exposed rock in the southern end of the 
project at R-17 to R-18. Pending verification of this, we have 
tentatively selected the area as the mitigation site. The area 
is also easily accessible to recreational divers and snorkelers 
being offshore of Carl~n Park. 

7. Monitoring and annual reporting to the Corps of Engineers and 
resource agencies on the effectiveness of the mitigation should 
be incorporated as a project feature. Monitoring should 
include quantitative measurement of the macroepibenthos per 
square meter by wet weight of organisms which have been removed 
from the substrate. Comparisons should be made between total 
biomass, macroepifloral biomass and macroepifaunal biomass at 
the designed reef and at nearby natural reefs. Fin fish 
communities at both reef types should be censused and compared 
in number, species and biomass (estimated). Fish communities 
should also be compared at both reef types using similarity 
indexi~g. Sampling should take place once in each season ·for 
three years or until it is clear that community structure has 
stabilized. 

8. The Fish and Wildlife Service should be funded by the Corps of 
Engineers to participate in the monitoring of the designed 
reefs. This will promote a better understanding of design 
effects on reef communities and facilitate the development of 
an increasingly effective Ktificial reef strategy and better 
iniormed decision making for future Civil Works projects. 

9. The reef mitigation plan described above should be included as 
a Federal project feature subject to cost-sharing (i.e. 60\ 
Federal, 40\ local) to defray the project sponsor's cost of 
mitigation. 

c. Threatened and Endangered Sea Turtles 

1. We recommend, in accordance with the written intent of the 
project sponsor, that the work be performed outside the peak 
period of turtle nesting season, from October 5 through June l. 
If this schedule is not adhered to, we recommend that the Corps 
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initiate consultation under Section 7 of the Endangered Species
Act. 

2, Nourished beaches should be plowed to a depth of at least 36 
inches immediately following completion of beach nourishment if 
sand compaction is greater than 500 cone penetrometer units. 

3. Sea oats or other appropriate dune vegetation should be planted 
where possible on nourished beaches to enhance dune 
restoration. The Florida Department of Natural Resources, 
Division of Beaches and Shores, can provide technical 
assistance on the specifications for the design and 
implementation. 

Although this does not constitute a Biological Opinion described under 
Section 7 of the Endangered Species Act, it does fulfill the requirements 
of the Act, and no further action is required. If modifications are made 
in the project or if additional information involving potential impacts on 
listed species becomes available, please notify our office (407-562-3909). 

C • 

IX. SUMMARY 

The Corps of Engineers ha• requested com111ent ■ froa the Fish and Wildlife 
Service regarding a proposed beach nourishment project at Jupiter, Pala 
Beach County, Florida. 

The proposed project will result in the direct burial of approximately five 
acres of nearshore'reef. The Service recommends that the nourishment area 
be moved south to avoid the reefs if at all possible. If the project is 
not relocated, reef acreage buried should be mitigated for with artificial 
reef habitat at an approximate ratio of 0.5 to 1 with a suitable reef 
design. Monitoring of the created reef should be conducted for three years 
or until reef community structure has stabilized. 

The project is proposed to be constructed in winter, outside the sea turtle 
nesting season4 The Service, therefore, has determined that the project 
will not adversely effect Federal listed threatened and endangered sea 
turtles. If the project timing is changed so that dredging/filling occurs 
within the nesting season (June 1 through October 5), the Service 
recommends fhe Corps enter into formal Section 7 consultation in accordance 
with the Endangered Species Act. 
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Jupiter/Carlin Shore Protection Project, Final SEIS 

Attachment B 

State Water Quality Certification 
Florida Department of Environmental Regulation Permit 
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C E R T I F I E D 

:: . , .. '.. ;.::s·:~!RPJ!l.PARTMENT 

In the Matter of an 
Application for Permit by: 

Palm Beach County Board 
of County Commissioners 

c/o Richard Walesky DER File No. 501753799 
Department of Environmental Palm Beach County 
Resources Management 
3111 South Dixie Highway 
Suite 146 
West Palm Beach, Florida 33405 __________________/ 

Enclosed is Permit No. 501753799, issued pursuant to Chapter 403, 
Florida Statutes. 

Any party to the Order (Permit) has the right to seek judicial 
review of the permit pursuant to Section 120.68, Florida Statutes, 
by the filinq of a Notice of Appeal pursuant to Rule 9.110, 
Florida Rules of Appellate Procedure, with the Clerk of the 
Department in the Office of General Counsel, 2600 Blair Stone 
Road, Tallahassee, Florida 32399-2400; and by filing a copy of the 
Notice of Appeal accompanied by the applicable filing fees with 
the appropriate District Court of Appeal. The Notice of Appeal 
must be filed within 30 days from the date this Notice is filed 
with the Clerk of the Department. 

Executed in Tallahassee, Florida. 

STATE OF FLORIDA DEPARTMENT OF 
ENVIRONMENTAL REGULATION 
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recei 

Clerk 
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h reby acknowledged. 

Date 

Notice of Permit 
Permit No. 501753799 
Palm Beach County Board of County Commissioners 
Page 2 

Copies furnished to: 

Larry O'Donnell, DER, Southeast District 
Florida Marine Patrol 
U.S. Army Corps of Engineers, Jacksonville, (90IPD00902) 
Game and Fresh Water Fish Commission 
Wetland Resource Permit File 
Leigh O'Sheilds, DNR, State Lands 
Padden Woodruff, DNR, Beaches and Shores 
Palm Beach County Property Appraiser 

CERTIFICATE OF SERVICE 

This is to certify that this NOTICE OF PERMIT and all copies 

were m~:_ei._to the l~s/ed persons before the close of business on 

this _d_Y=------- ~day o[_/_L~~ .1990. 

FILING AND ACKNOWLEDGEMENT 

FILED, on this date, pursuant to 120.52(9), 
ignated Department Clerk, 
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t. 
Florida Department of Environmental Regulation 
Twin Towers Office Bldg. • 2600 Blair Scone Road • Tallahassee, Florida 32399-2400 

Bob M~rtinc:z, Govc:rnor Dale Tw:ichtmann, Secretary John She:irc:r. Assistant Secretarv 

PERMITTEE: Permit No. 501753799 
Palm Beach County Board of Date of Issue: November 30, 1990 

County Commissioners Expiration Date: November 30, 1995 
c/o Richard Walesky County: Palm Beach 
Department of Environmental Project: Wetland Resource, 

Resources Management 5-Year 
3111 South Dixie Highway, 
Suite 146 
West Palm Beach, Florida 33405 

This permit is issued under the provisions of Chapter 403, Florida 
Statutes, Public Law 92-500, Title 17, and Rule 17-312, Florida 
Administrative Code. The above named permittee is hereby 
authorized to perform the work or operate the facility shown on 
the application and approved drawing{s), plans, and other 
documents attached hereto or on file with the department and made 
a part hereof and specifically described as follows: 

PROJECT DESCRIPTION: 
To restore 1.08 miles of beach between DNR monuments R-13 and R-19 
and to _rebuild dunes between DNR monuments R-19 and R-29 by: 
hydraulically dredging 500,000 cu. yds. of material from the ebb 
shoal associated with Jupiter Inlet, placing the material on the 
beach, shaping 490,000 cu. yds. of the material to provide a total 
beach width of 200-250 feet at +9 feet NGVD, and shaping 10,000 
cu. yds. of the material to restore dunes between monuments R-19 
and R-29. Variance VE-50-528, which authorizes a 500-meter mixing 
zone for turbidity, is issued in conjunction with this permit. 

LOCATION: 
Atlantic Ocean South of Jupiter Inlet between DNR monuments R-13 
and R-29; Palm Beach County; Section 32 in Township 40S/Range 43E 
and Sections 5 and 8 in Township 41S/Range 43E; Class III waters. 
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GENERAL CONDITIONS: 
1. The terms, conditions, requirements, limitations, and 

restrictions set forth herein are "Permit Conditions" and as such 
are binding upon the permittee and enforceable pursuant to the 
authority of Sections 403.161, 403.727, or 403.859 through 
403.861, Florida Statutes. The permittee is hereby placed on 
notice that the department will review this permit periodically 
and may initiate enforcement action for any violation of the 
"Permit Conditions" by the permittee, its agents, employees, 
servants or representatives. 

2. This permit is valid only for the specific processes and 
operations applied for and indicated in the approved drawings or 
exhibits. Any unauthorized deviation from the approved drawings, 
exhibits, specifications, or conditions of this permit may 
constitute grounds for revocation and enforcement action by the 
department. 

3. As provided in Subsections 403.087(6) and 403.722(5), Florida 
Statutes, the issuance of this permit does not convey any vested 
rights or any exclusive privileges. Nor does it authorize any 
injury to public or private property or any invasion of personal 
rights, nor any infringement of federal, state or local laws or 
regulations. This permit does not constitute a waiver of or 
approval of any other department permit that may be required for 
other aspects of the total project which are not addressed in the 
permit. 

4. This permit conveys no title to land or water, does not 
constitute state recognition or acknowledgement of title, and does 
not constitute authority for the use of submerged lands unless 
herein provided and the necessary title or leasehold interests 
have been obtained from the state. Only the Trustees of the 
Internal Improvement Trust Fund may express state opinion as to 
title. 

5. This permit does not relieve the permittee from liability for 
harm or injury to human health or welfare, animal, plant or 
aquatic life or property and penalties therefor caused by the 
construction or operation of this permitted source, nor does it 
allow the permittee to cause pollution in contravention of Florida 
Statutes and department rules, unless specifically authorized by 
an order from the department. 

6. The permittee shall at all times properly operate and 
maintain the facility and systems of treatment and control (and 
related appurtenances) that are installed or used by the permittee 
to achieve compliance with the conditions of this permit, as 
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required by department rules. This provision includes the 
operation of backup or auxiliary facilities or similar systems 
when necessary to achieve compliance with the conditions of the 
permit and when required by department rules. 

7. The permittee, by accepting this permit, specifically agrees 
to allow authorized department personnel, upon presentation of 
credentials or other documents as may be required by law, access 
to the premises, at reasonable times, where the permitted activity
is located or conducted for the purpose of: 

a. Having access to and copying any records that must be 
kept under the conditions of the permit; 

b. Inspecting the facility, equipment, practices, or 
operations regulated or required under this permit; and 

c. Sampling or monitoring any substances or parameters at 
any location reasonably necessary to assure compliance 
with this permit or department rules. 

Reasonable time may depend on the nature of the concern being 
investigated. 

a. If, for any reason, the permittee does not comply with or 
will be unable to comply with any condition or limitation 
specified in this permit, the permittee shall immediately notify 
and provide the department with the following information: 

a. a description of and cause of non-compliance; and 

b. the period of noncompliance, including exact dates and 
times; or, if not corrected, the anticipated time the 
non-compliance is expected-to continue, and steps being 
taken to reduce, eliminate, and prevent recurrence of 
the non-compliance. 

The permittee shall be responsible for any and all damages which 
may result and may be subject to enforcement action by the 
department for penalties or revocation of this permit. 

9. In accepting this permit, the permittee understands and 
agrees that all records, notes, monitoring data and other 
information relating to the construction or operation of this 
permitted source, which are submitted to the department, may be 
used by the department as evidence in any enforcement case arising 
under the Florida Statutes or department rules, except where such 
use is proscribed by Sections 403.73 and 403.111, Florida Statutes. 
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10. The permittee agrees to comply with changes in department 
rules and Florida Statutes after a reasonable time for compliance, 
provided however, the permittee does not waive any other rights 
granted by Florida Statutes or department rules. 

11. This permit is transferable only upon department approval in 
accordance with Florida Administrative Code Rules 17-4.12 and 
17-30.30, as applicable. The permittee shall be liable for any 
non-compliance of the permitted activity until the transfer is 
approved by the department. 

12. This permit is required to be kept at the work site of the 
permitted activity during the entire period of construction or 
operation. 

13. This permit also constitutes Certification of Compliance with 
State Water Quality Standards (Section 401, PL 92-500). 

14. The permittee shall comply with the following monitoring and 
record keeping requirements: 

a. Upon request, the permittee shall furnish all records 
and plans required under department rules. The 
retention period for all records will be extended 
automatically, unless otherwise stipulated by the 
department, during the course of any unresolved 
enfercement action. 

b. The permittee shall retain at the facility or other 
location designated by this permit records of all 
monitoring information (including all calibration and 
maintenance records and all original strip chart 
recordings for continuous monitoring instrumentation}, 
copies of all reports required by this permit, and 
records of all data used to complete the application for 
this permit. The time period of retention shall be at 
least three years from the date of the sample, 
measurement, report or application unless otherwise 
specified by department rule. 

c. Records of monitoring information shall include: 

• the date, exact place, and time of sampling or 
measurements; 

• the person responsible for performing the sampling 
or measurements; 

https://17-30.30
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• the date(s) analyses were performed; 

• the person responsible for performing the analyses; 

• the analytical techniques or methods used; and 

• the results of such analyses . 

15. When requested by the department, the permittee shall within 
a reasonable time furnish any information required by law which is 
needed to determine compliance with the permit. If the permittee 
becomes aware that relevant facts were not submitted or were 
incorrect in the permit application or in any report to the 
department, such facts or information shall be submitted or 
corrected promptly. 

SPECIFIC CONDITIONS: 
1. The permittee is hereby advised that Florida law states: "No 

person shall commence any excavation, construction, or other 
activity involving the use of sovereign or other lands of the 
state, title to which is vested in the Board of Trustees of the 
Internal Improvement Trust Fund or the Department of Natural 
Resources under Chapter 253, until such person has received from 
the Board of Trustees of the Internal Improvement Trust Fund the 
required lease, license, easement, or other form of consent 
authorizing the proposed use." Pursuant to Florida Administrative 
Code Rule 16Q-14, if such work is done without consent, or if a 
persoti otherwise damages state land or products of state land, the 
Board of Trustees may levy administrative fines of up to $10,000 
per offense. 

2. If historical or archaeological artifacts, such as Native 
American canoes, are discovered at any time within the project 
site, the permittee shall immediately notify the Department's 
Southeast District office and the Bureau of Historic Preservation, 
Division of Historical Resources, R. A. Gray Building, 
Tallahassee, Florida 32399-0250. 

3. Prior to commencement of work authorized by this permit, the 
permittee shall notify the Department of Environmental Regulation 
(Bureau of Wetland Resource Management in Tallahassee and the 
Southeast District office in West Palm Beach) in writing of this 
commencement. 

4. No material shall be placed seaward of the construction 
profiles shown on Figures 7 through 24 of the attached drawings. 
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5. Best management practices shall be used at all times during 
construction to minimize turbidity at both the borrow and fill 
sites. At the fill site, these practices shall include 
constructing dikes parallel to the shore and landward of mean high 
water and discharging the fill material landward of these dikes. 

6. To protect archaeological resources in the vicinity of the 
borrow area, before any dredging begins and before any dredge 
equipment is brought to the borrow area, the perimeter of the 
dredge area shall be marked by a series of lighted buoys that are 
no more than 1,000 ft. apart. These buoys shall be placed as 
generally indicated in Figure 2. In addition, the permittee shall 
ensure that all construction personnel are aware that these buoys 
mark the edges of the construction area and that no construction 
equipment shall be placed outside this area. Finally, the 
permittee shall ensure that the buoys are maintained and easily 
visible by construction personnel during all periods of 
construction. 

7. To minimize the impacts to nesting sea turtles, all 
construction shall be limited to the period between September 30 
and May 31. If any filling is done between Mayland May 31 or 
between September land September 30, the permittee shall relocate 
sea turtle nests according to a plan specifically approved for 
this project by the Department of Natural Resources (DNR). 
Regardless of when the project is done, the permittee shall till 
the beach according to a plan specifically approved for this 
project by DNR. A copy of these approved plans shall be submitted 
to th€ Department at least 90 days before construction begins. 

8. Material dredged from the borrow area may be used to rebuild 
dunes between DNR monuments R-19 and R-29. Although rebuilding 
these dunes is outside the Department's jurisdiction, the dredging 
and dewatering {as presently proposed) of the material used to 
create the dunes is within the Department's jurisdiction. If the 
borrow area is used as the source of material for this work, the 
material shall be dredged and dewatered according to the 
procedures in Specific Conditions 5, 6 and 7 and turbidity shall 
be monitored according to the plan outlined in part l of the 
monitoring section of this permit. 

MONITORING REQUIRED: 
l. Turbidity in Nephelometric Turbidity Units {NTUs), shall be 
monitored during construction at least twice daily {am and pm, at 
least 4 hours apart) and after the dredge has been pumping sand 
for at least l hour. The samples shall be analyzed within two 
hours of collection and shall be taken at the following locations: 
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Dredging a. Background samples shall be collected 500m 
Site: up-current of the dredge and away from any turbid 

plume. The depths of the samples shall be at the 
surface and lm above the bottom. This station also 
shall serve as the background station for the 
samples collected from the throat of Jupiter Inlet. 

b. Compliance samples shall be collected at three 
locations: 1) 150m downcurrent of the dredge and 
within the densest portion of any visible turbid 
plume, 2) lOOm west of that point, and 3) lOOm east 
of that point. The depth of the samples at each 
point shall be at surface and lm above the bottom. 

Jupiter At three stations: 1) in the throat of Jupiter
Inlet: Inlet, 2) 150m north of the SR 707 bridge, and 3) 

in the mouth of the Loxahatchee River. The depth 
of the samples at each point shall be at surface 
and lm above the bottom. 

Beach a. Background samples shall be collected at 
Site: sites that are at least lOOOm up-current of the 

discharge point, at least 150m from shore, and away 
from any turbid plume. The depth of the samples at 
each point shall be at surface and lm above the 
bottom. 

b. Compliance samples shall be collected at three 
locations: 1) 150m downcurrent of the discharge 
point and within the densest portion of any visible 
turbid plume, 2) 150m east of the discharge point 
and within the densest portion of any visible 
turbid plume, and 3) 500m downcurrent of the 
discharge point and within the densest portion of 
any visible turbid plume. The depths of the 
samples at each point shall be at surface and lm 
above the bottom. 

If monitoring shows turbidity at any of the dredge compliance 
stations, the beach compliance station that is 500m downcurrent of 
the discharge, or the station in the throat of Jupiter Inlet 
exceeds the counterpart background station by more than 29 NTUs, 
construction activities shall cease immediately and not resume 
until corrective measures have been taken and turbidity has 
returned to acceptable levels. Any such occurrence shall also be 
immediately reported to the Department of Environmental Regulation 
(Bureau of Wetland Resource Management in Tallahassee and 
Southeast District office in West Palm Beach). 
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All turbidity data shall be submitted to the Department (Bureau of 
Wetland Resource Management in Tallahassee and Southeast District 
office in West Palm Beach) within one week of sample analysis with 
document~·containing the following infbrmation: (1) permit number; 
(2) dates of sampling and analysis; (3) a statement describing the 
methods used in collection, handling, storage and analysis of the 
samples; (4) a map indicating the sampling locations and (5) a 
statement by the individual responsible for implementation of the 
sampling program concerning the authenticity, precision, limits of 
detection and accuracy of the data. 

Monitoring reports shall also include the following information 
for each sample that is taken: 

a. time of day samples were taken; 
b. depth of water body; 
c. depth of sample; 
d. antecedent weather conditions; 
e. tidal stage and direction of flow; 
f. wind direction and velocity. 

2. Pre- and post-project turbidity measurements (in NTUs) shall 
be taken approximately 50m offshore of DNR monuments R-7, R-12, 
R-13, R-14, R-19, and R-25 and at two stations (one along the 
northern edge and one along the southern edge) in the throat of 
Jupiter Inlet. Turbidity shall be measured at these stations on a 
monthly basis_beginning at least 2 months before construction and 
extending at least one year after construction is completed. The 
number of samples at each station-during a sampling period is at 
the discretion of the permittee. The intent of this design is to 
have stations offshore of R-7 and R-12 serve as controls for 
observations from the other stations. 

The results of this portion of the turbidity monitoring shall be 
reported to the Department according to the plan outlined in Part 
5. For each sampling period, these reports shall include the 
levels of turbidity measured at each sampling station and the 
level measured for each replicate at each station if replicate 
samples are taken. 

3. Biological monitoring shall consist of infauna samples and 
surveys of hardbottom areas done according to the following plans: 

a. Infauna at the fill site, in numbers of individuals and 
species per core, shall be sampled at four times: 1) during 
the summer or early fall before construction, 2) 
approximately one year after the first set, 3) approximately 
two years after the first set, and 4) approximately four 
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years after the first set. Each sample shall be collected· 
via a 7.6 cm (3 in.) diameter core that penetrates 15 cm 
below the substrate surface._ After collection, these samples 
shall be preserved and all organisms retained by a 0.5 mm 
sieve shall be identified to the lowest taxon possible. 
Samples shall be collected from three transects from the fill 
area, located approximately at DNR monuments R-15, R-17, and 
R-19. In addition, samples shall be collected from three 
transects within a control area that is approved, in writing, 
by the Department. At each of these six transects, three 
stations shall be sampled: approximately Oft. MLW, -3 ft. 
MLW and -8 ft. MLW. At least three replicates shall be taken 
at each station. The results of this monitoring shall be 
submitted to the Department according to the schedule in 
Part 5, and those results shall include for each sample a 
list of the number of individuals from each taxon, number of 
species, and total number of individuals. In addition, a map 
showing the location and approximate elevation of each sample 
also shall be.submitted. 

b. Infauna at the borrow site, in numbers of individuals 
and species per core, shall be sampled at the same times and 
by the same methods discussed in Part 3a. Samples shall be 
collected from three stations: one near the center of the 
borrow area, one near the northern edge, and one near the 
southern edge. In addition, samples shall be collected from 
three stations within a control area. The location of the 
control areas must be approved by the Department in 
writing. At least three replicates shall be taken at each 
station. The results of this monitoring shall be submitted 
to the Department according to the schedule in Part 5, and 
those results shall include for each sample a list of the 
number of individuals from each taxon, number of species, and 
total number of individuals. In addition, a map showing the 
location and approximate elevation of each sample also shall 
be submitted. · 

c. The amount of exposed hardbottom be~ween Jupiter Inlet 
and DNR monument T-23 shall be mapped approximately 12, 24, 
and 36 months after construction. Areal coverage shall be 
quantified and the fate of specific exposures followed over 
time. The approximate relief of the exposed rock also shall 
be indicated on these maps. The results of this monitoring 
shall be submitted to the Department according to the plan 
outlined in Part 5. 



Permittee: Palm Beach County Board of County Commissioners 
Permit No. 501753799 
Page: 10 

The Department may modify the biological monitoring as new 
information becomes available. These modifications may include 
altering the location of the sampling stations or deleting the 
later sampling periods based on the results from the early 
sampling periods. 

4. The grain-size distribution and organic content of the 
sediments shall be monitored at the same times and in the same 
locations indicated in Parts 3a and 3b {including control areas). 
Samples for characterizing the grain-size distribution shall 
include the top 15 cm of sediment, samples for characterizing the 
organic content shall include the top 5 cm of sediment. The 
method used to determine the grain-size distribution and organic 
content can be any scientifically viable method. The results of 
this monitoring shall be submitted to the Department according to 
the plan outlined in Part 5. These reports shall include 
grain-size distribution curves for each sample and a table that 
lists the organic content of each sample. 

5. The results of Parts 2 through 4 of this monitoring program 
and Specific Conditions 7 and a shall be submitted to the 
Department according to the following schedule: 

Report l: All preconstruction samples shall be submitted 
within 90 days of the commencement of construction. 

Report 2: The results of the post-construction monitoring 
required to be done up to and including one year after 
construction shall be submitted within 15 months of the ending of 
construction. 

Report 3: The results of all post-construction monitoring 
done during the second year after construction shall be provided 
no later than 28 months after construction begins. 

Report 4: The results of all post-construction monitoring 
done for the project shall be provided no later than 52 months 
after construction begins. 

Recommended by 
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BEFORE THE STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL REGULATION 

IN RE: File No. VE-50-528 
Palm Beach County

Petition of 
Palm Beach County Bd. Co. Comm. 
c/o Richard Walesky, Director 
Dept. of Env. Res. Management 
3111 S. Dixie Highway, Suite 146 
West Palm Beach, Florida 33405 ____________________/ 

FINAL ORDER 
BY THE DEPARTMENT: 

On June 11, 1990, the Department received from the Palm 

Beach County Board of County Commissioners a Petition for 

Variance, pursuant to Section 403.20l(l)(a), Florida Statutes 

(F.S.), and Rule 17-103.100, Florida Administrative Code 

(F.A.C.). The Petitioner requested relief from Rule 

17-4.244(5)(c), F.A.C., to allow a 500-meter mixing. zone during 

the construction of a beach nourishment project. 

After reviewing the Petition for. Variance, the Department 

staff concluded that it satisfied the requirements and criteria 

set forth in Section 403.201, F.S. and Rule 17-103.100, F.A.C. A 

copy of the Department's letter of October 23, 1990, setting 

forth its findings is attached hereto and incorporated herein as 

Exhibit A. 

The letter of October 23, 1990, notified the Petitioner of 

the Department's proposed agency action and advised it of its 

right to a hearing pursuant to Section 120.57, F.S. On October 

28, 1990, notice was given in the Palm Beach Post and on November 

9, 1990, notice was given in the Florida Administra-

tive Weekly informing the public of the Department's intended 
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action and offering an opportunity for hearing pursuant to 

Section 120.57, F.S. A copy of the notice is attached as Exhibit 

B. 

The Petitioner and interested parties having been advised of 

their rights under Chapter 120, F.S., and having failed or 

declined to file a Petition pursuant to Section 120.57, F.S., are 

hereby deemed to have waived those rights. Acceptance of the 

variance constitutes notice and agreement that the Department 

will periodically review this variance for compliance, including 

site inspections where applicable, and may initiate enforcement 

action for violation of the conditions and requirements thereof. 

It is therefore: 

ORDERED by the State of Florida, Department of Environmental 

Regulation, that the Petition of the Palm Beach County Board of 

County Commissioners requesting a variance be and is hereby 

granted, subject to the conditions recommended by Department 

staff in Exhibit A. 

Any Party to this Order has the right to seek judicial 

review of the Order Pursuant to Section 120.68, F.S. by the 

filing of a Notice of Appeal pursuant to Rule 9.110, Florida 

Rules of the Appellate Procedure, with the clerk of the 

Department in the Office of General Counsel, 2600 Blair Stone 

Roa~, Tallahassee, Florida 32399-2400; and by filing a copy of 

the~- tice of Appeal accompanied by the applicable filing fees 



Variance VE-50-528 
Palm Beach Co. Bd. Co. Comm. (Jupiter/Carlin) 
Page 3 

with the appropriate District Court of Appeal. The Notice of 

Appeal must be filed within 30 days from the date this Order is 

filed with the clerk of the Department. 

~ 
DONE AND ORDERED this 30 day of 1990, inI 

Tallahassee, Florida. 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGULATION 

TWACHTMANN 
Secretary 

Twin Towers Office Building 
2600 Blair Stone Road 
Tallahassee, Florida 

32399-2400 

CERTIFICATE OF SERVICE 

The undersigned duly designated deputy clerk hereby 
certifies that this Notice of Final Order of Variance a~ 
copy~led before the cl~se of business on the~-' day 
of, · , 1990, to the listed persons. 

Clerk Stamp 

FILING AND ACKNOWLEDGEMENT 
FILED, on this date, pursuant.to §120.52(9); Florida 
Statutes, with the designated Department Clerk, receipt of 
which is Y. acknowledged. 

Date 

• 

https://pursuant.to


EXHIBIT A 

STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL REGULATION 

:---~:.. ·~·::·:.:~ct i~o. ·,·~-:.:,-:.:: 
~ ::: : ~. ? •: :=: :- ~. I~()~ :--: :- y 

:-1,·.--· ..: . s.t>.'\+ v;c. r~~A~,, ~ -.::.;\ 
~c~rn Beach Co. Bd. Co. Comm. W'\ i-\.-,. 3.1\t-,..,J--~ fa':>u~
~10 Richard Walesky 
~epartment of Environmental Resour=es ~anagement ? ZSk:. !85 -2.7D
3111 S. Dixie Highway, Suite 146 
west Palm Beach, Florida 33405 Jv _________________/ 

INTENT TO GRANT VARIANCE 

The Department has reviewed the petition for variance and 

the supporting documentation, filed by the Palm Beach County 

Board of County Commissioners, pursuant to Section 403.201 (1) (a), 

Florida Statutes. The petitioner seeks a variance from the 

provision of Florida Administrative Code Rule 17-4.244(5)(c), 

which limits the size of mixing zones to 150m. This variance is 

sought in conjunction with Permit No. 501753799 to nourish 1.08 

miles of beach south of Jupiter Inlet between DNR monuments R-13 

ana R-19. _The Department hereby gives notice of its intent to 
.I 

grant a variance to allow a 500-meter mixing zone for turbidity. 

The Department issues the notice of intent to grant the 

variance, based upon the following findings: 

1. Evidence from similar projects in Palm Beach County 

indicates turbidity often exceeds the State Water Quality 

Standar<l more than 150m from the discharge areas even when 

the borrow material is reported to have a low silt/clay 

~ontent (less than 2%) and the fill material is discharged 

behina longitudinal cikes that are above mean high water. 

Despite several examinations, no unavoidable hydrographic 
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2. Despite this problem, t:-ie best da:a ava:laole :o the 

Department indicate turbidity should not exceed the State 

water Quality Standard more than 500m from the discharge 

area. 

3. The alternative of not doing a nourishment project would 

perpetuate the erosion of public lands and limit the 

storm-protection value of the beach. 

4. Structural solutions, such as groins, jetties and 

breakwaters, to beach erosion often create additional 

erosional problems in nearby area. 

5. There are no reefs, seagrasses or other significant 

biological resources within the proposed 500-meter mixing 

zone. 

The variance is subject to the following conditions: 

1. This variance is valic only if a wetland resource permit 

(File No. 501753799) is issued for this project, and is 

subject to any and all conditions on the permit. The 

granting of this variance does not guarantee the.issuance of 

the permit. 

2. Given good cause by either party, the Secretary may 

alter the terms and conditions of the variance. 

The variance is subject to the following monitoring 

conch tions: 
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con~i:ions req~ired by ?ermi~ No. 501753799. 

The attached public notice will-be placed in the Florida 

Administrative Weekly by the Department. A copy of this public• 

notice must be placed by the applicant in a newspaper of general 

circulation in the project area .for one time only publication. 

An original, notarized affidavit of publication prepared by the 

publisher shall be submitted by the applicant to the Bureau of 

Wetland Resource Management, Department of Environmental 

Regulation, 2600 Blair Stone Road, Tallahassee, :lorida 

32399-2400. 

The Department will issue the variance with the attached 

conditions unless a petition for an administrative proceeding 

(hearing) is filed pursuant to the provisions of Section 120.57, 

A person whose substantial interests are affected by the 

Department's proposed permitting decision may petition for an 

administrative proceeding (he~ring) in accordance with Section.• 
120.57, F.S. The petition must contain the information set forth 

below and must be filed (received) in the Office of General 

Counsel of the Department at 2600 Blair Stone Road, Tallahassee, 

Florida 32399-2400. Petitions filed by the permit applicant and 

the parties listed below must be filed within 14 days of receipt 

of this intent. Petitions filed by other persons must be filed 

within 14 days of publication of the public notice or within 14 

aays of their receipt of this intent, whichever first occurs. 
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file a petition within this time pe~iod sha!l constitute a ~aiv~: 

of any right such person may have to request an administrative 

determination (hearing) under Section 120.57, F.S. 

The Petition shall contain the following information: 

(a) The name, address, and telephone number of each 

petitioner, the applicant's name and address, the Department 

-?ermit File Number and the county in which the project is 

oro-oosed· 
- - I 

(b) A statement of how and when each petitioner received 

notice of the Department's action or proposed action; 

(c) A statement of how each petitioner's substantial 

interests are affected by the Department's action o~ proposed 

act.ion; 

(d) A statement of the material facts disputed by 

?etitioner, if any; 

(e) A statement of facts which petitioner contends warrant 

reversal or modification of the Department's action or proposed 

action; 

(f) A statement of which rules or statutes petitioner 

contends require reversal or modification of the Department's 

action or proposed action; and 

(g) A statement of the relief sought by petitioner, stating 

precisely the action petitioner wants the Department to take with 

res?ect to the Department's action or proposed action. 
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is desig~ea to for~u2ate agency ac:ion. Accor~ingly, the 

Department's final action may be different from the position 

taken by it in this intent. Persons whose substantial interests 

will be affected by any decision of the Department with regard to 

the application have the right to petition to become a party to 

the proceecing. The petition must conform to the requirements 

specified above and be filed (received) ~ithin 14 days of receipt 

of this intent, in the Office of General Counsel at the above 

address of the Department. Failure to petition within the 

allowed time frame cons~itutes a waiver of any right such person 

has to request a hearing under Section 120.57, F.S., anc to 

participate as a party to .this proceeding. lrny subsequent 

intervention will o~~y be at the approval of the pr2siaing 

officer upon motion filed pursuant to Rule 28-5.207, F.A.C. 

If you have any questions regarding this intent to issue, 

please contact ?ace Wilber of this Division at 904/488-0130. 

Executed in Tallahassee, Florida. 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGuLATION 

~~~ 
Mark Latch, Deputy Director 
Division of Water Management 
2600 Blair Stone Road 
Tallahassee, Florida 32399-2~00 
904/488-0130 
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~arry O'Donnell, DER, so~theast District 
~ER, Office of General Counsel 
Paden Woodruff, DNR, Division Qf Beaches and S~ores 
DNR, Division of State Lands 

Attachment (public notice) 

The undersigned duly designated 
VARI 
on 

k 

---4,.,....=._....;.. 

depu he~eby
certifies that this INTENT TO GRANT 11 .,,. ere 
mailed before the close of business _ _...;::;.....______ , 

1990, to the listed persons. 

Clerk Stamp 

FILING AND ACKNOWLEDGEMENT 

pursuant to Section 120.52(9), 
designa~ea Department Clerk, 
ack nowled s,e:5. 

Date 



EXHIBIT B 

STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL REGOLATION 

NOTICE OF INTENT TO ISSUE VARIANCE 

~he Department of Environmental Regulation gives notice o~ 

its intent to issue a variance (File No. V£-50-528) to the Palm 

Beach County Board of County Commissioners, c/o Richard Walesky, 

Department of Environmental Resources Management, 3111 s. Dixie 

Highway, suite 146, West Palm Beach, Florida 33405, to allow 

turbidity to exceed the state standard up to 500m from the 

discharge area during the nourishment of the Carlin Park Beach. 

The variance is associated ~ith a project located in the 

Atlantic Ocean South of Jupiter Inlet between DNR monuments R-13 

and R-29, Palm Beach County, Section 32 in Township 40S/Range 43E 

and Sections 5 and 8 in Township 41S/Range 43E, Class III waters. 

A person whose substantial interests are affected by the 

Department's proposed permitting decision may petition for an 

admini strati ve proceeding (hearing) in accordance 1,;.i th Section 

120·.s7, Florida Statutes (F.S.). The petition must contain the 

information set forth below and must be filed (received) in the 

Office of General Counsel of the Dep_artment at 2600 Blair Stone 

Road, Tallahassee, Florida 32399-2400, within 14 days of 

publication of this notice. Petitioner shall mail a copy of the 

petition to the applicant at the address indicated above at the 

time·of filing. Failure to file a petition within this time 

period shall constitute a waiver of any right such person may 

have to request an administrative determination (hearing) under 

3 ~; L°! t i o n 12 0 . 5 7 , F . S . 

The petition shall contain the following information; (a) 

The name, address, and telephone number of each petitioner, the 



applicant's name and address, the Department Variance File Nurnber 

an~ the co~nty i~ ~hich the p!ojec: is p:opose6; (~) A sta:erne~: 

of how and when eac~ petitioner received notice of the 

Department's action or proposed action; (c) A statement of how 

each petitioner's substantial interests are affected by the 

Department's action or proposed action; (d) A statement of the 

material facts disputed by Petitioner, if any; (el A statement of 

facts which petitioner contends warrant reversal or modification 

of the Department's action or proposed action; (fl A statement of 

which rules or statutes petitioner contends require reversal or 

modification of the Department's action or proposed action; and 

(g) A statement of the relief sought by petitioner, stating 

precisely the action petitioner wants the Department to take with 

respect to the Department's action or proposed action. 

If a petition is filed, the administrative hearing process 

is designed to formulate agency action. According~y, the 
-

Department's final action may be different from the position 

taken by it in this Notice. Persons whose substantial interests 

will be affected by any decision of the Department with regard to 

the application have the right to.petition to become a party to 

the proceeding. The petition must conform to the requirements 

specified above and be filed (received) within 14 days of 

publication of this notice in the Office of General Counsel at 

the above address of the Department. Failure to petition within 

the allowed time frame constitutes a waiver of any right such 

person has to request a hearing under Section 120.57, F.S., and 



to participate as a par:y to this proceeding. Any subsequent 

in:erven:ion ~ill only be at t~e approval o~ :he presiting 

o::icer upon motion filed pursua~t to Rule 28-5.207, F.A.C. 

The application is available for public inspection during 

normal business hours, 8:00 a.m. to 5:00 p.m., Monday through 

Friday, except legal holidays, at the Department of Environmental 

Regulation, 2600 Blair Stone Roaa, Tallahassee, Floriaa 

32399-2400. 
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. :United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

P.O. BOX 2676 
VERO BEACH, FLORIDA 32961-2676 

April 2, 1991 

I-' 
co 

Mr. A.J. Salem 
Chief, Planning Division 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Dear Mr. Salem: 

The U.S. Fish and Wildlife Service (Service) finds it necessary to initiate formal 
consultation under Section 7 of the Endangered Species Act for the Jupiter-Carlin Beach 
Nourishment Project, Palm Beach County, Florida. The project sponsor had informed us 
that they intend to complete the work outside the sea turtle nesting season, or before June 
I. However, some nests may be laid prior to that date. The Fish and Wildlife Service 
recommends that the project be completed by May 15. Because incidental. take of sea 
turtles could occur within the period between May 15 and June 1, formal ·consultation, 
including an incidental take statement, is required. We have assigned Log No. 4-1-91-
266 to this consultation. 

PROJECT DFSCRIPTION 

The presently considered project calls for the nourishment of a beach along the 1.08 mile 
reach of shore from DNR monument number R-13 to DNR monument R-19. The berm, 
which would be constructed from 500,000 cubic yards of fill material, would extend from 
plus 10 feet N.G. V.D. with a slope of 1 to 10. After construction, the equilibrium toe of 
fill would extend approximately 500 feet offshore of the existing mean high water line. 
The Jupiter Inlet Ebb Tide Shoal has been identified as the most cost effective and 
environmentally least damaging sand source. Silt and clay content of the sand at the 
shoal is reported to be 0.6 per cent. 

CONSULTATION HISTORY 

A Scope of Work and transfer fund agreement between the Corps and the Service was 
finalized on July 9, 1990. In accordance with that agreement, the Service provided a 
FWCA report on this project to the Corps in November, 1990. By this letter, the Service 
is initiating consultation under the Act and provides the Corps with our Biological 
Opinion with regard to the projects potential to adversely affect endangered and 
threatened sea turtles. 



BIOLOGICAL OPINION 

This represents the Biological Opinion of the Fish and Wildlife Service pursuant to 
Section 7(a)(2) of the Endangered Species Act. An administrative record of this 
consultation is on file in the Vero Beach, Florida, Field Office. 

A. Species affected 

Four species of sea turtles are known to nest in Florida: the loggerhead (Caretta caretta.). 
green (Chelonia mydas). leatherback (Dermochelys coriacea). and hawksbill 
(Eretmochelys imbricata}. The loggerhead turtle is expected to be by far the most 
common nesting species at the project site. Nesting by green turtles and leatherback 
turtles is relatively low along Florida's Atlantic coast, but some nesting by these species 
occurs along the presently considered stretch of beach. Hawksbill turtles are rarely found 
nesting on Florida's beaches, and have not yet been documented as nesting Palm Beach 
County. 

The loggerhead sea turtle (Caretta caretta} was listed as threatened on July 28, 1978. 
The nesting population of loggerheads in the United States is one of the two most 
significant nesting populations in the world, representing up to 30 percent of the 
worldwide loggerhead nesting population (Ross, 1982). This is in contrast to all other 
species of sea turtles, which nest primarily outside the U.S. Within the U.S., it nests 
primarily on beaches from North Carolina to Florida. Approximately 90 percent of 
loggerhead nesting within the U.S. occurs in Florida (Murphy and Hopkins, 1984). The 
highest density nesting beaches in Florida occur from Canaveral National Seashore, 
Volusia County, south to John U. Lloyd State Recreation Area in Broward County 
(Conley and Hoffman, 1986). Nesting densities vary from one nest per kilometer (km) 
on the average for some beaches in the northeast, southeast, and panhandle of Florida to 
660 nests per km on some stretches of beach in southern Brevard County (Conley and 
Hoffman, 1986; Ehrhart and Witherington, 1986). The most recent estimates for total 
annual nesting effort for the southeastern U.S. is 50,000 nests for 1989 and 68,000 in 
1990 (Florida DNR, unpublished data; Georgia DNR, unpublished data; South Carolina 
WMRC, unpublished data; North Carolina WC, unpublished data). 

The loggerhead nesting season is from late April to August or early September, with 
most nesting occurring in June and July, and occasional nesting during September. The 
incubation period is temperature-dependent, and most nests hatch within 60 days, 
although 70 days may be required for some nests, particularly in the northern periphery 
of the nesting range. 
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Green sea turtle (Chelonia mydas) nesting within the U.S. occurs principally along the 
east-central and southeast Florida beaches. Nesting densities are much lower than for the 
loggerhead and range from 1-5 nests per km on most beaches within its major nesting 
range to 13-22 nests per km on high density green turtle nesting beaches in southern 
Brevard County and south Jupiter Island in Palm Beach County (Conley and Hoffman, 
1986; Ehrhart and Witherington, 1986; Florida DNR, unpublished data). Overall green 
turtle nesting in Florida has shown an increasing trend, with the highest recorded total of 
2182 nests in 1990 (Florida DNR, unpublished data). Nesting occurs from May to 
September, with the peak nesting occurring in July and August. The hatching period is 
similar to that of the loggerhead. 

The leatherback sea turtle <Dermochelys coriacea) was listed as endangered throughout its 
range on June 2, 1970. Nesting within the U.S. occurs primarily in Puerto Rico and the 
Virgin Islands. However, the following total of leatherback turtle nests were reported 
from Florida's east coast beaches: 45 in 1986, 125 in 1987, 111 in 1988, and 99 in 1989 
(B. Schroeder, 1990, pers. comm.). Nesting begins as early as late February and 
terminates by late July. Much of the leatherback's nesting effort is centered in Palm 
Beach County, but scattered nesting has been recorded on almost all of Florida's east 
coast beaches, with the most northerly record being from Blackbeard Island, Georgia 
(Conley and Hoffman, 1986; Seyle, 1985). 

The hawksbill sea turtie (Eretmochelys imbricata), listed as endangered on June 2, 1970, 
is a rare nester on the southeastern U.S. beaches, with only 1-2 nests recorded annually 
in Florida (Conley and Hoffman, 1986; Lund, 1985; McMurtray and Richardson, 1985). 
Nesting has been recorded for the months of June, July, August, and October and from 
Volusia, Brevard, Martin, and Dade Counties (Dalrymple, 1985; McMurtray and 
Richardson, 1985; Florida DNR, unpublished data). Although no hawksbill nests have 
been observed to date in Palm Beach County, the species could be a rare nester in the 
area of the proposed project. -

At this time, no data are available on sea turtle nesting activity on this specific one-mile 
reach of the Atlantic shoreline. However, general information on nesting activity on 
other beaches in Palm Beach County, such as that given above, leads us to conclude that 
this beach has significant nesting, particularly for the threatened loggerhead turtle and the 
endangered green turtle. 

B. Potential adverse impacts 

We are concerned with the timing of the nourishment activities and compaction of the 
beach, which may often be related to the suitability of the grain size of the deposited 
material. 
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We believe that if beach nourishment is undertaken during the nesting season, even with 
a relocation program, some nests will most likely remain undetected and subsequently 
buried by the nourishment material or crushed by heavy equipment. In spite of the best 
intentions and efforts by persons relocating nests; wind, rain, and tides can quickly 
obscure tracks and prevent workers from finding nests. In addition, turtle activities can 
often obscure nest locations, making interpretation of the site difficult, and depending on 
the experience _and motivation of workers, some nests will remain undetected. 

Some silt laden material could be deposited or accumulate in certain areas of the beach 
resulting in compaction problems. Therefore, the beach .IllY.S1 be tested for compaction 
after deposit of the material, and may need to be tilled and/or re-contoured in accordance 
with the Terms and Conditions provided below. 

C. Determination 

It is the Service's Biological Opinion that the project is not likely to jeopardize the 
continued existence of listed sea turtles. We do believe, however, that adverse impacts to 
sea turtles could result, particularly when viewed cumulatively in the context of other 
nourishment projects planned on sea turtle nesting beaches in Florida this year. The 
Reasonable and Prudent Measures provided with the Incidental Take Statement will 
reduce these possible impacts. 

INCIDENTAL TAKE 

Section 9 of the Endangered Species Act prohibits the taking of listed species without a 
special exemption. Taking is defined to mean harass, harm, pursue, hunt, shoot, wound, 
kill, trap, capture, or collect, or attempt to engage in any such conduct. Taking can only 
be authorized through special provisions. 

Section 7(b)(4) of the Act requires that when a proposed agency action is found to be 
consistent with Section 7(a)(2) of the Act and the proposed action is likely to result in the 
take of some individuals of the listed species incidental to the action, the Service will 
issue a statement that specifies the impact (amount or extent) of such incidental taking. It 
also states that reasonable and prudent measures, coupled with terms and conditions to 
implement these measures, be provided to minimize such impacts. The Service must also 
specify procedures to be used to handle or dispose of any individual specimens taken. 
Reasonable and prudent measures are requirements of the action agency. 

4 



We have reviewed the biological information and other information relevant to this 
action, and based on our review, incidental take is authorized for all nests missed by a 
nest relocation program within the project boundary. This is inclusive of the direct 
impacts of nest burial and crushing and the indirect impacts of aberrant nests and broken 
eggs which may result from sand compaction in nesting seasons subsequent to 
nourishment activities. 

REASONABLE AND PRUDENT MEASURES 

The Service considers the following reasonable and prudent measures are necessary and 
appropriate to minimize the take of threatened and endangered sea turtles: 

1. Construction activities will not occur during the main portion of the nesting 
season. 

2. Nourished beaches will be tilled if compaction or escarpments occur. 

3. During periods of lower nesting activity near the beginning and end of the 
overall turtle nesting season, relocation of nests will be required. 

TERMS AND CONDmONS 

Section 9 of the Endangered Species Act prohibits the taking of listed species without a 
special exemption. In order to be exempt from the prohibitions of Section 9 of the Act, 
the following terms and conditions, which implement the reasonable and prudent 
measures described above, must be complied with. 

1. To minimize the need for nest relocation and, therefore reduce the possibility of 
nest burial, crushing of missed nest, and disturbance to nesting females, beach 
nourishment will be started after October 15 and be completed before May 15 
(preferably after November 5 and before May 1). 

2. Should beach nourishment activities occur between March 1 and May 15, nest 
survey and relocation activities must begin 65 days prior to the beginning of 
beach construction activities or by March 1, whichever is later. When beach 
construction activities occur between October 16 - November 30, nest surveys 
and relocation must begin 65 days prior to the initiation of beach construction 
and continue until October 15. 
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3. Nest surveys and relocations will be conducted by personnel with prior 
experience and training in nest survey and relocation procedures, and with a 
valid Florida Department of Natural Resource permit. This is essential to 
reduce the number of undetected nests. 

4. Nests shall be relocated between sunrise and 10 a.m. each day, and the 
relocation will be to a nearby self-release beach hatchery in a secure setting 
where artificial lighting will not conflict with hatchling orientation. 

5. Nourished beaches will be plowed to a depth of at least 36 inches immediately 
following completion of beach nourishment if sand compaction measures greater 
than 500 cone penetrometer index units {cpu). This must be accomplished 
within the time frame identified for nourishment completion in term and 
condition #1. Sand compaction measurements will be taken in February for at 
least two consecutive years after completion of the project, and tilling will be 
repeated if 500 cpu is exceeded. 

6. Escarpments in excess of 18 inches extending more than 100 feet in length 
and exceeding 500 cpu will be mechanically leveled to the natural beach 
contour to ensure no escarpments are present prior to May 1. If leveling 
is needed, nest survey and relocation procedures will be followed as stated 
in #'s 1-3 above. If escarpments in excess of these criteria form prior to 
the next two nesting seasons, they will be leveled to the beach contour 
prior to May 1 as described above. 

7. A report describing the actions taken to implement the terms and 
conditions will be submitted to this office within 60 days of completion of 
the proposed work for each year when activity has occurred. This report 
will include dates of actual construction activities, names and qualifications 
of personnel involved in nest surveys and relocation activities, description 
and location of hatcheries, nest survey and relocation results and hatching 
success of nests. 

8. The Corps will provide a copy of the contract to this office. 

9. The contractor will notify the Service office issuing this Biological Opinion 
30 days prior to commencing the project. 
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In the event a turtle nest is dug up by beach construction activities, the following 
procedure should be followed: 

l. Immediately notify the Florida Department of Natural Resources-permitted 
individual responsible for nest relocation on the project for removal of the nest 
to the beach hatchery. Before eggs are relocated, the top of each egg will be 
marked with a non-toxic felt-tipped pen and individually and gently placed on 
2-3 inches of moist sand in a rigid-walled container, being careful not to change 
the axis of the eggs. Eggs will be covered with a fine nylon mesh and then 2-3 
inches of moist sand, shaded from the sun, and immediately transported to the 
hatchery. Eggs will be placed one at a time in the artificial nest chamber, 
while ensuring that the orientation of each egg remains as in the natural nest. 

CONSERVATION RECOMMENDATIONS 

To further reduce the possible adverse impact on sea turtles, the Service recommends the 
following conditions be added to the contract specifications: 

1. If at all possible sand disposal on the beach should be conducted 
outside of the period from May 1 to November 5. 

2. If the dredge is located outside the inlet (in line of sight of the nesting 
beach) during the turtle nesting season, nighttime lighting should be 
minimized by eliminating lights, screening, or shielding lights when 
possible. Low pressure sodium lights (shielded) are recommended for 
those lights that cannot be eliminated. 

3. A three-year study to assess impacts on nesting, hatching success, and 
hatchling sex ratios should be implemented. The design of the study 
should be coordinated with the U.S. Fish and Wildlife Service. 

4. Sea oats or other appropriate dune vegetation should be planted on 
nourished beaches to enhance dune restoration. The Florida 
Department of Natural Resources, Division of Beaches and Shores, 
can provide technical assistance in the design and imple~entation. 
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This concludes consultation under Section 7 of the Act, as amended. If there are 
modifications made in the project or if additional information becomes available relating 
to threatened or endangered species, re-initiation of consultation may be necessary. 

Sincerely yours, 

~- :d SJ( ½,•.,001)
0 

.J.-~Fe~\. 
Field Supervisor 

cc: 
FWS, Jacksonville, FL (Attention: E. Possardt) 
NMFS, St. Petersburg, FL 
DER, Tallahassee, FL 
DNR, Tallahassee, FL 
DNR, Stuart, FL (Attention: Barbara Schroeder) 
DNR, St. Petersburg, FL '(Attention: Alan Huff) 
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PROBLEM IDENTIFICATION 

INTRODUCTION 

1. This appendix contains an overview of the natural forces and geomorphic
changes sufficient to quantify the erosion problem in the Jupiter/Carlin 
segment. The project segment is located in north Palm Beach County in 
southeast Florida (Figure A-1). The Jupiter/Carlin segment of the Palm Beach 
County Beach Erosion Control Project is identified as an area of erosion in 
the GDM as segment 3a (USACE, 1987). The erosion history of the 
Jupiter/Carlin segment will be documented in this appendix. 

NATURAL FORCES 

2. The combined effects of the wind, waves, tides and sea level rise are the 
forces shaping the southeast Florida coastline. During storm conditions, 
these forces are amplified and pose a threat to both structures and property 
bordering critically eroded beaches. Coastal currents and inlet dynamics 
compound the erosion problem further. The natural forces affecting the 
shoreline are described in the following paragraphs. 

WINDS 

3. Wind indirectly causes the littoral transport of sand by generating waves. 
The distribution of winds in the Palm Beach area, is shown in Table A-1. The 
northeast winds dominate in the generation of waves, due to the long 
uninterrupted fetch. Winds from the east and southeast do not create large 
waves because of the limited fetch between southeast Florida and the Bahamas. 

WAVES 

4. One of the principle causes of beach erosion is the action of waves 
breaking on the beach. Waves cause littoral movement in the longshore
direction as well as the onshore-offshore direction. Because of the general 
north-south bearing of the Palm Beach County coastline, waves approaching from 
the north and northeast cause a southerly sand movement and waves from the 
south and southeast cause a northerly movement. Waves from the east result in 
little longshore sand movement. The net movement of sand due to waves is to 
the south in the project area, though seasonal reversals do occur (south in 
the winter, north in the summer). Due to the role of the tidal currents in 
the vicinity of Jupiter Inlet, there is a local reversal in the net littoral 
drift from the inlet to approximately Florida Department of Natural Resources 
(FDNR) monument Rl4. 

5. Wave observations at the Palm Beach County-Martin County shoreline have 
been listed in Table A-2 to show the variation in the monthly average wave 
characteristics (Richter, 1973). The Wave Information Study provides wave 
statistics for the Atlantic coast (USACE, 1983). For the Jupiter/Carlin 
segment, the average wave height of all waves for the 20-year hindcast 
period(l956-1976) was 2.7 feet with a period of 6.4 seconds, coming from the 
east-northeast direction. The highest wave height predicted for the same 
period was 12.3 feet, a one-in-21-year chance of occurrence. The directional 
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Table A-1 

Record of Wind Occurrences at Palm Beach 
(1976 - 1979) 

International Airport 

Direction 
1-5 6-10 

Speed (MPH)
11-15 16-20 21-30 Over 30 Total Percent 

N 7 39 29 2 0 0 77 5.3 
NNE 6 52 25 8 0 0 91 6.2 
ENE 5 69 69 36 5 0 184 12.6 
E 14 109 73 36 8 0 240 16.3 
ESE 18 156 70 6 1 0 251 17 .0 
SSE 15 129 31 9 0 0 184 12.6 
s 13 68 11 1 0 0 93 6.3 
SSW 16 41 12 1 0 0 70 4.8 
WSW 8 35 13 3 1 0 60 4.1 
w 6 33 13 2 0 0 54 3.7 
WNW 5 25 20 4 0 0 54 3.7 
NNW 5 56 38 8 0 1 108 7.4 

Total: 
118 812 404 116 15 1 1,466 

Percent: 
8.0 55.5 27.6 7.9 1.0 0.0 100.0 

Table A-2 

Monthly Average Wave Characteristics at Jupiter, Florida 
(After Richter, 1973) 

Breaking Wave Height Wave Period 
Month Wave Angle (ft} (sec}
January 2.0 N 3.4 5.3 
February 6.5 N 2.9 5.7 
March 8.0 N 3.4 5.7 
April 4.5 N 3.0 4.9 
May 3.0 S 2.3 5.4 
June 1.0 S 2.2 5.3 
July 9.5 S 2.0 4.9 
August 4.0 N 1.8 6.2 
September 4.0 N 2.9 5.5 
October 9.5 N 3.7 5.7 
November 12.0 N 3.1 5.8 
December 5.5 N 3.1 5.0 

NOTE: 1) Angle of wave approach is in degrees from shore-normal. 
N means waves from the north and S from the south. 

2) Averages based on observations from 1969 to 1973. 
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distribution of wave height and direction is shown in Figure A-2 for WIS 
station 157 which is located 3 nautical miles south of Jupiter Inlet. 

6. An important factor contributing to the wave climate of the project area 
is the Bahama Banks, which limits the wave fetch from the east and southeast. 
This can be seen in the average wave height distribution (Figure A-2). The 
largest waves come from the northeast sectors. Due to the greater height and 
severity of waves approaching from the northeast, the net littoral drift is 
southerly. 

TIDES 

7. Tides are an important factor in the littoral processes of the 
Jupiter/Carlin segment since the tidal stage controls the currents within 
Jupiter Inlet. In the Jupiter/Carlin segment, mean high water is 2.09 ft. 
NGVD. The mean tidal range in the Atlantic Ocean at Jupiter/Carlin is 2.9 
feet; the spring tidal range is 3.4 feet. 

8. Highest tides occur in association with storms as a combination of wind 
setup, barometric pressure setup and normal tide peaks. Wave induced setup 
also increases the mean water level at the beach. The highest elevation of 
the sea surface measured in Palm Beach County was 11.2 feet, which occurred 
during the hurricane of September 6-20, 1928. 

CURRENTS 

9. The generally recognized dominant currents in the study area are the 
Florida Current, wave induced longshore currents, and currents through Jupiter 
Inlet. The Florida Current flows north approximately 1 mile offshore, and 
parallel to the Palm Beach County shoreline with average speeds of 1 foot per 
second. Longshore currents are caused by breaking waves impacting the shore 
at an angle and generally average between O and 1 foot per second. Peak inlet 
current speeds of 7.0 feet per second have been measured during peak ebb tide 
though Jupiter Inlet (Buckingham, 1984), but average 3 feet per second. 

STORM SURGE 

10. The major threats to the shoreline of Palm Beach County are surges and 
waves caused by extratropical and tropical storms (including hurricanes). The 
hurricane season extends from June through November. Palm Beach County has 
averaged 1.0 land-falling tropical storms per 10 nautical miles of shoreline 
from 1871 to 1973 (USACE, 1987). Hurricanes and severe tropical storms have 
been less frequent and less severe in recent decades. The last tropical storm 
to approach Palm Beach County was Hurricane David in 1979. 

11. The rise of the ocean surface above mean high water during a storm is 
referred to as the storm surge. The increase elevation is due to wave setup, 
wind shear stress, atmospheric pressure, and astronomical tides. An estimate 
of the water level change is essential for the design of the beach berm 
elevation and width since an increase in water depth will allow larger 
breakers to attack the shore. 
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NORTHEASTER STORMS 

12. Extratropical storms that generate waves out of the northeast have a 
significant effect on the county shoreline. These storms are characterized by 
strong winds of long duration that generate swell waves. The northeast storm 
of November 1984 was reported to have 12 foot waves and caused tides to be 5 
feet above normal. The storm severely eroded Jupiter Inlet Park beaches, and 
destroyed part of the parking lot. A road leading to the parking lot was 
severely damaged and required that it be relocated landward (CPE, 1984). 

13. In December 1989, another northeaster impacted Jupiter Inlet Park. The 
storm eroded the sand off the beach, created dune scarps, and the road 
relocated in 1984 was damaged. In October 1991, the Jupiter Inlet and Carlin 
Parks were both damaged during a northeaster. The storm resulted in severe 
erosion of the beach and dune system and road damage occurred in Jupiter Inlet 
Park. 

COASTAL PROCESSES 

STORM RECESSION 

14. Storm induced beach profile recession, or storm recession as it is 
commonly known, is a direct result of the storm surge and wave action. Storm 
induced recession as discussed in this report is defined as the horizontal 
distance from the pre-storm mean high water shoreline to the furthest landward 
extent of the post-storm erosion envelope. 

STORM RESPONSE MODEL 

15. Several empirical models have been developed to predict storm recession 
and dune erosion. Birkemeier and Sargent (1985) developed a computer program 
known as DUNE which can be used to calculate storm induced recession for 
various levels of storm events. This model is used in this study to predict 
storm recession. A complete description of the model and calculations is 
presented in Appendix D. 

STORM PARAMETERS 

16. Input data for the DUNE model was obtained from a variety of sources. 
Pre-storm beach profile data was obtained from the most recent beach profile 
survey conducted during October 1989. Storm surge levels were obtained from 
the Federal Emergency Management Agency (FEMA) flood insurance study of Palm 
Beach County (FEMA, 1982). Wave setup was estimated using the methodology 
outlined in the Shore Protection Manual (USACE, 1984). Deep water significant 
wave height data was obtained from Report 6 (Station 70) of the Wave 
Information Study series (USACE, 1982). A summary of surge levels, wave 
heights, and storm probability used for the study area are shown in Table A-3. 
Results of these computations are summarized in Table A-4. Another useful 
output of the DUNE model is the volume of sediment, Ae, eroded from the 
beach/dune and transported offshore during the storm. This quantity is also 
presented in Table A-4. 
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Table A-3 

Storm Surge and Wave Height Frequency Data 

Return 
Interval 
(Years) 

FEMA 
Surge Level 

(Feet) 

Deepwater
Significant
Wave Ht (Feet) 

Exceedance 
Probability 

100 
50 
10 

7.3 
6.5 
4.6 

27.1 
25.0 
19.6 

0.010 
0.020 
0.100 

Note: All elevations refer to feet above MSL. 

Table A-4 

Storm Recession and Erosion Frequency Data 

Return Storm 
Interval Recession Erosion Ae Exceedance 
(Years) (Feet) (Cu yd/Foot) Probability 

100 201 58.1 0.010 
50 182 51.6 0.020 
10 139 33.1 0.100 

LITTORAL TRANSPORT 

17. Littoral transport is the movement of sediment in the littoral zone by 
waves and currents. The major portion of littoral transport is known to occur 
in the zone which extends from the shoreline to just beyond the most seaward 
breakers in about 6 feet of water. Within the project area, the zone of 
active sediment movement extends to the most seaward breakers which are on the 
Jupiter Inlet ebb shoal. The rate at which sedimentary material is supplied 
or removed from the beach determines the rate of beach erosion or accretion. 

18. Littoral drift rates at numerous locations along the Florida coastline 
have been determined by various methods including analysis of dredging
records, volumetric surveys, and pumping records at existing sand bypass
plants. The gross and net littoral drift at Jupiter Inlet have been estimated 
using the WIS wave hindcast data (USACE, 1985). The results are summarized in 
Table A-5. 
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Table A-5 

WIS Wave Hindcast Longshore Transport Summary 
Station 157, Jupiter, Florida (USACE, 1985) 

Net Littoral Drift Gross Littoral Drift 
(cy/yr) (cy/yr) 

Averagern 230, 000<2> 450,000 
Maximum 570,000 740,000 
Minimum -4,700 160,000 

Notes: 
0 > Average based on 20 years of wave hindcast data. 
<2> Positive net littoral drift indicates drift to the south. 

SEA LEVEL RISE 

19. Throughout geologic history, global sea level variations, both rise and 
fall, have occurred. Local trends in local sea level change can perhaps best 
indicate what will occur in the future. The National Ocean Service (NOS) has 
published sea level trends for regions along the United States coasts based on 
measured yearly mean sea level records. For the southeast Florida coast, 
between 1932 and 1986, the mean sea level rose at a rate of 0.0076 feet per 
year (Hicks and Hickman, 1988). This is based on the tide gage at Miami 

h= depth of the limit of the active profile, 

Beach, Florida. 

20. The effects of sea 
(1962) relationship: 

level rise on the beach 

LS 

can be seen utilizing Bruun's 

R = (A-1) 
(h + B) 

where R= beach recession, 
S= sea level rise, 
B= berm height, 

L= horizontal distance from the beach to the limit of the 
active profile. 

The annual limit of the depth of the active profile has been estimated using 
the approach of Hallermeier (1978). The Wave Information Study (1983) has 
estimated the one year return period wave to 9.2 feet in height and have a 
period of 8 seconds. Hallermeier's method indicates the limiting depth of 
active profile movement is 18.1 feet. For this analysis, Equation A-1 will be 
evaluated at the south end of the project area outside of the area influenced 
by the shoal. For FDNR profile T19, Lis 1845 ft; his 18 ft; and bis 9 ft. 
The recession of the beach for a sea level rise rate of 0.0076 ft/yr is only 
0.52 ft/yr. 

A-8 



21. The National Research Council has estimated that sea level rise in the 
future may accelerate to a rate of approximately 0.04 ft./yr. For this 
extreme rate of sea level rise, Equation A-1 yields a recession rate of 2.7 
ft./yr. If sea level rise were to increase to this high rate, an increase in 
the volume of advanced nourishment would be required. Until a higher rate of 
sea level rise is documented, no change in the recommended plan is warranted. 

EFFECTS OF JUPITER INLET 

22. The northernmost of the four inlets in Palm Beach County is Jupiter
Inlet, located approximately 16 miles south of the St. Lucie Inlet and 11.7 
miles north of the Lake Worth Inlet. Jupiter Inlet is a natural waterway 
connecting the Loxahatchee River with the Atlantic Ocean. The Intracoastal 
Waterway crosses the Loxahatchee River immediately west of the inlet (Figure 
Al). Jupiter Inlet has been stabilized to support navigation and to maintain 
the outflow of the Loxahatchee River and the C-18 drainage canal. This inlet 
has a major impact on the adjoining ocean beaches. This impact must be 
understood in order to formulate an appropriate beach erosion control project. 
A discu~sion of the inlet's history and a record of the inlet's dredging and 
sand bypassing history is provided in the following paragraphs to assist in 
understanding the effects of the inlet on the beach. 

23. Since Jupiter Inlet is subject to natural closing, periodic maintenance 
is necessary to keep it open. The Jupiter Inlet District was established in 
1921 by a special act of the Florida Legislature to provide this maintenance 
by means of a local taxing district. The record of inlet dredging is shown on. 
Table A-6. Table A-6 was developed from records of the Jupiter Inlet District 
and the Corps of Engineers. Table A-6 includes dredging by the Jupiter Inlet 
District necessary to keep the inlet open as well as dredging by the Corps of 
Engineers of the Intracoastal Waterway west of Jupiter Inlet. 

24. All bypassed material was placed south of the inlet between the jetty and 
FDNR monument Rl4. Since 1974, approximately 1,131,100 cy of sand has been 
dredged from the inlet and Intracoastal Waterway and placed on the beach south 
of Jupiter Inlet (Table A-6). 

25. The erosion area adjacent to an inlet is the reach directly downdrift of 
the inlet. The limits of the severe erosion area are dictated by the jetty 
and the location where the inlet ebb shoal reconnects to the shore. For 
Jupiter Inlet, the ebb shoal attaches itself between FDNR monuments Rl5 and 
Rl6. As previously noted, the net littoral transport is to the south; 
therefore, the downdrift beaches are in a state of sediment deficit. While 
the severe erosion will occur immediately downdrift of inlets, slow long-term 
erosion may occur further downdrift of the inlet due to the littoral drift 
deficit. This will be demonstrated to occur at Jupiter Inlet in paragraph 29. 
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Table A-6 

Jupiter Inlet and Intracoastal Waterway Dredge History 

Year 

Inlet 
Channel 
(cubic ~ards) 

Intracoasta l 
Waterway 
(cubic ~ards) 

Total 
Sand Transfer* 
(cubic ~ards) 

1947 
1948 
1951 

106,150* 
37, ooo* 

44,476 

106,150 
37,000 

1952 62, ooo* 62,000 
1953 
1954 10, ooo* 

19,591 
70,000 

1955 25,573 
1956 10, ooo* 26,365 70,000 
1957 29,506 

":;Cc 

1958 
1960 
1962 
1963 
1964 

42, ooo* 
45, ooo* 
56, 100* 

126,ooo* 

(1)
46,000 
21,000 

42,000 
45,100 
56,100 

126,000 
1965 31,500 
1966 209, ooo* 209,000 
1968 
1970 

120, ooo* 
45, ooo* 

37,400 
93, 278* 

120,000 
138,278 

1972 78,000* 64,400* 142,400 
1974 
1975 
1977 

50, ooo* 
85,ooo* 

102, ooo* 
136,413* 
---

50,000 
221,413 
102,000 

1979 
1981 

78,ooo* 
70, 000*< 2> 

121, 117* 199,117 
70,000 

1983 112, 500* 172,500 
1985 76, ooo* 76,000 
1987 65, ooo* 65,000 
1988 60' 000*< 2> 115' 000*< 2> 175,000 

Note: (1) In 1962, the Intracoastal Waterway Channel 
eight (8) to ten (10) feet. No records on 
material dredged are available. 

was deepened from 
an amount of 

(2) Estimated. 

* Placed on the beach south of inlet; all other placed upland. 
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COASTAL GEOMORPHIC CHANGES 

26. There are three major elements needed to quantify the coastal geomorphic 
changes along the shores of the Jupiter/Carlin segment. These elements are 
the historic shoreline changes, the volumetric accretion and erosion, and the 
sediment budget. These changes, when taken together with potential upland
damage due to storms, will quantify the need for erosion control along the 
Jupiter/Carlin beaches. 

HISTORIC SHORELINE CHANGES 

27. A measure of the severity of an erosion problem can be determined by 
comparing the movement of the mean high water line (MHW). The GDM (USACE,
1987) presented the MHW changes from 1883 to 1979 (Table A-7). MHW 
comparisons were performed along USACE profile lines which were converted to 
the nearest FDNR monument. Table A-7 also shows MHW changes from 1974 to 
1989. These surveys were performed along FDNR profile lines. 

Table A-7 

Historic Mean High Water Changes rn 

Profile 
1883 - 1979 

(feet) 
1974 - 1989 

(feet) 

Rl3 
Rl4 
Rl5 
Rl6 
Rl7 
Tl8 
Tl9 
R20 
R21 

-60 

-40 

-180 

+20 

-98.6 
-88.6 
-18.0 
-11. 2 
+32.1 
-3.1 
-2.7 

-38.7 

Note: rn Negative changes denote erosion. 

28. Between 1883 and 1979, the average shoreline change between the jetty and 
Tl9 is -93 feet. This is equivalent to an average recession rate of -1.0 
ft/yr. This is actually a minimum value since approximately 1.8 million cubic 
yards of sand were placed on the south beach during that time period 
(Table A-6). 

29. Between 1974 and 1989, the average shoreline change between Rl3 and R20 
is -28.6 feet. This is equivalent to an average recession rate of -1.9 ft/yr.
This is also a minimum rate since 1,131,000 cubic yards of sand were placed on 
the south beach during this time period (Table A-6). The 1974-1989 MHW 
shoreline changes also show that the majority of the erosion is concentrated 
between the jetty and Rl6 with less erosion south of Rl6. 
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VOLUMETRIC CHANGES 

30. The GDM (USACE, 1987) also presents the volumetric profile changes for 
the time period 1929-1979. These changes are presented in Table A-8. Table 
A-8 also shows the recent 1974-1989 volumetric changes. The volumetric 
changes were computed to the -18 foot (NGVD) contour. 

Table A-8 

Volumetric Changes in Jupiter/Carlin Segment 

1929 - 1979 1974 - 1989 
(1) (2) (2)Reach (cubic yards) (cubic yards) 

Jetty to R13 83,000 -21,199 
R13 to R14 -44,856 
R14 to R15 272,000 -4,287 
R15 to R16 15,331 
R16 to R17 4,530 
R17 to T18 -46,000 -6,342 
T18 to T19 -13,341 
T19 to R20 -429,000 -8, 115 
R20 to R21 

Total -120,000 -78,279 

Vol.Placed 
On Beach <3> 1,800,000 1,131,000 

Net Volumetric 
Change (cy) -1,920,000 -1,209,279 

Notes: 

(1) After USACE (1987).
(2) Volumetric to the -18 foot contour. Negative change

denotes erosion. 
(3) Volume placed on beach from Table A-6. 

31. The 1929-1979 changes indicate that the north end of the project area 
accreted while the south end of the project area eroded. The project area had 
a measured loss of 120,000 cy between the jetty and R21. During that time 
period, approximately 1.8 million cy of sand was placed on the beach (Table A-
6), so the net erosion is -1.92 million cy. The net erosion rate is -38,400 
cy/yr. The unit erosion rate is -4.5 cy/ft/yr. This average reflects the 
erosion from the project area, but does not accurately reflect the high 
erosion immediately south of the jetty. 
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32. The 1974 and 1989 surveys indicate that there was erosion throughout most 
of the project area with small accretions occurring at Rl5 to Rl7. The 
measured erosion from the project area was 78,279 cy. Accounting for the 
volume of placed sand, 1,209,279 cy of sand eroded from the project area. 
This indicates an average erosion rate of -80,617 cy/yr. The average unit 
erosion rate is -11.2 cy/ft/yr. The more recent (1974-1989) erosion rates 
were used in the design rather than the long term (1929-1979) erosion rates, 
because the long term rates do not reflect the recent increase in the erosion 
rate. If the long term rates were used, the advanced nourishment requirements
would be underestimated. 

BACKGROUND EROSION 

33. The previous section has indicated that erosion within the Jupiter/Carlin 
segment is severe, and the cause of the erosion is the littoral drift deficit 
induced by the inlet. However, a component of the erosion rate is the 
background erosion rate. The background erosion rate is the average loss of 
sand from the beach if the inlet were not present. This will be utilized in 
developing the design fill volumes. This erosion rate is determined by
looking at the erosion rate down the coast between R28 and R36 (Table A-9).
Table A-9 indicates that the beach 3 to 4 miles ·south of the inlet is eroding 
at -0.7 cy/ft/yr. This indicates that the majority of the erosion is caused 
by the disruption of the littoral drift. 

Table A-9 

Volumetric Changes in Juno Beach 1929 - 1979m 

Profile Changes (cy) 

R28 to R31 -58,000 
R31 to R33 -121,000 
R33 to R36 -71, 000 

Total -250,000 

m After USACE (1987) 

LITTORAL BUDGET . 

34. A littoral budget is developed to show the net movement of sand within 
the project area. Due to the complex physical processes that occur at an 
inlet, the budget has been simplified to show the net sand movements. The 
budget is shown in Figure A-3 and is described in the following paragraph. 

35. The net littoral drift into the project area is approximately 230,000 
cy/yr (USACE, 1985). Due to flood tide, some sand is transported around the 
north jetty and into Jupiter Inlet. The average amounts of material that are 
trapped in the channel and in the Intracoastal Waterway is approximately
39,000 cy/yr and 36,300 cy/yr, respectively. This was determined from the 
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average dredge volumes between 1974 and 1989 that were placed on the beach 
south of Jupiter Inlet (Table A-6). Based on anecdotal reports of Jupiter 
marina operators, shoaling is occurring in areas that are not dredged. As a 
result, an estimated 10,000 cy/yr is essentially removed from the littoral 
system. 

36. In addition to the sand that enters the inlet from the north, 
approximately 20,000 cy/yr erodes from the south beach and is transported into 
the inlet on flood tide. Based on the dredge records (Table A-6), the 
combined bypassing volume is approximately 75,300 cy/yr (Figure A-3). 

37. Of the material that does not enter the inlet, 10,000 cy/yr is 
permanently stored in the ebb shoal (Buckingham, 1984) and 154,700 cy/yr is 
bypassed along the offshore bar. As described previously, this bar attaches 
itself to the beach at approximately Rl6. 

38. Between the jetty and R21, the beaches lose an average of 80,600 cy/yr 
(Paragraph 32) of which 20,000 cy/yr moves into the inlet. The littoral drift 
at R21 is approximately 215,300 cy/yr. Between R21 and R31, the beach erodes 
at an average rate of 22,000 cy/yr (CPE, 1989). The littoral drift south of 
the project area is 237,300 cy/yr. 

39. An additional reason for the erosion south of the jetty is that the 
material dredged from the Intracoastal Waterway and the deposition basin is 
typically finer than the native beach material. This results in an increase 
in the longshore movement of sand. 

40. As can be seen in Figure A-3, the area south of the inlet receives an 
average of 75,300 cy/yr while it erodes an average of 80,600 cy/yr. This 
results in an annual deficit of 5,300 cy/yr. This indicates that the current 
sediment bypassing is inadequate to stabilize the beach. Severe erosion 
immediately south of the jetty occurs since the Jupiter Inlet District only
dredges bi-annually and the Corps dredges about every 4 years (Table A-6). 

EXISTING SHORE PROTECTION STRUCTURES 

41. Within the Jupiter/Carlin segment, there are two existing shore 
protection structures. The first structure is the Jupiter Inlet south jetty. 
The original jetty was built in 1922 and has been modified on numerous 
occasions. The jetty is a low steel sheet pile wall with a concrete cap. The 
jetty is also protected by granite armor stones on both sides. A concrete 
wingwall and concrete rubble has been added to the south side of the jetty to 
prevent flanking. The south jetty is not of sufficient length to prevent 
sediment from being transported north around the jetty. 

42. The second group of structures consists of the remnants of three groins 
in Carlin Park. The groins are composed of concrete king piles with wood 
panels. The groins are ineffective since the groins are of a low elevation 
and the majority of the wood panels are no longer present. The pile and panel 
groins have been extended landward with rock. 
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SUMMARY 

43. Based on the erosion history of the Town of Jupiter shoreline, the 
littoral budget at Jupiter Inlet, and the potential storm impact, the fill 
limits of the Jupiter/Carlin segment of the Palm Beach County Beach Erosion 
Control Project should be FDNR monument Rl3 and Tl9. 

f 
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GEOTECHNICAL INVESTIGATIONS 

1. Geotechnical investigations were undertaken in the study area to classify 
the sediment characteristics of the beach and the borrow area. Borrow area 
investigations were performed at the Jupiter Inlet ebb shoal since the shoal 
is the best source of beach compatible fill material. The sediment 
characteristics of the borrow area are compared with the beach sediment to 
determine sediment compatibility. Cultural resource investigations were also 
performed to locate significant resources near the borrow area. 

GEOLOGY 

2. The State of Florida is a part of a larger geographic unit, the Florida 
Plateau. The deep water of the Gulf of Mexico is separated from the deep 
water of the Atlantic Ocean by a partially submerged platform nearly 500 miles 
long and about 250 to 450 miles wide (USACE, 1987). 

3. The peninsula of Florida has been subject to geologic periods of 
submergence and emergence. Either following or concurrent with one of the 
latter periods of emergence, there appears to have been a tilting of the 
plateau about its longitudinal axis. The west coast was partially submerged, 
as indicated by the wide estuaries and offshore channels of its streams, while 
the east coast was correspondingly elevated. As a result of that movement, 
the east coast manifests the characteristics of an emergent coastline. The 
barrier strip forming the present Atlantic shoreline was probably started, at 
least in some sections, as an offshore bar which was elevated above the water 
surface by the tilting of the plateau and built up to its present condition by 
wave and wind action. This hypothesis permits an explanation of the presence 
of successive parallel ridges consisting principally of silica sand. 

4. Sand on the Florida east coast has been transported to the sea by the 
Savannah, Altamaha, and other rivers of Georgia and the Carolinas, and 
gradually shifted southward by shore currents and wave action. The combined 
effect of wind and wave action has formed much of this sand into successive 
parallel ridges or dunes. The beaches are composed of unconsolidated sand and 
shell underlain by a limestone/sandstone base. 

5. Most of the barrier islands in Palm Beach County are founded on the 
Anastasia Formation. This rock formation appears at several places in the 
County as a submerged reef that generally parallels the shoreline. The 
exposed formation appears at various locations from the high waterline to 
approximately 1,000 feet offshore. 

6. Nearshore rock outcroppings are present in the project area. The most 
prominent outcropping of rock is located near Florida Department of Natural 
Resources(FDNR) monument Rl8 (CSA, 1989). A portion of this outcropping is 
located above mean high water and the remainder extends into the nearshore 
area. In general, the rock outcroppings form a semi-permanent bar which 
retards the rate of erosion but does not prevent recession of the sandy shore. 

7. The geologic process that is occurring now is a slow rise in sea level. 
The sea level rise is caused by a warming of the atmosphere, causing melting 
of the polar ice caps and thermal expansion of the ocean waters. Sea level 
rise is a small contributor to the erosion in the project area. The effects 
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of sea level rise on the shoreline are discussed in Appendix A, Problem 
Identification. 

GEOTECHNICAL INVESTIGATION 

8. The Jupiter Inlet ebb shoal was investigated for use as the borrow area 
for the Jupiter/Carlin Shore Protection Project. A seismic survey of the 
shoal was performed in July 1986. Results of the seismic survey were 
confirmed with 25 jet probes in July 1986. Detailed bathymetric surveys were 
performed in June 1986 and February 1993. 

9. Subsurface core borings JI-1 through JI-10 were sampled in July 1986 and 
core borings JI-11 through JI-15 were sampled in November 1989. A 
magnetometer survey of the inlet ebb shoal was performed in October 1989. 

10. Surface sand samples were taken along FDNR profile lines Rl5, Rl7 and Tl9 
in July 1986. Samples were taken at increments of four vertical feet above 
and below Oft. National Geodetic Vertical Datum (NGVD) from +8 ft. to -20 ft. 
NGVD. These samples were used to determine the native beach sand 
characteristics. 

BATHYMETRIC SURVEY 

11. The 1986 bathymetric survey showed that the ebb shoal of Jupiter Inlet 
extends approximately 3000 feet offshore and extends south from the inlet 
approximately 3000 feet. The shoal tapers landward into an alongshore bar 
which has an elevation of approximately -8 feet NGVD. The elevation of the 
shoal varies from -17 feet NGVD at the inlet mouth to -5 feet NGVD on the 
crest of the shoal. The shoal extends seaward to the -25 foot NGVD contour. 
The shoal bathymetry is shown in Plate B-1. 

Ila. The 1993 bathymetric survey confirmed the results of the 1986 survey and 
showed the entire north-south extent of the ebb shoal. The bathymetry is 
shown in Plate B-2. Since 1986, the borrow area and the ebb shoal have 
continued to accrete sand. 

SEISMIC SURVEY 

12. Seismic surveys were performed to determine the thickness of the sediment 
above the underlying limestone. Seismic records were read to the first layer 
of consolidated sediment or rock. The seismic survey indicates a 10 feet 
thick layer of sediment at the entrance of Jupiter Inlet. The sediment layer 
increases uniformly to a thickness of 25 feet at the center of the shoal. The 
shoal isopach chart is shown in Plate B-3. 

13. On the seaward side of the shoal, the sediment thickness decreases to 15 
feet in the north and south ends of the borrow area. In the center of the 
borrow area, the sediment thickness increases to 35 feet (Plate B-3). 

JET PROBES 

14. Twenty-five jet probes were performed in the borrow area to confirm the 
results of the seismic survey. A qualitative assessment of turbidity was also 
made by visual observations by SCUBA divers. The jet probes confirmed the 
thin layers of sand on the landward side of the shoal. On the seaward side of 

B-2 



.IO:IOOO 

. z 

·NOTES : 

1. ELEVATIONS Alt£ IN nET BELOW NATIONAL GEODETIC VERTICAL DATUM. 

2. DASHCD CONTOURS REPRESENT DEPTH CONTOURS FROM FEB. 1HO SUIIY£Y. 

I. SOLID CONTOURS REPRESENT CONTOURS FROM JUNE 21, 1111 -
JULY 31, 11186 BATHYMETRIC SURVEY. 

-6. VIIIRACOR£S f1-10 CONDUCTED JULY 21 I: 22, 1111. 

6. VIBRACORES #11-15 CONDUCTED NOVEMBER 21, 1181. 

I. SEE SHEET 11 FOR BORROW Alt£A SHOWN OH 11113 BATHYMETRY. 

LEGEND : 

2IIO 0 IOO 400

Lr~ ; -i 
OIW'ltCSCAl.£111 FEET -

PALM BEACH COUNTY, FLORIDA 
SHORE PROTECTION PROJECT 

JUPITER INLET 
BATHYMETRIC CHART 

MARTIN COUNTY LINE TO LAKE WORTH INLET 
AND FROM SOUTH LAKE WORTH INLET 

TO BROWARD COUNTY LINE 
JUPITER/CARLIN SEGMENT 

SCALES AS SHOWN 
DEPARTMENT OF THE ·ARMY 

APPROXIMATE SHORELINE JACKSONVILLE DISTRICT, CORPS OF ENGINEERS 
JACKSONVILLE, FLORIDA 

TO ACCOMPANY GENERAL DESIGN MEMO., 
, DATED• 

z FILE NO •z 

PLATE 8-1 

B-3 



• 
I I 

N~· 

0 -

PRIMARY BORROW AREA 

NOTES 1 PALM BEACH
SHORE PROT~g~~~• FLORIDA 

1• O,.lt .Of a,; JUPITER INLriROJECT2. nll'IIEIIESIINEI'~ SPACING WAS I .-r 7, fDIUIIYFEEi -™ Of nJ/'° FUl Ell:EJ'T IZ a 13, IIIJ. 

llOO SOUIH Of lHE INl.£r ~ lHE "1D MARTIN c:~YMETRIC CHARTFEEi, 11.£1' COIIDUN£ NID lHE "1/D.WJICfH Of 4250 

,. -·- AND FROM SOLINE TO LAKE WO:J:?ON~- --~J5250 
WAS TO BROW~ LAKE WORTH~ INLET 

ON ~~NJ (7 ~ USED FOIi SUIM\' JUPITER / COUNlY LINE LET 
4, GUIIWIC£ IZ a 13, IN~ USED~~~ . S CARLIN SEGMENT

(IIIM:IC) NID Df<TA .loCQIIIITION I.NS C0NDUC!lll 

I, COQROW. H'lllllOGIIAPHI Df<TA ~or - JA DEPART~ >-S SHOWNS'ISIDI, WT All£. llolSC) ~•~•-I COOROINAW - - I~~ CKSONVILLE DIS OF THE ARMY
1, E1£VAT10HS ZONE. ON fl.0RIDA SIAlt JACKS~~U,ECORPS or' ENGINEE - HEllfON PUN£ 
7. SH0Rll.tlE CIGIIIZEI ,_ 1111 F1IIII -.s.All£. II FUl IMSII) ON NIM> or 1121. TO ACCOMP • FLORIDA RS 

Nff GENERAL DESIGN 
"""· ■/7/n Fll.E , DATED MEMO., 

11aw. 1124/1+ NO. PLATE 8-2 

B-4 



E IIOIOQO 

E 3000 

z 

N 1150000 
E 804,800 

N 1150000 
E 804,310 

N 1150 
E·ao4,300 

z 

949 348 
804,574 

l 

z 

z 

z z 

APPROXIMATE SHORELINE 

z z 

z 

[-, 

NOTES : 

1. CONTOURS INDICATE DEPTH OF SAND IN f'EET BELOW EXISTING BOTTOM. 

2. CONTOURS GENERATED FROM SEISMIC SURVEY CONDUCTED JULY 17, 1911. 

3. PROBES CONDUCTED JULY 10 &: 11, 1981. 

-4. VIBRACORES #1-10 CONDUCTED JULY 21 &: 22, 1181. 

5. VIBRACORf.S #11-15 CONDUCTED NOVEMBER 21, 1989. 

LEGEND : 

DENOTES PROIE LOCATION AND NUMBER 
12 
■ DENOTES VIBRACORE LOCATION AND NUMBER 

cJ DENOTES BORROW AREA BUOY 

- • • - GS-1 - DENOTES GEOLOGIC CROSS-SECTION 

AREA 5 20 "• - DENOTES BORROW AREA SUBSECTION AND DREDGING DEPTH 

21111 0 21111 400 11111

L.-41111- ; ; 
ORAPHIC SCAL£ IN PEET 

PALM BEACH COUNTY. FLORIDA 
SHORE PROTECTION PROJECT 

JUPITER INLET 
GEOPHYSICAL ISOPACH 

MARTIN COUNTY LINE TO LAKE WORTH INLET 
ANO FROM SOUTH LAKE WORTH INLET 

TO BROWARD COUNTY LINE 
JUPITER / CARLIN SEGMENT 

SCALES AS SHOWN 
DEPARTMENT OF THE ARMY 

JACKSONVILLE DISTRICT, CORPS OF ENGINEERS 
JACKSONVILLE, FLORIDA 

TO ACCOMPANY GENERAL DESIGN MEMO., 
, DATED: 

FILE NO. 

PLATE B-3 
... ____ ... _.. ____.. _------ ----------------. B-5-·. ---·- -·----- -----------------------------------------------------------------;:;-;;;-------:---------------J 



the shoal, the probes indicated that at least 20 feet (length of probe) of 
sediment thickness existed. 

15. Diver observations indicated that there was minimal turbidity generated 
during the jet probes on the landward side and top of the shoal. On the 
seaward side of the shoal, there were small turbidity plumes which indicate a 
low silt/clay content; 

MAGNETOMETER SURVEY 

16. A magnetometer survey of the entire shoal area was performed to determine 
the location of ferrous objects. Since significant cultural resources have 
been recovered in the nearshore area, a magnetometer survey plan was 
developed. Survey procedures were presented to the Florida Department of 
State, Division of Historical Resources, for approval prior to the survey. 

17. Sixty-three magnetic anomalies were recorded during the survey. Two 
magnetic anomalies are thought to be associated with the north jetty. Thirty
six anomalies are located outside of the shoal area as defined by the 
bathymetric survey. The remaining 25 anomalies are located on the landward 
side of the shoal area. Areas containing magnetic anomalies will not be 
dredged unless the anomaly is identified and removed. Further study of the 
cultural resources indicates that dredging of the borrow area will have no 
effect on cultural resources (Baer, et al., 1990). In compliance with the 
National Historic Preservation Act of 1966, as amended, and 36 CFR 800, the 
U.S. Army Corps of Engineers has determined that this undertaking will have no 
effect upon cultural resources listed on, or eligible for listing on, the 
National Register of Historic Places. By a letter dated March 6, 1991, the 
Florida State Historic Preservation Officer has concurred with this 
determination. This is included in the Pertinent Correspondence (Appendix E). 

VIBRACORES 

18. Vibracores JI-1 through JI-10 were taken in 1986 on the landward side and 
top of the shoal. These vibracores showed layers of gray and brown (tan), 
poorly-sorted quartz sand. Some of the layers contained significant
quantities of broken shell and carbonate material. The average sediment 
characteristics of these vibracores are: mean grain size is 0.59 mm (0.77 
phi); sorting is 0.71 phi; and the silt/clay content is 0.24 percent. Grain 
size distributions were determined by mechanical sieve analysis. Vibracore 
logs are shown in Sub-Appendix B-1. Grain size distribution curves for all 
samples are shown in Sub-Appendix B-2. 

19. The determination of mean grain size for all sand samples was determined 
using a 3 point average (USACE, 1984). The silt/clay content is the fraction 
of the sample passing the No. 200 sieve. 

20. A problem that arises from dredging the top of the shoal is that there 
will be an increase in wave energy that is permitted to reach the beach. The 
increase in wave energy may cause increased beach erosion and make navigation 
at Jupiter Inlet more hazardous. As a result, the landward side and top of 
the shoal will not be dredged. 

21. Vibracores JI-11 through JI-15 were sampled in 1989 to supplement the 
existing cores. These five cores were taken on the seaward side of the shoal 
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and define the transition from the coarse (shoal) sand to the fine (offshore)
sand. 

22. The sediment in the seaward side of the shoal is fine, gray, well-sorted, 
quartz sand. A few sediment layers contained a small percentage of broken 
shell and carbonate material. The average sediment characteristics of cores 
JI-11 through JI-15 are: mean grain size is 0.21 mm (2.25 phi); sorting is 
0.52; and silt/clay content is 1.9 percent. Grain size characteristics were 
determined according to American Society for Testing and Materials (ASTM) 
standards D422-63 and D1140-54 using 1/2 phi increment sieves. Vibracore logs 
are shown in Sub-Appendix B-1. Grain size distribution curves for all samples 
are shown in Sub-Appendix B-2. 

23. There is a significant transition from coarse sand to fine sand on the 
seaward side of the shoal. This can be seen by comparing the composite mean 
grain size of cores ,JI-8, JI-12 and JI-13 (Table B-1). 

Table B-1 

Mean Grain Size Transition 

Core Mean Grain Size (mm) Mean Grain Size (phi) 

JI-8 .39 1.35 
JI-12 .25 1.98 
Jl-13 .20 2.36 

GEOLOGIC CROSS-SECTIONS 

24. Geologic cross-sections of the ebb shoal are shown in Figures B-1, B-2, 
and B-3. They were developed based on the 1986 bathymetric and seismic 
surveys, and the vibracore and jet probe results. The boundaries between the 
different layers of sand are estimates. The borrow area has been designed to 
maximize use of the coarse sand; nevertheless, the borrow area limits have 
been restricted by State of Florida permitting requirements. 

SURFACE SAND SAMPLES 

25. Sand samples were taken along FDNR profile lines Rl5 and Rl7 at 4 foot 
contour intervals from +8 feet to -8 feet (NGVD). The fractions retained by
each sieve for all samples were averaged to determine the composite grain size 
characteristics of the beach. The composite grain size characteristics are: 
mean grain size is 0.34 mm (1.56 phi); the sorting is 1.49 phi. The silt 
content is 0.97 percent. A beach composite grain size curve is shown in 
Figure B-4. Individual grain size curves are shown in Sub-Appendix 8-2. 
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26. The sediment characteristics of the native beach differ significantly
from those described in the GDM (USACE, 1987) for the north end of Palm Beach 
County. The GDM grain size characteristics are finer for possibly two 
reasons. The composites include data from outside the project area, and the 
samples from within the project area were taken close to the inlet. The 
samples taken near the inlet could be affected by the placement of dredged
material from the deposition basin or the Intracoastal Waterway. In 1979, the 
year the GDM samples were taken, the Intracoastal Waterway was dredged and 
121,000 cy of sand was placed on the beach south of the inlet (Appendix A).
For all subsequent analyses, the composite characteristics of the project area 
will be used. 

BORROW AREA 

27. The location of the magnetic anomalies indicate that the landward side of 
the shoal probably contains cultural resources. Dredging the crest of the 
shoal will not be performed since this will allow greater wave energy to reach 
the beach and may disrupt natural sediment bypassing. As a result, the 
primary borrow area was designed to dredge the area between the finer offshore 
sand and the nearshore magnetic anomalies. The £econdary borrow area is 
seaward of the primary borrow area. The primary and secondary borrow areas 
are shown in Plates B-1 and B-2. 

28. The primary borrow area is divided into nine areas each with a different 
dredge depth. The primary borrow area sediment characteristics are determined 
in Table B-2 and are described in the following paragraphs. 

29. First, the average grain size characteristics for vibracores 6 through 9 
and 12 were determined by weighting each sand sample with the length of core 
that the sample represents. Second, each dredge area (Table B-2) was assigned 
a vibracore or vibracores to describe the sediment characteristics. For 
example, the characteristics of area 1 were assigned vibracore 12, and the 
characteristics of area 6 were assigned the arithmetic average of vibracores 6 
and 9. 

30. Lastly, the overall borrow area characteristics are determined by 
weighting the dredge area characteristics by the volume of material being
removed from each area (Table B-2). The primary borrow area characteristics 
are as follows: mean grain size 0.38 mm (1.41 phi); sorting is 0.64 phi; and 
the silt/clay content is 0.82 percent. The borrow area sediment is compared
with the native beach material in Table B-3. Based on the 1986 bathymetric 
survey, there is approximately 613,000 cubic yards of sand in the primary
borrow area. The secondary borrow area contains approximately 500,000 cubic 
yards of sand. 

31. A graphic comparison between the primary borrow area composite and the 
native beach material is shown in Figure B-4. The borrow area composite curve 
is the curve from vibracore 4, depth -2 feet. This sample had the closest 
sediment characteristics (mean grain size 0.38 mm, [1.40 phi]); sorting is 
0.70; and silt/clay is 0.01 percent) to those of the primary borrow area 
composite. The beach material suitability analyses will utilize the data in 
Table B-4. 
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TABLE 8-2 

DETERMINATION OF BORROW AREA CHARACTERISTICS 

SURFACE DREDGE 
DREDGE AREA DEPTH 

AREA FTA2 FT(1) 
VOLUME 

CY 

REF 
CORE 

NO. 

AVG 
GRAIN SIZE 

PHI 

AVG 
SORTING 

PHI 

AVG 
SILT/CLAY 

% 

WEIGHTED 
GRAINSIZE 

CYPHI 

WEIGHTED WEIGHTED 
SORTING SILT/CLAY 

CYPHI PHI 
1 205,200 9.5 72,200 12 1.57 0.55 1.35 113,354 39,710 97,470 
2 46,900 14 24,319 7 1.15 0.74 0.61 27,966 17,996 14,834 
3 72,000 17 45,333 7 1.15 0.74 0.61 52,133 33,547 27,653 
4 322,000 15 178,889 8,9,12 1.19 0.68 0.60 212,878 121,644 107,333 
5 164,000 20 121,481 8,9 1.18 0.70 0.61 143,348 85,037 74,104 
6 100,800 21 78,400 6,9 1.11 0.56 0.52 87,024 43,904 40,768 
7 10,400 18.5 7,126 6,9 1.11 0.56 0.52 7,910 3,991 3,705 
8 115,000 12.5 53,241 14 2.55 0.55 1.59 135,764 29,282 84,653 
9 115000 7.5 31,944 14 2.55 0.55 1.59 81.458 17.569 50.792 

OJ 
I TOTAL 612,933 861,836 392,680 501,313

1--' 
w 

AVERAGE(PHl,PHI,%) 1.41 0.64 0.82 
AVERAGE MM 0.38 

NOTE: 
1. DREDGE DEPTH IS GREATER THAN THAT SHOWN IN PLATES B-1 AND 8-3. THE DEPTH INCLUDES 

A CONSERVATIVE ESTIMATE OF THE DEPTH OF SAND SHOALED IN THE DREDGE AREA 
BETWEEN 1986 AND 1993. 



Table B-3 

Sediment Characteristics 

Location 

Mean 
Grain 
Size 
(mm) 

Mean 
Grain 
Size 
<phi) 

Mean 
Sorting 

(phi) 

Mean 
Silt/Clay

(%) 

Native Beach 
Primary Borrow Area 

0.34 
0.38 

1.55 
1.40 

1.49 
0.64 

0.97 
0.82 

SAND COMPATIBILITY 

32. The suitability of the borrow area material was determined using the 
overfill ratio (USACE, 1984). The overfill ratio indicates the volumes of 
borrow area material necessary to equal 1 cubic yard of native beach material. 
Using the sediment characteristics in Table 8-3, the phi mean difference ratio 
and the sorting ratio are -0.10 and 0.43, respectively. Using Figure B-5, the 
overfill ratio is 3.9. The overfill ratio indicates that since the borrow 
area is better sorted than the beach, 290 percent more volume will need to be 
placed on the beach to account for sorting differences. 

33. The overfill ratio has to be used with caution when the borrow area is 
coarser and better sorted than the beach. James (1975) indicates that when 
the borrow material is better sorted than the beach, that there is 
insufficient amount of fine material in the grain size distribution and that 
sorting losses are not required. Figure B-4 clearly shows that in the 0.1 to 
0.7 mm grain sizes that the borrow material has a larger percentage of 
material in its grain size distribution than the beach has in its 
distribution. Therefore, an effective overfill factor of 1.0 is appropriate
for this borrow material. ----=:.____...---

EBB SHOAL DREDGING EFFECTS 

34. The Jupiter Inlet ebb shoal is a sediment sink which is currently
accumulating sand at a rate of 10,000 c.y./yr. The shoal has grown from a 
volume of nearly zero in 1947 when the inlet was reopened after a four year
closure. The volume of sand in the ebb shoal was determined, using the 
procedures of Dean and Walton (1973), to be approximately 710,000 c.y. in 
1986. The limits of the calculation were 900 feet north of the north jetty to 
3600 feet south of the south jetty. The 1993 survey shows a volume of 
2,040,000 c.y. within the surveyed area. The primary differences between the 
1993 and 1986 volumes are that the 1993 survey covered the area north of the 
inlet, and that additional shoaling has taken place. 

35. The proposed dredging for this project will take place on the seaward 
side of the ebb shoal. The reasons for this are twofold. This places the 
dredging outside of the active bypassing portion of the bar and allows the 
shallowest portion of the bar to remain and provide protection from waves. 
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36. Jupiter Inlet can be described as a bar bypassing inlet because of the 
large alongshore bar that exists on the ebb shoal. The bar is the primary
pathway for alongshore sediment transport to bypass the inlet (Figure A-3).
Since the borrow area is seaward of the bar, the borrow area should have 
minimal impact on the alongshore sediment transport and bar bypassing. 

37. It is anticipated that there will be minor adjustments to the slope on 
the seaward side of the bar. Since the major portion of the shoal will not be 
impacted and slope changes will be minor, there will be no reason for the 
proposed borrow area to attract more sand than it presently attracts. Losses 
to this section of the shoal should remain the same as prior to dredging. 

FUTURE BORROW AREAS 

38. The Jupiter Inlet ebb shoal contains a finite quantity of beach 
compatible sand which will be insufficient to be used as the borrow source 
over the SO-year project life. A long-term sediment source study for Palm 
Beach County is being conducted by the U.S. Army Corps of Engineers, 
Jacksonville District. 

39. The preliminary results of reconnaissance level vibracoring indicates 
that there is a 7 foot thick surface layer of coarse sand and shell 8,000 feet 
east of Jupiter Inlet. The lithologic log and grain size curves from 
vibracore PB-1 #6 are included in Sub-Appendices B-1 and B-2, respectively.
This area could potentially yield a long-term source of economical sediment 
for future renourishments. 
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Sub-Appendix B-1 

Vibracore Logs 

Jet Probe Logs 

Sub-Appendix B-1 is available from the Jacksonville District office upon request. 
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Sub-Appendix B-2 

Grain Size Distribution Curves 

Sub-Appendix 8-2 is available from the Jacksonville District office upon request. 
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ENGINEERING 

INTRODUCTION 

1. This appendix summarizes the engineering procedures used in the 
development of the beach nourishment design and the project costs. The design 
cross section, nourishment volume, and prediction of the movement of the fill 
are described in this appendix. 

DESIGN CROSS SECTION 

2. The economics appendix (Appendix D) indicates that the optimum project 
contains no added design berm width and consists solely of advanced 
nourishment. Periodic nourishment will be used to maintain the existing beach 
width as the design width. The following section outlines the determination 
of the advanced nourishment quantities. The construction cross section will 
have a berm elevation of +9 feet NGVD, and a lV:lOH sloping section. The 
sloping section below NGVD is expected to subsequently adjust to a milder 
slope as it is impacted by waves. 

PERTINENT EQUATIONS 

3. This section describes the pertinent equations used in the engineering
appendix in the development of the advanced nourishment quantities. The 
offshore sections of the beach profiles are assumed to be described by Dean's 
(1977) equilibrium profile; 

Ay213h = (C-1) 

where h= depth, 
y= distance offshore, 
A= a factor of grain size (Moore, 1982). 

4. By assuming that the offshore profile will remain in equilibrium, the 
conservation of sand equation can be written 

(C-2) 
dy = -1 dQ 
dt ( h* + B) dx 
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where y = shoreline position, 
t = time, 
h* = depth of closure, 
B = berm height,
Q = sediment transport, 
x = distance alongshore. 

The sediment transport, 
(C-3) 

·5K H/· 5 if sin 20b
Q = 

8 (1 - p) k 0 • 5 2 (s - 1) 

where Hb = breaking wave height, 
g = gravity, 
p = sediment porosity, 
k = breaking criterion= 0.78, 
s = sediment specific gravity, 
0b = breaking wave angle, 
K = sediment transport coefficient. 

Dean (1988)
combined, 

shows that for small breaking wave angles, equation 2 and 3 can be 

(C-4) 

dy = G d2y 
dt dx2 

where 
(C-5) 

G = 
8 (s - 1) (1 - p) (h* + B)k°· 5 

G is referred to as the shoreline diffusivity since equation C-4 is in the 
form of the classical heat diffusion equation. 

5. The sediment transport coefficient, K, is a function of the fall velocity 
(USACE, 1985), 

(C-6) 
K = • 1637 1og (gHb/w2) - 0. 0773 

where, g = gravity, 
Hb = breaking significant wave height, 
w = fall velocity. 
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6. To simplify calculations, K was redefined by Equation C-7 which is a 
straight line drawn through a plot of the log of K vs. the log of Hbg/w2 for 
the range of values of Hbg/w2 in the analyses. Equation C-7 gives values of K 
approximately equal to those calculated by Equation C-6. 

(C-7) 

7. From Equation C-7, the ratio K for two beach fill materials with different 
physical properties is, 

(C-8) 

H l0.1637 
0 .13 ( g b 

K W 2 
A a = --~-~--

H lo.1637 
0 .13 ( g b 

Wb2 

where, Ka = K factor for beach comprised of material "a" 
Kb = K factor for beach comprised of material "b" 

Kamphius, et al., (1986) presents the available field data concerning the 
measurement of the rate of longshore transport at Lake Worth, Florida and 
Duck, North Carolina. At each of these stations, the average grain size of 
the beach material was reported to be 0.42 mm. Based on these data, K for the 
two locations was determined to be 0.32 and 0.31. A value of K of 0.31 was 
selected for a beach in the project area comprised of 0.42 mm sand. Based on 
USACE 
cm/s. 

(1981), the fall velocity of 0.42 
Equation C-8 then becomes: 

mm sand was determined to be 5.41 

(C-9) 

KA = 0, 31 
5. 41 )0.3274

( 
WA 

The values of K for beaches in the project area comprised of offshore material 
with a specific gravity of 2.65 (quartz sand) and various mean grain sizes are 
shown in Table C-1. 
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Table C-1 

Sediment Transport Coefficients versus Mean Grain Size 

Sand Size 
(mm) K Factor 

.34 .3345 

.35 .3310 

.36 .3277 

.37 .3245 

.38 .3214 

8. The data in Table C-1 indicate that the sediment transport coefficients 
for the Jupiter/Carlin project are as follows: 1993 Native Beach= 0.3345; 
1991 Borrow Area= 0.3214. 

VOLUME OF ADVANCE NOURISHMENT 

9. The volume of advanced nourishment for a given renourishment interval is 
equal to the volume of erosion expected over the renourishment interval. The 
volume of erosion can be broken into three components: the background erosion 
rate, the erosion due to the downdrift littoral drift deficit at the inlet, 
and the diffusion loss of the fill caused by the perturbation in the 
shoreline. Each of the erosion losses is described in the following sections. 

BACKGROUND EROSION 

10. The background erosion rate was determined in Appendix A and is equal to 
0.7 cy/ft/yr. For the 5980 foot project fill length, the background erosion 
rate, Eb= 4186 cy/yr. This is based on a native beach grain size of 0.34 mm 
(Appendix B). Since coarser sand will be placed on the beach, the background
erosion rate will decrease. The adjusted background erosion rate, 

(C-10) 

where Kf and Kn are the sediment transport coefficients (Equation C-9) of the 
fill and native beach, respectively. The modified background erosion rate in 
the fill area is thus, 4022 cy/yr. 

DOWNDRIFT EROSION 

11. The majority of the erosion south of the inlet is caused by the 
deficiency in the littoral drift. The littoral budget outlined in Appendix A 
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indicates that with the mechanical bypassing there is a deficit in the 
littoral drift of 20,000 cy/yr. The ratio, F, of the littoral drift south of 
the inlet to the littoral drift north of the inlet, Q is 91.3%. The0 , 

percentage of the fill volume lost from the fill area due to the littoral 
drift deficit is 

(C-11) 

(1 - F) Q0 t 
Ml= 

where tis time, and V is the volume of the initial fill (Dean, 1988). The 
littoral drift deficit is highly variable since mechanical bypassing has 
historically occurred biannually (Appendix A). For this analysis, F will be 
assumed to be constant over all the renourishment intervals. This assumes 
that the Jupiter Inlet District and the U.S. Army Corps of Engineers will 
continue to dredge Jupiter Inlet and the lntracoastal Waterway at historical 
rates and frequencies. 

0 

BEACH FILL DIFFUSION 

12. The third part of the predicted erosion loss is the diffusion of the 
beach fill. The placement of beach fill causes a perturbation in the 
shoreline which the waves will straighten out. Dean (1988} gives the 
percentage of fill, M2, within the fill area as a function of time, 

(C-12) 

where Lis the length of the actual fill area and erf is the mathematical 
error function. 

13. Therefore, the percentage of fill remaining in the fill area is 
(C-13) 

APPLICATION 

14. Application of the previously discussed methodology for computing losses 
from a beach fill results in higher losses in the early years of the project 
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which are reduced with time as a fillet forms at the downdrift end of the 
beach fill. If there is no renourishment, erosion resulting from all the 
losses, Et, for any considered project year, n, would be as follows: 

(C-14) 

where Vn is the volume of beach fill existing at the start of yearn and An is 
the percent of fill that will be lost during yearn. The value for An can be 
calculated as follows: 

(C-15) 

where Mis determined by Equation (C-13). Substituting Equation C-15 into 
Equation C-14, the volume of material lost from the initial beach fill during 
any selected year, n, as a result of total losses Er would be: 

(C-16) 

15. Since the erosion decreases the volume of fill remaining within the 
project limits, 

(C-17) 

where V0 is the volume of initial fill. 

16. The analysis of subsequent renourishments assumes that the previous 
nourishment was completely eroded and that influence of the sand downdrift of 
the fill area will not affect the next nourishment. As a result, the 
performance of the first nourishment will be equal to the performance of any 
subsequent nourishment. Renourishment of the beach will not occur until the 
fill has completely eroded. 

PERTINENT CONSTANTS 

17. A key parameter in this evaluation is the shoreline diffusivity, G. For 
this evaluation, the sediment specific gravity is 2.65, and the sediment 
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porosity is 35 percent. The depth of closure which is the seaward limit of 
active transport is taken as 18 feet. The berm height is 9 feet. 

18. The breaking wave height, Hb, is taken as the average breaking wave 
height. The average wave height was determined from the Wave Information 
Study (USACE, 1983). This wave was shoaled into its breaking point. The 
average breaking wave height is 3.3 feet. For the shoal material, G is 0.176 
ft. 2/sec. 

VOLUME CALCULATIONS 

19. One advantage of the previously described methodology is that the volume 
of fill remaining at any time can be estimated. Using this methodology, the 
volume of material necessary to maintain the existing shoreline was determined 
for 5, 6, 7, and 8 year nourishment intervals. The volumes are shown in Table 
C-2. A sample calculation of a 5 year renourishment interval project is 
shown in Table C-3. 

Table C-2 

Nourishment Volumes 

Renourishment 
Interval 

(yr) 

Volume 
(cy) 

Least Squares 
Erosion Rate 

(cy/yr) 

Correlation 
Coefficient 

5 324,000 63,475 .99 
6 435,000 70,296 .98 
7 564,000 77,010 .98 
8 700,000 82,524 .97 

Average Erosion Rate 73,326 cy/yr 

20. Since the project area is immediately adjacent to an inlet which has both 
mechanical and natural bypassing, the actual amount bypassed in a given year 
can vary significantly. For this reason, an average erosion rate will be used 
for determining the advanced nourishment volumes. 

21. Based on the predicted performance of the nourishment volumes in Table 
C-2 (shown in Figure C-1), a least squares analysis was performed on the data 
points to determine the best fit line, and this line would provide the erosion 
rate. The erosion rates for each nourishment interval and the coefficient of 
correlation is shown in Table C-2. Since the coefficients of correlation are 
nearly 1.0, the straight line will accurately predict the project performance. 

22. In Appendix A, the net littoral drift in the project area was described 
to be 230,000 cy/yr (south) with estimates as high as 520,000 cy/yr (south) 
and as low as 4,700 cy/yr (north). Since the variability of the littoral 
drift is so high, it is logical to adopt one erosion rate for determining the 

C-7 



-------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------

TABLE C·3 
JUPITER/CARLIN SHORE PROTECTION PROJECT 

CALCULATION OF PROPORTION OF SAND REMAINING IN PROJECT AREA VERSUS TIME 

·····> REQUIRED INPUT <······· ·····> COMPUTED VARIABLES <······· 

BASE YEAR 1993 
PROJECT LENGTH 1.13 MILES DIFFUSIVITY, G = 0.176 FT"2/S 
AVERAGE WAVE HEIGHT 3.30 FEET ADJUSTED EROSION= 4022 C.Y. 
INITIAL FILL VOL. 324000 C.Y. PROJECT LENGTH = 5980 FEET 
SLOPE ADJUST. VOL. 0 C.Y. DESIGN FILL VOL.= 324000 C.Y. 
BACKGROUND EROSION 4186 C.Y. 
NATIVE SAND SIZE 0.34 nm 
FILL GRAIN SIZE 0.38 nm ·····> CONSTANTS <-------
SANO SPECIFIC GRAVI 2.65 
SAND POROSITY 0.35 PI"0.5 = 1.m 
BERM HEIGHT 9.0 FEET 2"0.5 = 1.414 
DEPTH OF CLOSURE 18.0 FEET K(0.38)= 0.3214 
LITTORAL OR IFT 230000 CY/YR K(0.34)= 0.3345 
BYPASS PERCENTAGE 0.91 
BREAKING WAVE RATIO 0.78 
PROJECT NAME JUPITER/CARLIN 

CUMULATIVE CUMULATIVE CUMULATIVE TOTAL 
PROJECT L/ ·CL/SQ(GT)) BYPASS DIFF&BYPASS HISTORIC ANNUAL VOLUME(CY) 

YEAR DATE GT"0.5 CGT"0.5) e ·1 erf(z) RATIO M(t) LOSS(%) LOSS(CY) LOSS(CY) REMAINING 

0 1993 0.1 80184.2 -1.0000 1.0000 0.0000 1.000 0.0000 0 11 323989 
1 1994 2358.2 2.5 -0.9984 0.9888 0.0639 0.703 0.2973 4022 100340 223660 
2 1995 3335.0 1.8 ·0.9598 0.9265 0.1278 0.497 0.5033 8044 171101 152899 
3 1996 4084.5 1.5 -0.8827 0.8557 0.1917 0.324 0.6761 12066 231137 92863 
4 1997 4716.4 1.3 -0.7996 0.7941 0.2556 0.183 0.8172 16088 280877 43123 

5 1998 5273.1 1.1 ·0.7236 0.7415 0.3194 0.062 0.9379 20110 324001 -1 
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advanced nourishment volumes regardless of the interval. The average erosion 
rate of 73,326 cy/yr (Table C-2) is used in computation of nourishment 
volumes. 

23. The GDM authorized plan (USACE, 1987) was developed with an erosion rate 
of 62,500 cy/yr which was based on erosion data. Since no end losses were 
incorporated into the design, the actual erosion rate of a beach fill would 
have been higher than the erosion rate of 62,500 cy that was used in the 
design. 

24. The advanced nourishment volumes can be computed by multiplying the 
renourishment interval by the erosion rate. The volumes are shown in Table 
C-4. 

Table C-4 

Advanced Nourishment Volumes and Annualized Costs 

Renourishment Interval Volume Annualized Cost 
(yr} (cy} (cy} 

5 367,000 $715,000 
6 440,000 $702,000 
7 513,000 $699,000 
8 587,000 $702,000 

TOLERANCE VOLUME 

24a. The beachfill tolerance for the initial construction will be ±0.5 feet. 
Due to the limited available quantity of sand within the primary shoal borrow 
area, the construction contract will not pay for sand in the +0.5 foot 
tolerance. This should reduce the probability of over dredging the borrow 
area. The volume of fill within the tolerance section was not included in the 
economic analysis since the tolerance volume that is constructed can vary
significantly. 

PROJECT COSTS 

25. Project costs for the four renourishment intervals are summarized in 
Tables C-5 through C-8. Beach fill costs are based on a mobilization cost of 
$500,000 and a unit cost of $3.50/cy for the first nourishment. The cost 
estimates for the remaining nourishments use a unit cost of $4.00/cy to 
reflect the use of an offshore borrow area. Costs for environmental 
monitoring, beach tilling, and obtaining State easements are included. The 
construction contingency cost is 15 percent. Engineering, design,
supervision, and administration costs are 13 percent of the contract cost. 
Interest during construction and the cost of one year of post-construction
environmental monitoring are also included in Tables C-5 through C-8. 
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TABLEC-5 
ESTIMATE OF CONTRACT AND CONSTRUCTION COSTS 
RENOURISHMENT CYCLE 5 YEARS 

AMOUNT IN $1000 
BORROW 

ITEM AREA UNIT QUANTITY 
UNIT 
COST I 0 

RENOURISHIMENT AT INDICATED YEAR 
5 10 15 20 25 30 35 40 45 

MOBILIZATION JOB 
BEACH FILL 
PROJECT YEAR 0SHOAL C.Y. 

50FFSHORE C.Y. 
100FFSHORE C.Y. 
150FFSHORE C.Y. 
200FFSHORE C.Y. 
250FFSHORE C.Y. 
300FFSHORE C.Y. 
350FFSHORE C.Y. 
400FFSHORE C.Y. 
450FFSHORE C.Y. 

BEACHTIWNG ACRE 
PROJECT MONITORING JOB 
GROIN AND DEBRIS REMOVAL TON 
COST OF SECURING EASEMENTS IL.ERR) JOB 

1 

3e7,000 
3e7,000 
3e7,000 
3e7,000 
3e7,000 
3e7,000 
3e7,000 
3e7,000 
3e7,000 
3e7,000 

30 
1 

3e5 
1 

500,000 

3.50 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
300 

239,350 
45 

22,700 

500 

1,285 

g 
239 

1!1 
23 

500 500 500 500 

1,468 
1,468 

1,468 
1,468 

g g g g 
239 239 239 239 

0 0 0 0 
23 23 23 23 

500 

1,468 

g 
239 

0 
23 

500 

14e8 

g 
23Q 

0 
23 

500 

14!l8 

g 
239 

0 
23 

500 

14e8 

9 
239 

0 
23 

500 

14e8 
g 

23Q 
0 

23 
SUBTOTAL 
CONTINGECY 15.00% 25.00% FOR LEAR 
CONTRACT COST 
E&D+S&A 13.00% 

2,072 
313 

2,385 
310 

2,239 2,239 2,239 2,239 
338 338 338 338 

2,577 2,577 2,577 2,577 
335 335 335 335 

2,239 
338 

2,577 
335 

2,239 
338 

2,577 
335 

2,239 
336 

2,575 
335 

2,239 
336 

2,575 
335 

2,239 
336 

2,575 
335 

n TOTAL CONSTRUCTION COST 2,695 2,912 2,912 2,912 2,912 2,912 2,912 2,910 2,910 2,910
I--

SUMMARY-INVESTMENT AND ANNUAL COSTS 
RENOURISHMENT CYCLE 5 YEARS 

AMOUNT IN $1000 
RENOURISHIMENT AT INDICATED Yll'EAR 

ITEM 0 5 10 15 20 25 30 35 40 45 
CONSTRUCTION COST 2,1195 2,912 2,912 2,912 2,912 2,912 2,912 2,910 2,910 2,910 
INTEREST DURING CONSTRUCTION 11 12 12 12 12 12 12 12 12 12 
TOTAL INVESTMENT COST 2700 2 924 2 924 2 924 2 924 2924 2 924 2922 2 922 2922 
PRESENT WORTH OF EACH CONSTRUCTION 2,700 1,990 1,354 922 1527 427 291 198 134 92 
TOTAL PRESENT WORTH 8,741 
AVERAGE ANNUAL COST ($1000) 715 
INTEREST RATE 8.000% 



TABLE C-6 
ESTIMATE OF CONTRACT AND CONSTRUCTION COSTS 
RENOURISHMENT CYCLE 6YEARS 

AMOUNT IN $1000 

ITEM 
BORROW 

AREA UNIT QUANTITY 
UNIT 

COST I 0 
RENOURIS ► MENT AT INDICATED YIYEAR 

6 12 18 24 30 36 42 48 
MOBILIZATION JOB 1 500,000 500 500 500 500 500 500 500 500 500 
BEACH FILL 

PROJECT YEAR 0SHOAL C.Y. 440,000 3.50 1,540 
6OFFSHORE C.Y. 440,000 4.00 1,760 

12 OFFSHORE C.Y. 440,000 4.00 1,760 
18 OFFSHORE C.Y. 440,000 4.00 1,760 
24 OFFSHORE C.Y. 440,000 4.00 1,760 
30 OFFSHORE C.Y. 440,000 4.00 1,760 
36 OFFSHORE C.Y. 440,000 4.00 1760 
42 OFFSHORE C.Y. 440,000 4.00 1700 
48 OFFSHORE C.Y. 440,000 4.00 1760 

BEACH TILLING ACRE 36 300 11 11 11 11 11 11 11 11 11 
PROJECT MONITORING JOB 1 259,350 259 259 259 259 259 259 100 100 100 
GROIN AND DEBRIS REMOVAL TON 365 45 16 0 0 0 0 0 0 0 0 
COST OF SECURING EASEMENTS(LERRl JOB 1 22,700 23 23 23 23 23 23 23 23 23 
SUBTOTAL 2,349 2,553 2,553 2,553 2,553 2,553 2,400 2,400 2,400 
CONTINGEICY 15.00% 25.00% FOR LEAR 355 385 385 385 385 385 362 362 362 
CONTRACT COST 2,704 2,938 2,938 2,938 2,938 2,938 2,762 2,762 2,762 
E&D+S&A 13.00% 352 382 382 382 382 382 359 359 359 

n TOTAL CONSTRUCTION COST 3,055 3,320 3,320 3,320 3,320 3,320 3,121 3,121 3,121 
I ...... 

N SUMMARY-INVESTMENT AND ANNUAL COSTS 
RENOURISHMENT CYCLE 6YEARS 

AMOUNT IN $1000 
RENOURIS ►MENT AT INDICATED YIYEAR 

ITEM 0 6 12 18 24 30 36 42 48 
CONSTRUCTION COST 3,055 3,320 3,320 3,320 3,320 3,320 3,121 3,121 3,121 
INTEREST DURING CONSTRUCTION 15 111 16 16 16 16 15 15 15 
TOTAL INVESTMENT COST 3,070 3,336 3,336 3,336 3,336 3,336 3,136 3,136 3,136 

PRESENT WORTH OF EACH CONSTRUCTION 3,070 2,102 1,325 835 526 332 196 124 78 
TOTAL PRESENT WORTH 8,588 
AVERAGE ANNUAL COST ($1000) 702 
INTEREST RATE 8.000% 



TABLE C-7 
ESTIMATE OF CONTRACT AND CONSTRUCTION COSTS 
RENOURISHMENT CYCLE 7 YEARS 

AMOUNT IN $1000 

ITEM 
BORROW 

AREA UNIT QUANTITY 
UNIT 

COST I 0 
RENOURISfMENT AT INDICATED YIVEAR 

7 14 21 28 35 42 49 
MOBILIZATION JOB 1 500,000 500 500 500 500 500 500 500 500 
BEACH FILL 

PROJECT YEAR OSHOAL C.Y. 513,000 3.50 1,796 
7 OFFSHORE C.Y. 513,000 4.00 2,052 

14 OFFSHORE C.Y. 513,000 4.00 2,052 
21 OFFSHORE C.Y. 513,000 4.00 2,052 
28 OFFSHORE C.Y. 513,000 4.00 2,052 
35 OFFSHORE C.Y. 513,000 4.00 2,052 
42 OFFSHORE C.Y. 513,000 4.00 2052 
49 OFFSHORE C.Y. 513,000 4.00 2052 

BEACH TILLING ACRE 42 300 13 13 13 13 13 13 13 13 
PROJECT MONITORING JOB 1 279,350 279 279 279 279 279 279 106 106 
GROIN AND DEBRIS REMOVAL TON 3(55 45 16 0 0 0 0 0 0 0 
COST OF SECURING EASEMENTSll.ERRl JOB 1 22,700 23 23 23 23 23 23 23 23 
SUBTOTAL 2,627 2,867 2,867 2,867 2,867 2,867 2,693 2,693 
CONTINGEICY 15.00% 25.00% FOR LEAR 396 432 432 432 432 432 406 406 
CONTRACT COST 3,023 3,299 3,299 3,299 3,299 3,299 3,100 3,100 
E&D+S&A 13.00% 393 429 429 429 429 429 403 403 

TOTAL CONSTRUCTION COST 3,416 3,728 3,728 3,728 3,728 3,728 3,503 3,503 

(""') 
I ...... SUMMARY-INVESTMENT AND ANNUAL COSTS 

w RE NOURISHMENT CYCLE 7YEARS 

AMOUNT IN $1000 
RENOURISfMENT AT INDICATED YIVEAR 

ITEM 0 7 14 21 28 35 42 49 
CONSTRUCTION COST 3,41!1 3,728 3,728 3,728 3,728 3,728 3,503 3,503 
INTEREST DURING CONSTRUCTION 19 21 21 21 21 21 20 20 
TOTAL INVESTMENT COST 3,435 3,749 3,749 3,749 3,749 3,749 3,522 3,522 

PRESENT WORTH OF EACH CONSTRUCTION 3,435 2,188 1,27!1 745 435 254 139 81 
TOTAL PRESENT WORTH 8,552 

AVERAGE ANNUAL COST ($1000) !199 
INTEREST RATE 8.000% 



TABLE C-8 
ESTIMATE OF CONTRACT AND CONSTRUCTION COSTS 
RENOURISHMENT CYCLE 8 YEARS 

AMOUNT IN $1CX>O 
BORROW 

ITEM AREA UNIT QUANTITY 
UNIT 
COST I 0 

RENOURISIMENT AT INDICATED YIYEAR 
8 16 24 32 40 48 

MOBILIZATION JOB 
BEACH FILL 
PROJECT YEAR 0SHOAL C.Y. 

8OFFSHORE C.Y. 
16OFFSHORE C.Y. 
24OFFSHORE C.Y. 
32OFFSHORE C.Y. 
40OFFSHORE C.Y. 
48OFFSHORE C.Y. 

BEACH TILLING ACRE 
PROJECT MONITORING JOB 
GROIN AND DEBRIS REMOVAL TON 
COST OF SECURING EASEMENTSCLERR) JOB 

1 

587,000 
587,000 
587,000 
587,000 
587,000 
587,000 
587,000 

48 
1 

365 
1 

500,000 

3.50 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
300 

299,350 
45 

22,700 

500 

2,055 

8 

14 
299 

16 
23 

500 500 500 500 500 

2,348 
2,348 

2,348 
2,348 

2,348 

14 14 14 14 14 
299 299 299 299 299 

0 0 0 0 0 
23 23 23 23 23 

500 

2348 
14 

299 
0 

23 
SUBTOTAL 
CONTINGE~Y 15.00% 25.00% FOR LEAR 
CONTRACT COST 
E&D+S&A 13.00% 

2,915 
440 

3,355 
436 

3,184 3,184 3,184 3,184 3,184 
480 480 480 480 480 

3,664 3,664 3,664 3,664 3,664 
476 476 476 476 476 

3,184 
480 

3,664 
476n 

I TOTAL CONSTRUCTION COST 3,791 4,141 4,141 4,141 4,141 4,141 4,141..... 
~ 

SUMMARY-INVESTh1ENT AND ANNUAL COSTS 
RENOURISHMENT CYCLE 8 YEARS 

AMOUNT IN $1000 
RENOURISIMENT AT INDICATED YIYEAR 

ITEM 0 8 16 24 32 40 48 
CONSTRUCTION COST 
INTEREST DURING CONSTRUCTION 
TOTAL INVESTh1ENT COST 

PRESENT WO OF EACH CONSTRUCTION 
TOTAL PRESENT WORTH 

3,791 · 
25 

3,816 
3,816 
8,59'l 

~1~ 
27 

~1ffi 
2,252 

~1~ 
27 

~1ffi 
1,217 

~1~ 
27 

~1ffi 
657 

~1~ 
27 

~1ffi 
355 

4,141 
27 

4, 1ffi 
192 

4,141 
27 

4,1ffi 
104 

AVERAGE ANNUAL COST ($1000) 702 

INTEREST RATE 8.000% 



26. Present worths of the initial construction and each of the renourishments 
were calculated. The sum of the total present worths for each renourishment 
interval was amortized over the project life (50 years). The annual costs for 
the considered alternatives were calculated based on an interest rate of 8.0 
percent. The annual costs are shown in Tables C-5 through C-8 and summarized 
in Table C-4. 

26a. In Appendix D, the project cross-section is optimized. A minimum volume 
design cross-section of 26 cubic yards per linear foot of beach was considered 
but not selected. The design cross-section contains 148,000 c.y of sand. The 
annual cost of constructing and maintaining this minimum design section is 
$755,000 and is shown in Table C-9. A seven-year nourishment interval was 
assumed. 

26b. The project length is optimized in the Economic Appendix by comparison 
with the project length in the GDM which was 1.2 miles. Project costs for 
this length were developed similar to those presented in detail in this 
addendum. The annual cost for a periodic nourishment only project (543,500 cy 
for a 7 year interval) is ~729,000. If a 52 cubic yard per foot design beach 
was constructed in addition to the 7 years of advanced nourishment, the annual 
cost is $811,000. 

OPTIMIZATION OF RENOURISHMENT INTERVAL 

27. Based on the costs in Table C-4, the interval that has the m1n1mum annual 
cost is seven years. Therefore, the selected nourishment interval is seven 
years, and the volume of the advanced nourishment is 513,000 cy. The annual 
cost of the seven year interval project was also computed using an interest 
rate of 10%. The annual cost is $742,000/yr. 

BEACH PLANFORM PREDICTION 

28. The prediction of the beach planform is useful in understanding the 
benefits the beach fill will have on adjacent beaches. This section describes 
the procedures used in determining the planform evolution of the seven year 
renourishment interval project. 

29. Dean (1988) provides the relationship for the evolution of the beach 
planform of a rectangular beach nourishment on a straight beach. The distance 
from the baseline, which is the original shoreline, to the new shoreline, 

(C-18) 

y(x, t) = J{erf [ 4~ (\x + 1)] -exf [ 4~ (\x -1)]} 
where Y is the initial width of the fill section, Lis the length of the fill 
area, and xis the distance from the center of the fill area in the alongshore 
direction. Equation C-18 predicts a symmetric planform with respect to the 
center of the fill (x=0). 
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TABLE C-9 
ESTIMATE OF CONTRACT ANO CONSTRUCTION COSTS 
RENOURISHMENT CYCLE 7YEARS 
PROJECT ALTERNATIVE: 25 CY/FT DESIGN BEACH 

AMOUNT IN $1000 
BORROW 

ITEM AREA UNIT QUANTITY 
UNIT 

COST I 0 
RENOURISfMENT AT INDICATED YIYEAR 

7 14 21 28 35 42 49 
MOBILIZATION JOB 
BEACH Fill 

PROJECT YEAR 0SHOAL C.Y. 
7OFFSHORE C.Y. 

14 OFFSHORE C.Y. 
21 OFFSHORE C.Y. 
28 OFFSHORE C.Y. 
35 OFFSHORE C.Y. 
42 OFFSHORE C.Y. 
49 OFFSHORE C.Y. 

BEACH TILLING ACRE 
PROJECT MONITORING JOB 
GROIN ANO DEBRIS REMOVAL TON 
COST OF SECURING EASEMENTS(LERR) JOB 

881,000 
513,000 
513,000 
513,000 
513,000 
513,000 
513,000 
513,000 

42 
1 

365 
1 

500,000 

3.50 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
300 

279,350 
45 

22,700 

500 

2,314 

13 
279 

1!1 
23 

500 500 500 500 500 

2,052 
2,052 

2,052 
2,052 

2,052 

13 13 13 13 13 
279 279 279 279 279 

0 0 0 0 0 
23 23 23 23 23 

500 

2052 

13 
106 

0 
23 

500 

2052 
13 

106 
0 

23 
SUBTOTAL 
CONTINGEl'CY 15.00% 25.00% FOR LERA 
CONTRACT COST 
E&O+S&A 13.00% 

3,145 
474 

3,1519 
470 

2,887 2,887 2,887 2,887 2,887 
432 432 432 432 432 

3,299 3,299 3,299 3,299 3,299 
429 429 429 429 429 

2,1593 
406 

3,100 
403 

2,1593 
406 

3,100 
403 

r, 
I ..... 

Ol 

TOTAL CONSTRUCTION COST 
8.00 

4,089 

SUMMARY-INVESTMENT ANO ANNUAL COSTS 
RENOURISHMENT CYCLE 7YEARS 

3,728 3,728 3,728 3,728 3,728 3,503 3,503 

ITEM 
CONSTRUCTION COST 
INTEREST DURING CONSTRUCTION 
TOTAL INVESTMENT COST 

PRESENT WORTH OF EACH CONSTRUCTION 
TOTAL PRESENT WORTH 

0 
4,089 

30 
4,119 
4,119 
9,2315 

AMOUNT IN $1000 
RENOURISIMENT AT INDICATED YIYEAR 

7 14 21 28 35 
3,728 3,728 3,728 3,728 3,728 

21 21 21 21 21 
3,749 3,749 3,749 3,749 3,749 
2,188 1,2715 745 435 254 

42 
3,503 

20 
3,522 

139 

49 
3,503 

20 
3,522 

81 

AVERAGE ANNUAL COST ($1000) 
INTEREST RATE 8.000% 

755 



30. Since the planform evolution is symmetric, Equation C-18 can be applied 
to fills south of an inlet, if the length of the fill is adjusted. In 
applying Equation C-18, the fill length, L, must be equal to twice the actual 
fill length. The actual fill length is taken as the distance from the jetty 
to FDNR monument Rl9. 

31. As indicated in Equation C-1, the beach profiles are assumed to be in 
equilibrium. This implies that for an increase in beach width, there is a 
corresponding increase in beach volume. The increase in beach volume, 

(C-19) 

fl V = AY (h. + B) C L 

27ft 3 /cy 

where ~Y= change in beach width, 
C = calibration constant. 

32. In Dean (1988), the planform analysis assumed C = 1. For this analysis, 
C can be determined by comparing the actual fill volume with the predicted 
fill volume (Equation C-19). 

(C-20) 

C = 513 , O O O cy ( 2 7 ft 3 
/ cy) = 0 . 4 7 

(183 ft) (27 ft) (5,980 ft) 

To model the same volume of fill as was modeled in equation C-17, the initial 
planform width, Y, is modified as 

Y1 = YC (C-21) 

33. In applying Equation C-18, the loss of fill due to the inlet and the 
background erosion rate should also be included. The loss to the inlet has 
previously been estimated to be 20,000 cy/yr, and the adjusted background 
erosion rate is 4022 cy/yr. The percentage of fill lost is 24,022/513,000 = 
0.047. While the percentage will increase with time, it is assumed to be 
constant for this analysis. The initial fill width is modified by, 

Y1(t) = YC (1 - 0.047t) (C-22) 

The beach planform can then be modeled using Equation C-18 with Equation C-22 
substituted for Y. 

34. The results of the planform prediction are shown in Figure C-2. An 
important result of this analysis is the determination of the limits of fill 
movement in each year. It is also possible to determine the location where 
the background erosion rate is zero. The background shoreline recession rate 
was estimated to be equal to the background volumetric erosion rate (0.7 
cy/ft/yr) divided by C to yield -1.5 ft/yr. For each year in the 
renourishment cycle, the distance to net zero erosion is shown in Table C-10. 
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Table C-10 indicates that after Year 3, the fill material is spread out, so 
that downdrift of R28 (16,000 ft), there is insufficient material to 
compensate for the background erosion. The fill continues to be spread south 
of R28, but in amounts insufficient to overcome the background erosion rate. 

Table C-10 

Distance to Zero Erosion 

Year Distance (ft) DNR Monument 

1 12,000 R24 
2 14,000 R26 
3 16,000 R28 
4 16,000 R28 
5 16,000 R28 
6 16,000 R28 

= 

EQUILIBRIUM TOE OF FILL ESTIMATE 

35. The beach profile is constructed in an artificially steep shape to 
minimize water turbidity and to simplify construction. Variable wave and 
water level conditions over an approximate time period of six months to one 
year will cause offshore sediment transport to occur until the profile reaches 
a quasi-equilibrium shape. 

36. In order to estimate the potential for environmental impacts the seaward 
limit of offshore transport of the placed fill, the equilibrium toe of fill, 
is estimated. The equilibrium toe of fill can be estimated using naturally 
occurring onshore and offshore slopes or shapes, or empirical profile shape 
equations. The naturally occurring onshore beach slope is lV:lOH. The 
offshore segment of the profile varies significantly between Rl3 and Rl9 
because of the presence of the ebb shoal and nearshore hardbottoms. To 
estimate the equilibrium toe of fill, equation C-1 was used with A= 0.21 
ft 113 • The toe of fill at all of the monuments was estimated using the 1989 
profiles and the results are in Table C-11. 
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Economic Summary 

1. An economic analysis was performed to determine the optimum size of a 
beach nourishment project to protect and stabilize the shoreline 
immediately south of Jupiter Inlet. The results of the analysis indicate 
that the optimum project consists of placing beach nourishment along
1.1 miles of shoreline between Florida Department of Natural (FDNR) survey 
monuments R-13 and R-19. This fill area is a refinement of the 1.2 mile 
project segment 3a that was defined in the 1987 countywide general design
memorandum for Palm Beach County (USACE, 1987). The optimum project has a 
total annual equivalent net benefit of $828,166 and a benefit to cost ratio 
of 2.2. 

Description of Study Area 

2. Tl~ economic study area for the Jupiter/Carlin segment is located in 
northi rn nalm Beach County in the vicinity of Jupiter Inlet. The study 
area ->~~nds south from Jupiter Inlet approximately 2.5 miles to FDNR 
survey monument R-26. The study area includes all of the Federally
authorized project segment 3a (1.2 miles) and approximately 1.3 miles of 
segment 3b that are identified in the 1987 countywide general design
memorandum for Palm Beach County (USACE, 1987). The economic calculations 
presented in this study use a directed interest rate of 8.0% and an 
economic period of analysis of 50 years. 

Overview of Project Benefits 

3. Shore protection projects generate both primary and incidental 
benefits. The primary benefits of a shore protection project are a 
reduction in future damage to the shoreline and upland development and the 
enhancement of coastal properties. An increase in recreational beach use 
which can be attributed to a shore protection project is considered an 
incidental benefit. Both primary and incidental benefits may be used to 
justify the construction of a shore protection project. However, 
optimization of the project dimensions and features must be based solely on 
the primary benefits which are produced. Engineering Regulation 1105-2-100 
provides economic evaluation procedures to be used in all Federal water 
resources planning studies. 

Primary Benefits 

Storm damage prevention benefits 

4. Storm induced damages to upland development, shore protective 
structures, upland property and vegetation can be calculated using a 
probabilistic approach. Annual probabilities associated with various 
levels of storm induced recession can be used to develop a relationship
between storm induced damage and probability. The area under a storm 
damage versus annual storm probability relationship is the annual expected 
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storm damage. The resulting storm damage prevention benefit is the 
difference between the expected storm damage with and without the proposed
shore protection project. 

5. Expected storm damage over the economic life of the project may vary
greatly. As long-term shoreline recession moves the shoreline closer to 
the upland development, expected storm damage will increase. This trend 
may also be accentuated by an acceleration in the rate of sea-level rise. 
Values of expected storm damage must be calculated at appropriate intervals 
of time to perform a 50 year economic analysis. The economic analysis
provides an annual equivalent value of expected storm damage which is used 
to compute a storm damage reduction benefit for each project alternative. 

6. Other economic damages that are incurred as a result of storm induced 
recession may be analyzed in a similar manner. These include traffic 
delays, losses to commerce that are a result of storm damaged roadways, and 
other tangible losses. However, these damages were not ana1 -~e~ for this 
project. 

Shoreline stability benefits (loss of land) 

7. Another primary benefit of a shore protection project is a reduction in 
loss of land. Long-term shoreline recession can be determined from beach 
profile surveys or other historical records. These trends are used to 
calculate the surface area of land that is expected to be lost over the 
economic period of analysis. A reduction or halt of long-term shoreline 
recession which is attributable to a shore protection project provides the 
basis for calculating an economic benefit. 

Land enhancement benefits · 

8. Coastal properties and upland development generally increase in value 
as a direct result of some shore protection projects. In particular, beach 
nourishment projects generate a noticeable land enhancement benefit. Land 
enhancement benefits are difficult to calculate and are not usually 
included in the economic analysis of shore protection projects. 

Incidental Benefits 

9. Recreational benefits are the most common incidental benefit produced
by a shore protection project. These benefits result from an increased 
capacity for a recreational activity with an existing or expected surplus
demand (which may be limited by public parking and access). The new beach 
surface produced by a beach nourishment project increases the capacity for 
recreational beach activity. A structural alternative such as a groin may
increase the capacity for recreational fishing. All recreational benefits 
are considered incidental and do not influence optimization of the project 
design. Procedures for the evaluation of recreational benefits are 
described in Engineering Regulation 1105-2-100. 
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Storm Effects 

10. A number of studies on storm effects have identified the storm surge 
as the most important variable related to storm induced beach profile
recession (Dean, 1976; Richardson, 1977; Hughes and Chiu, 1981; Vellinga,
1983, 1986). The rise of the still water level during a storm, or storm 
surge, develops as a result of the astronomical tide, wave setup, and 
meteorological (wind and pressure fields) factors. The increase in water 
level coupled with wave action causes storm induced erosion to occur. The 
most important wave parameters affecting beach profile change are deep 
water wave height and wave steepness (the ratio of wave height to wave 
length}. Other pertinent factors include sediment characteristics and 
physical configuration of the dune and beach profile. 

Storm Recession 

11. Storm induced beach profile recession, or storm reces~ion as it is 
commonly known, is a direct result of the storm surge and wave action. 
Various measures of storm induced recession have been used in the past.
Storm induced recession as discussed in this report is defined as the 
horizontal distance from the pre-storm mean high water shoreline to the 
furthest landward extent of the post-storm erosion envelope as shown in 
Figure D-1. 

Long-term Shoreline Recession 

12. Long-term beach erosion generally results in a retreat of the 
shoreline position. Retreat of the shoreline position is commonly known as 
shoreline recession. Shoreline recession should not be confused with storm 
recession. Storm induced recession is a short-term phenomenon that is 
partially reversible. Following a storm event, sediments that were moved 
offshore to form a bar gradually move back onto the beach. However, the 
cumulative effect of storm activity coupled with natural and man-made 
barriers to littoral drift may result in a long-term change in the average
shoreline position. This long-term movement of the shoreline position is 
known as shoreline recession and must be taken into account in developing 
storm damage economics. 

Storm Response Model 

13. Several empirical models have been developed to predict storm 
recession and dune erosion. Sargent and Birkemeier (1985} developed a 
computer program known as DUNE which can be used to calculate storm induced 
recession for various levels of storm events. This computer program is 
based on the results of studies conducted at the Delft Hydraulics
Laboratory in the Netherlands (Vellinga, 1983}. Input to the computer 
program consists of a pre-storm beach profile, storm surge level, deep 
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water significant wave height, mean sediment grain size, and water 
temperature. The primary output is a post-storm beach profile. Implicit 
to the model is the assumption that storm surge, wave height, and storm 
duration of coastal storms can be categorized in terms of frequency of 
occurrence. 

14. The DUNE model assumes that all sediment transport is in the offshore 
direction and that the amount of sediment eroded from the beach and dune is 
equal to the amount of sediment deposited offshore. This concept is shown 
in Figure 0-1. Unless specified as input, the model assumes a peak storm 
duration of 5 hours which is similar to that of most tropical storms. For 
northeast type storms, Vellinga (1983) suggests increasing the predicted
erosion quantity 5% to 10% for each additional hour of storm surge, not to 
exceed a 50%. For this study, a 5 hour duration was assumed for all storms 
to conservatively estimate expected storm conditions. 

15. The storm recession computed by DUNE is assumed to be the median 
recession for a given storm event. Actual storm events will typically have 
som~ level of natural variation along the shoreline. This variability can 
be attributed to natural variations in the nearshore bathymetry, pre-storm
beach profile, man-made structures, geological features and other factors. 

16. The 1984 "Thanksgiving Day" storm on the east coast of Florida is a 
good example of this variability (Balsillie, 1985). The average quantity
of erosion for the ten affected counties was 5.67 cubic yards per foot of 
shoreline, with a standard deviation of 3.39. In Indian River County, a 
value of 10.53 was computed from 32 beach profiles with a standard 
deviation of 7.77. A collection of storm erosion data for seven locations 
on the upper northeast coast of the United States (Birkemeier, Savage and 
Leffler, 1988) also demonstrated considerable variation in erosion volume 
for the same storm event. 

17. Input data for the DUNE model was obtained from a variety of published 
reports and other sources. Pre-storm beach profile data was obtained from 
the most recent beach profile survey conducted during October 1989. An 
average annual sea surface water temperature of 75° Fahrenheit was used 
(Brahtz, 1968). 

18. Beach and nearshore surface samples were obtained on three transects 
south of Jupiter Inlet to further determine the mean grain size of 
sediments for the storm recession model. The results of a sieve analysis
indicate a mean grain size of 0.39 mm. Based on numerous surface samples
taken during the geotechnical investigation for the countywide General 
Design Memorandum (GDM), the mean grain size of the native beach in 
northern Palm Beach County is 0.24 mm (USACE, 1987). This variation 
further supports the conclusion reached in the countywide GDM, "Native 
Beach Sand. The character of the sand was found to vary widely between 
samples and profile lines." 

19. Beach and nearshore surface samples taken downdrift (south) of Jupiter
Inlet are likely to be coarser than the "native" beach. The interior sand 
traps of Jupiter Inlet, which are routinely dredged onto the downdrift 
shoreline, tend to trap coarser sediments. Finer sediments are more likely 
to be jetted inward beyond the sand traps or far offshore. The mean grain 
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size of dune and beach sediments used in the DUNE model was assumed to be 
0.30 mm which is representative of all available data. 

20. Still water storm surge levels were obtained from flood insurance 
studies for Palm Beach County prepared by the Federal Emergency Management
Agency (FEMA, 1982) and the National Oceanic and Atmospheric Administration 
(NOAA, 1972). In the development of these reports, NOAA considered all 
tropical storm events that passed through or affected Palm Beach County
from 1876 to 1965. Deep water significant wave height data was obtained 
from Report 6 (Corson et al., 1982) and Report 15 (Corson and Tracy, 1985)
of the Wave Information Study. A summary of still water surge levels, wave 
heights, and storm probability presented in those reports for the study 
area is shown in Table D-1. 

21. A frequency curve of storm induced beach profile recession was 
developed using the DUNE program. Several beach profiles were analyzed to 
determine a typical beach profile response for the study area. Each 
profile was analyzed over a wide range of storm events using probabilistic 
storm surge levels and other data to develop a relationship between annual 
probability and storm induced beach profile recession. The results of 
these computations, which are summarized in Table D-2, are conservative 
when compared to the results obtained from the storm recession model used 
by the Florida Department of Natural Resources in the development of the 
State's Coastal Construction Control Line. Another useful output of the 
DUNE model is the volume of sediment, A., eroded from the beach/dune and 
transported offshore during the storm. This quantity is also presented in 
Table D-2. 
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FIGURE D-1 
DUNE MODEL CONCEPT 
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TABLE D-1 

STORM SURGE AND WAVE HEIGHT FREQUENCY DATA 

Return FEMA NOAA Deepwater 
Interval Surge Level Surge Level Significant Exceedance 
(Years) (Feet). (Feet). Wave Ht (Ft) Probability 

100 7.3 7.8 27.1 0.010 

50 6.5 6.5 25.0 0.020 

10 4.6 3.9 19.6 0.100 

a. Still water storm surge elevations relative to mean sea level 

TABLE D-2 

STORM RECESSION AND EROSION FREQUENCY DATA 

Return Storm 
Interval Recession Erosion Ae Exceedance 
(Years) (Feet) (Cu Yd/ Ft) Probability 

100 193 55.8 0.010 

50 175 47.5 0.020 

10 134 30.5 0.100 
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Expected Storm Damage 

22. Storm damage is a result of wave impact on the beach and dune (storm
recession). Future storm damage is also affected by the cumulative effect 
of storms over many years (shoreline recession). Storm recession results 
in damage to upland development while shoreline recession creates a loss of 
land. Damages or losses to the upland development may include damaged
buildings, pools, patios, parking lots, roads, utilities, seawalls, 
revetments, bulkheads, upland property, and in some cases, vegetation.
Since the magnitude and frequency of occurrence of storm events are random, 
a probabilistic approach should be used to determine expected storm damage. 

23. Based on results of the storm response model, DUNE, a relationship was 
developed between storm induced recession and storm probability. Another 
relationship was also produced that correlates the value of upland 
development to the distance of the development from the shrireline. A third 
relationship between damage to upland development and probability can then 
be generated by combining these relationships. This is shown for an 
idealized case in Figure D-2. The annual expected storm damage for this 
scenario is the area under the expected storm damage versus probability 
curve. The area under the curve is commonly computed using the following
equation: 

ANNUAL 
EXPECTED D.01 
DAMAGE 

P1• 1 and P1 are values of probability 

V1• 1 and V1 are values of storm damage. 

24. The above process results in an annual expected damage value for one 
year of the economic analysis. By using the expected shoreline position in 
future years, the distance versus damage and damage versus probability
relationships can be developed to yield annual expected damage values for 
incremental years. The annual expected damage values are used to perform 
an economic evaluation at a specified interest rate to obtain an annual 
equivalent damage value. 
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FIGURE D-2 
IDEALIZED STORM DAMAGE COMPUTATION CURVES 
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Assumptions 

25. The primary assumptions considered in calculating expected storm 
damage are as follows: 

a. Long-term erosion or accretion will result in a shift of the 
natural beach profile but will not significantly change the 
shape of the profile. This assumption is described in greater
detail in Chapter 4, Section VII of the Shore Protection Manual 
(USACE, 1984). 

b. Damage to development will not occur until storm induced 
recession exceeds the seaward edge of the development. 

c. The cost of replacing a damaged portion of a building is twice 
the cost of constructing that portion during new construction. 
The increase is due to the cost of providing temporary
structural supports, dismantling and removing storm damaged or 
destroyed construction materials, and reconstructing the 
damaged portion to fit together with the undamaged portion of 
the original structure. 

d. The cost to repair buildings that are less than one-half 
undermined is prorated with the maximum value being reached at 
the center of the building. 

e. Single family homes and other single floor buildings are 
considered a total loss when storm recession exceeds the center 
of the building. 

f. Storm damage to multi-floor or high rise buildings such as 
hotels and condominiums is limited to the bottom two floors. 

g. The cost to repair storm damaged pavement such as roads and 
parking areas is the same as the cost of new construction. 

h. Seawalls, revetments and other coastal protective structures 
protect all upland development until they fail. The coastal 
protective structure is considered fully damaged when the 
volume of scour in front of the structure is sufficient to 
cause failure. 

i. Repair costs to the coastal armor and the cost of backfill are 
determined by current engineering estimates of replacement 
and/or repair costs of such work. 

j. Repair of storm damaged buildings, shorefront, roads, parking
lots, etc., will result in full restoration to pre-storm 
conditions. 

k. Although the shorefront will continue to develop over time, 
expected storm damage is limited to properties that are 
currently developed. 
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1. The value of upland structures is considered to be the 
replacement value of the structure less depreciation. 

Uncertainty 

26. Predicted storm surge levels, wave heights, and other data for storms 
greater in magnitude than a 100 year return interval event may possess a 
significant degree of uncertainty. Storm surge data and wave height data 
previously presented in Tables D-1 and D-2 are based on a period of record 
of 116 years and 20 years respectively. Until a greater period of record 
can be compiled or more sophisticated ''storm effects" models developed, 
storm damage analyses for Palm Beach County should be conservatively
directed by accepting the amount of storm damage produced by storms in 
excess of a 100 year return interval to be no greater than that of the 
presently accepted 100 year storm event. This will help to ensure that a 
proper level of confidence is maintained throughout the economic analysis. 

Storm Damage Economic Model 

27. An economic computer model was used to simulate shoreline movement and 
calculate storm damages for a 50 year economic period of analysis. The 
following data was used in the computer analysis: 

a. Table of values representing the future shoreline position. 

b. Table of values representing the relationship between storm 
recession and probability. 

c. Distance between the shoreline and structures for which 
condemnation will take place. 

d. Unit cost, level of protection, and damage criteria for 
existing and expected coastal protective structures. 

e. Unit cost of backfill and vegetation. 

f. Value, number of floors, and physical location of upland
development. 

g. Existing and anticipated modification to coastal armor. 

h. Economic period of analysis and interest rate. 

The shoreline was divided into three segments for the economic analysis to 
allow for known differences in long-term shoreline recession rates and 
shoreline position. Two computer data files were developed to analyze each 
of the three shoreline segments for pre- and post-project conditions. 
Table D-3 represents a combined view of the data contained in the three 
pre-project computer data files. The table provides a general overview of 
the contents of a data file used by the computer model and as much of the 
data used for the pre-project analysis as possible. 
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Future Shoreline Position 

28. The October 1989 beach profile survey was used to establish the 
location of the reference shoreline. Due to continuing erosion and 
sediment depletion, damages to development will become more severe in the 
future. This is a direct result of shoreline recession. The storm damage
economic model uses the shoreline position data to place the shoreline at 
the expected position for each of the future years. Since storm damage
studies are most often performed along receding shorelines, positive values 
of position have been selected to indicate retreat. Shoreline recession in 
the study area varies with distance from the inlet (see Appendix A). An 
average shoreline recession rate of 1.9 feet per year exists for the area 
between FDNR survey monuments R-13 and R-19 as indicated by the shoreline 
position data in Table D-3. The rate between FDNR survey monuments R-19 
and R-26 is 1.5 feet per year. Future shoreline recession is halted in the 
year in which a significant coastal protective structure is encountered. 

Storm Recession and Probability 

29. Storm recession and probability data are used by the storm damage
model to develop a relationship between storm damage and probability. The 
storm recession and probability relationship developed by the storm 
response model, DUNE, was used as input to the storm model. Adjustments to 
storm recession were made for probabilities less than 0.01 (greater than a 
100 year storm event) to reflect an increasing degree of uncertainty. The 
adjusted (reduced) values of storm recession and probability used as input 
to the storm damage model are shown in Table D-3. The difference between 
the predicted and adjusted values of storm recession can be made by 
comparing Table D-2 and Table D-3. 

30. Structures that are unprotected and located close to the shoreline may
sustain damage too frequently to justify repair. These structures are 
typically condemned. The distance between the shoreline and an unprotected 
structure used to initiate condemnation was assumed to be equal the 
recession associated with a storm having an annual exceedance probability
of 0.50 (2 year storm event) as indicated in Table D-3. 

Coastal protective structures 

31. Field inspections were made in August 1990 to assess the condition and 
value of coastal protective structures (or armor) present within the entire 
2.84 mile economic study area. An evaluation of future modifications to 
the existing coastal armor and the construction of new coastal armor was 
also performed. The level of protection provided by each coastal 
protective structure is based on engineering judgment and is presented in 
terms of the amount of storm recession each type of armor would prevent
until structural failure occurs. The replacement costs per linear foot of 
shoreline are based on engineering cost estimates. The damage factor 
represents a fraction of the total armor value that will be required to 
repair or replace the damaged protective structure. The coastal protective 
structure data used in the storm damage model is presented in Table D-3. 
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----------------------------------------------------------------------

TABLE D-3 

STORM DAMAGE MODEL INPUT DATA 

FUTURE SHORELINE POSITION RELATIVE TO REFERENCE SHORELINE** 

SHORE SHORE SHORE SHORE SHORE 
YEAR POSITION YEAR POSITION YEAR POSITION YEAR POSITION YEAR POSIT ION 

1994 7.6 1995 9.5 1996 11.4 1997 13.3 1998 15.2 
1999 17.1 2000 19.0 2001 20.9 2002 22.8 2003 24.7 
2004 26.6 2005 28.5 2006 30.4 2007 32.3 2008 34.2 
2009 36.1 2010 38.0 2011 39.9 2012 41. 8 2013 43.7 
2014 45.6 2015 47.5 2016 49.4 2017 51. 3 2018 53.2 
2019 55.1 2020 57.0 2021 58.9 2022 60.8 2023 62.7 
2024 64.6 2025 66.5 2026 68.4 2027 70.3 2028 72.2 
2029 74.1 2030 76.0 2031 77 .9 2032 79.8 2033 81.7 
2034 83.6 2035 85.5 2036 87.4 2037 89.3 2038 91. 2 
2039 93.1 2040 95.0 2041 96.9 2042 98.8 2043 100.7 

------------------------------------------------------------·--------------------------------------

STORM RECESSION VS. PROBABILITY 

STORM INDUCED 
PROBABILITY RECESSION 

.010 193 

.020 182 

.050 160 

.100 139 

.200 125 

.500 94 

DISTANCE TO CONDEMN BUILDINGS= 94 

COASTAL PROTECTIVE STRUCTURES 

LEVEL OF 
ARMOR UNIT COST PROTECTION DAMAGE 
INDEX DESCRIPTION OF ARMOR ($ I FO □ Ti (FEET) FACTOR 

1. NO ARMOR 0 0 0.00 
2. SEAWALL 850 134 1.00 
3. ADD TOE SCOUR PROTECTION 300 144 0.88 
4. SEAWALL/TOE PROTECTION 1150 144 0.88 
5. REVETMENT 850 134 0.50 
6. HEAVY SEAWALL 1000 144 1.00 
7. ADD TOE SCOUR PROTECTION 400 154 0.88 

COST PER SQUARE UNIT OF BACKFILL AND VEGETATION= 3.45 
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TABLE D-3 (CONTINUED) 

STORM DAMAGE MODEL INPUT DATA 

STRUCTURAL IMPROVEMENTS 

SHORE DISTANCE TO DISTANCE TO 
SITE DESCRIPTION VALUE (FEET) FLOORS ZERO DAMAGE FULL VALUE 

JUPITER BEACH PARK A 294,000 800 110 250 
DUNE CROSSOVER 20,000 10 1 110 200 
JUPITER BEACH PARK B 121,440 330 1 200 300 
DUNE CROSSOVER 20,000 10 150 240 
JUPITER BEACH PARK C 165,600 450 1 270 370 
DUNE CROSSOVER 23,680 10 1 160 300 
JUPITER BEACH PARK D 20,000 180 1 320 400 
JUPITER BEACH ROAD 29,440 80 1 330 430 
CONDOMINIUM 4 18,357,428 300 14 250 400 
DUNE CROSSOVER 15,000 10 1 180 250 
CONDOMINIUM 3 17,652,431 330 14 230 380 
DUNE CROSSOVER 15,000 10 1 150 200 
CONDOMINIUM 1 16,482,631 340 14 205 360 
DUNE CROSSOVER 15,000 10 1 130 200 
CONDOMINIUM 2 17,210,000 340 14 210 350 
HOTEL 12,611,772 250 9 160 300 
DUNE CROSSOVER 15,000 10 1 130 150 
CARLIN PARK A 0 1,000 1 190 190 
CARLIN PARK B 55,000 340 1 130 140 
CARLIN PARK C 285,000 1,010 1 200 250 
CARLIN PARK DANO AlA 79,900 340 1 190 220 
PUBLIC PROPERTY AND AlA 152,750 650 180 210 
PRIVATE PROPERTY AND AlA 57,575 245 170 200 
PRIVATE PROPERTY AND AlA 16,450 70 200 230 
PRIVATE PROPERTY AND AlA* 109,275 465 1 220 250 
PRIVATE PROPERTY AND AlA 56,400 240 230 260 
PUBLIC PROPERTY AND AlA 47,000 200 240 270 
CONDOMINIUM 4,817,499 560 2 60 150 
PRIVATE PROPERTY AND AlA* 110,000 550 1 270 300 
PRIVATE PROPERTY AND AlA* 64,000 320 1 270 300 
PRIVATE PROPERTY ANO AlA 56,000 280 1 260 290 
PRIVATE PROPERTY AND AlA* 51,000 255 1 250 280 
PRIVATE PROPERTY AND AlA* 160,000 800 1 230 260 
PRIVATE PROPERTY AND AlA 60,000 300 230 260 
PRIVATE PROPERTY AND AlA 53,000 265 1 230 260 
PUBLIC PROPERTY AND AlA 160,000 800 1 230 260 
PUBLIC PROPERTY AND AlA 122,000 610 1 210 240 
PUBLIC PROPERTY AND AlA 33,000 165 1 200 230 
PUBLIC PROPERTY AND AlA 102,000 510 1 200 230 
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TABLE D-3 (CONTINUED) 

STORM DAMAGE MODEL INPUT DATA 

COASTAL PROTECTIVE STRUCTURES 

DISTANCE DISTANCE TO ARMOR CONSTRUCTION 
SITE DESCRIPTION TO ARMOR UPLAND FILL INDEX INDEX 

JUPITER BEACH PARK A 5 110 5 

DUNE CROSSOVER 5 110 5 

JUPITER BEACH PARK B 50 140 1 5 

DUNE CROSSOVER 50 150 1 5 

JUPITER BEACH PARK C 50 160 1 5 
DUNE CROSSOVER 50 160 1 5 

JUPITER BEACH PARK D 50 180 5 

JUPITER BEACH ROAD 50 180 1 5 
CONDOMINIUM 4 30 180 4 
DUNE CROSSOVER 30 180' 1 4 
CONDOMINIUM 3 30 150 1 4 
DUNE CROSSOVER 30 150 4 
CONDOMINIUM 1 30 130 1 4 

DUNE CROSSOVER 30 130 1 4 
CONDOMINIUM 2 30 130 1 4 
HOTEL 30 130 1 4 
DUNE CROSSOVER 30 130 1 4 
CARLIN PARK A 50 115 5 

CARLIN PARK B 50 130 1 5 
CARLIN PARK C 50 180 1 5 
CARLIN PARK D AND AlA 30 170 1 5 
PUBLIC PROPERTY AND AlA 30 165 1 5 
PRIVATE PROPERTY AND AlA 40 150 1 5 
PRIVATE PROPERTY AND AlA 50 160 1 5 
PRIVATE PROPERTY AND AlA* 60 175 1 5 
PRIVATE PROPERTY AND AlA 60 195 1 5 
PUBLIC PROPERTY AND AlA 60 205 1 5 
CONDOMINIUM 50 60 2 3 
PRIVATE PROPERTY AND AlA* 60 230 1 5 
PRIVATE PROPERTY AND AlA* 60 225 1 5 
PRIVATE PROPERTY AND AlA 60 210 1 5 

PRIVATE PROPERTY AND AlA* 60 195 1 5 
PRIVATE PROPERTY AND AlA* 60 175 1 5 
PRIVATE PROPERTY AND AlA 50 165 1 5 
PRIVATE PROPERTY AND AlA 50 165 5 
PUBLIC PROPERTY AND AlA 50 165 1 5 
PUBLIC PROPERTY AND AlA 40 155 1 5 
PUBLIC PROPERTY AND AlA 30 150 1 5 
PUBLIC PROPERTY AND AlA 30 150 1 5 

* PUBLIC ACCESS PROVIDED 
** SHORELINE POSITION DATA FOR SHORELINE BETWEEN R-13 AND R-19 
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Structural Improvement Value 

32. A gross real estate appraisal of oceanfront structures and both 
oceanfront and nearshore (non-oceanfront) lands was performed by a 
certified real estate appraiser. The appraisal of structures included 
single family residences, multi-family residences and commercial buildings.
The appraiser examined recent sales in the vicinity of the study area and 
information from the Palm Beach County Property Appraiser's Office. The 
value of the structural improvements, which is the replacement value less 
depreciation, was then determined. The gross real estate appraisal for the 
economic study area is included in sub-Appendix D-1. 

33. The replacement value of structural improvements less depreciation and 
the physical location of the structures on the properties is included as 
part of Table D-3. All of the properties are listed in order from north to 
south. A simple site description is used in lieu of the property owners 
names or the Palm Beach County property control numbers. Florida 
Department of Natural Resources survey monument locations are also listed 
for the properties on which they occur. 

34. The number of floors in each structure was determined from County
records and verified by field inspections. The storm damage model uses the 
number of floors as an input value. The model limits the value of the 
structure according to the number of floors when developing the cumulative 
storm damage versus recession curve. Only the first two floors are used in 
the computation. 

Phvsical dimensions 

35. The model requires the length of shorefront of each coastal property 
for several calculations. This information was measured from aerial 
photographs or obtained from County property records. An April 1987 
controlled aerial photograph was used to determine the distance of each 
structure from a reference shoreline. The October 1989 mean high water 
shoreline was superimposed on the photograph and used as the reference 
shoreline. The following distances were measured to define the location of 
development relative to the reference shoreline: 

a. The distance to existing or future coastal protective structures. 

b. The distance to the seaward edge of replaceable backfill and 
vegetation. 

c. The distance to the seaward edge of buildings or other structural 
improvements (zero value distance). 

d. The distance to the maximum value of storm damage (full value 
distance). 
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36. The distance to maximum storm damage for a single family home is 
located at the mid-point or center of the structure. For pools and 
utilities, the full value distance is a point one foot landward of the 
seaward edge of the improvement. However, roads, patios, and pavement,
have a full value distance that is measured to the landward edge of the 
improvement. This variation in distance to maximum storm damage is based 
on the mode of failure for each of the structural improvements. 

Miscellaneous Information 

37. The existing type of coastal armor is listed by lot in the data and is 
identified in Table D-3 as the armor index. The armor index is 
cross-referenced in the model using the data in the coastal protective 
structure table. The construction index is the type of coastal armor to be 
built when shoreline has receded a specified distance. If no coastal armor 
currently exists (identified in Table D-3 as No Armor), the location of 
future armor construction was determined based on adjacent coastal armor, 
upland development, and engineering judgment. The cost of backfill and 
vegetation is also used as input to the model and is shown in the table. 
The replacement value represents the price per square foot of backfill and 
vegetation. This assumes an average depth of erosion of 7.5 feet as 
determined from the post-storm beach profiles from the DUNE model. 

Primary Benefit Analysis 

38. The primary benefits computed were the reduction of storm damages and 
the prevention of land losses. Data used as input to the storm damage
model was also used in the computation of the prevention of loss of land 
benefits. 

Storm Damage Prevention Benefits 

39. The storm damage model computes both existing condition damages and 
damages expected in future years. The model simulates the long-term 
movement of the shoreline and computes damages. Based on the input data 
and assumptions discussed previously, the model produces a storm damage 
versus recession relationship using 1 foot increments of storm recession. 
The model prepares a summary report of the storm damage value at 10 feet 
increments. A summary of the relationship between cumulative damage value 
and storm recession is shown in Table D-4 for all three segments of the 
study area. This table represents 1991 existing conditions (without 
project}. A relationship between storm damage and probability was 
developed by assigning the appropriate probability to each increment of 
recession. A plot of expected storm damage versus probability for the 
shoreline between FDNR survey monuments R-13 and R-19 is shown in 
Figure D-3 for conditions with and without the beach nourishment 
alternative for the year 2024. 
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40. Storm damages for future years are simulated by shifting the position
of the natural beach profile seaward or landward according to historic 
long-term shoreline advancement/recession trends. This assumes uniform 
advance/retreat of the beach profile as described in Chapter 4, 
Section VII, of the Shore Protection Manual (USACE, 1984c). The model 
recalculates the damage relationships and computes annual expected storm 
damage for each year of the economic life of the project (50 years). At 
the end of the simulation, the model uses the annual expected values from 
each year to perform an economic analysis at a specified interest rate to 
determine an annual equivalent value of storm damage. 

41. Long-term recession is halted in the simulation year that an existing
seawall or protective structure is encountered. In some instances, future 
damages will be less if a modification or replacement of coastal armor 
provides greater level of protection than the current coastal armor. If a 
coastal armor is selected that does not halt shoreline recession (i.e., the 
value of the structural improvement is not worth protecting) and the future 
shoreline position exceeds the distance to condemn, the structural 
improvement is considered lost and removed from all further calculations. 

42. Storm damages were analyzed for existing conditions (without project)
and for conditions for several protective beach projects. The volume of 
sand added by each project alternative was converted into an equivalent
extension or shift of the natural beach profile for input into the storm 
damage model. This idealized approach assumes that natural forces will 
eventually distribute the placed sediments uniformly along the natural 
beach profile (USACE, 1984c; Bruun, 1989). Expected storm damages were 
recomputed using the seaward shift associated with each project
alternative. The annual equivalent storm damage for existing conditions 
and each project alternative are shown in Table D-5. Storm damage
prevention benefits attributable to each project alternative were 
calculated as the difference between the damages with the project and those 
associated with existing conditions. 
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TABLE D-4 

CUMULATIVE DAMAGE VS. STORM RECESSION 

1994 EXISTING CONDITIONS (WITHOUT PROJECT) 

Rl3 - Rl9 Rl9 - R23 R23 - R26 TOTAL 
RECESSION DAMAGE VALUE DAMAGE VALUE DAMAGE VALUE DAMAGE VALUE 

(FEET) (DOLLARS) (DOLLARS) (DOLLARS) (DOLLARS) 

90 0 0 0 0 

100 0 0 0 0 

llO 15,350 0 0 15,350 

120 94, ll 7 0 0 94,117 

130 212,528 0 0 212,528 

140 390,740 0 0 390,740 

150 535,581 0 6,986 542,567 

160 758,281 724 47,109 806, ll4 

170 1,160,620 18,733 ll3, 522 1,292,875 

180 1,621,361 75,555 185,454 1,882,370 

190 2,155,041 141,105 257,387 2,553,533 

200 2,693,143 221,962 342,819 3,257,924 

210 3,406,628 318,490 471,952 4,197,070 

220 4,210,575 854,089 629,551 5,694,215 

230 5,038,104 1,317,578 782,664 7,138,346 

240 5,982,546 2,149,888 906,795 9,039,229 

250 6,934,761 2,982,524 987,729 10,905,014 

260 7,909,306 3,746,382 1,044,382 12,700,070 

270 8,888,819 4,418,315 1,044,382 14,351,516 
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FIGURE D-3 
STORM DAMAGE VERSUS PROBABILITY 

YEAR: 2024 SHORELINE: R-13 TO R-19 
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TABLE D-5 

STORM DAMAGE PREVENTION SUMMARY 

EXPECTED EXPECTED EXPECTED 
STORM DAMAGE STORM DAMAGE STORM DAMAGE TOTAL 

FDNR SURVEY STORM FDNR SURVEY STORM FDNR SURVEY STORM STORM 
MONUMENTS DAMAGE MONUMENTS DAMAGE MONUMENTS DAMAGE· DAMAGE 

ALTERNATIVE R13 TO R19 PREVENTED R19 TO R23 PREVENTED R23 TO R26 PREVENTED PREVENTED 

EXISTING CONDITIONS 496,588 200,477 80,687 

NOURISHMENT ONLY 42,206 454,382 105,072 95,405 19,235 61,452 611,239 

25 FEET BERM WIDTH 18,502 478,086 41,902 158,575 8,505 72,182 708,843 

a. ANNUAL EQUIVALENT EXPECTED VALUES 
b. 50 YEAR ECONOMIC LIFE: 1994-2043 
c. 8.0% INTEREST RATE 
d. 25 FEET BERM WIDTH DESIGN SECTION IS IN ADDITION TO ADVANCED NOURISHMENT 
e. FDNR IS THE FLORIDA DEPARTMENT OF NATURAL RESOURCES 



Shoreline Stability Benefits 

43. Benefits derived from stabilizing the shoreline result from halting
the amount of land being lost to long-term shoreline recession. To 
determine the value of the benefit, the value of the lands being lost must 
be determined. An economic evaluation of the value of private land losses 
that occur during each year is used to develop an annual equivalent value. 
The annual equivalent value is compared for existing (without project) and 
post-project conditions to determine the magnitude of any shoreline 
stability benefit. 

44. The value of the lands used in the analysis was determined by a 
certified real estate appraiser. The fair market value of the land was 
used and is defined as the highest price estimated in terms of money which 
a property will bring if exposed for sale in the open market, allowing a 
reasonable time to find a purchaser who buys with knowledge of all the uses 
to which it is adapted and for which it is capable of being used. 
Engineering Regulation 1165-2-130 requires that fair market value nearshore 
land be used in the analysis. Nearshore land is defined in the regulation 
as "land that is sufficiently removed from shore to lose its significant
increment of value because of its proximity to the shore, when compared to 
adjacent parcels that are more distant from the shore." A list of coastal 
properties, land values, and other data used in the development of 
shoreline stability benefits is shown in Table D-6. 

45. The evaluation of shoreline stability benefits along public shores 
(non-Federal) must reflect the special use for which the land is dedicated. 
Normally, public shores are dedicated for parks or conservation areas. The 
benefit derived from stabilizing these shores is related to expected losses 
in recreational activity. Therefore, shoreline stability benefits along
public shores must be claimed as incidental benefits. 

46. The expected loss of both public and private lands is limited to that 
portion of shorefront properties lying between the pre-project mean high 
water line and the existing or future line of coastal armor. Shoreline 
ownership also affects benefit computations. The relationship between 
benefit computation and coastal property ownership is shown in Figure D-4. 

47. Loss of land benefits are based on the surface area of private land 
that is expected to be lost in the absence of a shore protection project. 
The historic long-term shoreline recession rate of 1.9 feet per year was 
used to determine the amount of land loss that is expected to occur between 
survey monuments R-13 and R-19. For the remainder of the study area, a 
long-term recession rate of 1.5 feet per year was used in the analysis. 
The existing or expected location of current or future coastal armor was 
used to limit the amount of land lost over the 50 year economic life of the 
project. The amount of land lost was used to compute annual damages. The 
annual expected damages were used to determine an equivalent value using an 
8.0% interest rate. The shoreline stability benefit for private lands is 
the difference between the value of land lost with and without the shore 
protection project. A 50 year economic evaluation of private land losses 
in the project area and the remainder of the study area is shown in 
Table D-7. 
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TABLE D-6 

COASTAL PROPERTY OWNERSHIP, LAND VALUE, AND ARMOR DATA 

YEAR 

FDNR 
CURRENT/
EXPECTED 

UNIT VALUE 
OF COASTAL 

SHORELINE 
RECESSION 

SHOREFRONT SURVEY COASTAL LAND** HALTED BY 
PROPERTY OWNERSHIP (FEET) MONUMENT ARMOR ($/SQ. FT.) ARMOR 

1 PUBLIC 810 R13 REVETMENT 20.00 1994 
2 PUBLIC 1,060 R14 REVETMENT 20.00 2033 
3 PRIVATE 310 R15 SEAWALL/TOE 20.00 2009 
4 PRIVATE 340 SEAWALL/TOE 20.00 2009 
5 PRIVATE 350 SEAWALL/TOE 20.00 2009 
6 PRIVATE 340 R16 SEAWALL/TOE 20.00 2009 
7 PRIVATE 260 SEAWALL/TOE 20.00 2009 
8 PUBLIC 150 REVETMENT · 20.00 2033 
9 PUBLIC 200 R17 REVETMENT 20.00 2033 

10 PUBLIC 650 REVETMENT 20.00 2033 
11 PUBLIC 1,350 R18 REVETMENT 20.00 2033 
12 PUBLIC 340 R19 REVETMENT 20.00 2009 
13 PUBLIC 650 REVETMENT 12.50 2009 
14 PRIVATE 245 R20 REVETMENT 12.50 2016 
15 PRIVATE 70 REVETMENT 12.50 2023 
16 PRIVATE* 465 REVETMENT 12.50 2029 
17 PRIVATE 240 REVETMENT 12.50 2029 
18 PUBLIC 200 REVETMENT 12.50 2029 
19 PRIVATE 560 R21 SEAWALL/TOE 12.50 2023 
20 PRIVATE* 550 REVETMENT 12.50 2029 
21 PRIVATE* 320 R22 REVETMENT 12.50 2029 
22 PRIVATE 280 REVETMENT 12.50 2029 
23 PRIVATE* 255 REVETMENT 12.50 2029 
24 PRIVATE* 800 R23 REVETMENT 12.50 2029 
25 PRIVATE 300 REVETMENT 12.50 2023 
26 PRIVATE 265 REVETMENT 12.50 2023 
27 PUBLIC 800 R24 REVETMENT 12.50 2023 
28 PUBLIC 610 R25 REVETMENT 12.50 2016 
29 PUBLIC 165 REVETMENT 12.50 2009 
30 PUBLIC 510 R26 REVETMENT 12.50 2009 

STUDY AREA LENGTH: 13,445 FEET 

NOTES: ALL PUBLIC PROPERTIES LISTED ARE NON-FEDERAL 
* PUBLIC ACCESS PROVIDED 

** MARKET VALUE OF LAND NEAR THE SHORE AS DEFINED BY ER-1165-2-130 
OR SHOREFRONT LAND, WHICHEVER IS LESS 
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FIGURE D-4 
SHORE OWNERSHIP AND LANDS SUBJECT TO RECESSION 

POST-PROJECT 
MEAN HIGH 

WATER 

\ 

□ 

PRE-PROJECT PRIVATE 
LANDS SUBJECT TO 
EROSION: PROTECTION 
RESULTS IN A LAND 
LOSS BENEFIT 

POST-PROJECT LANDS 
ADDED BY PROJECT: 
GENERA TES RECREATION 
AND STORM DAMAGE 
REDUCTION BENEFITS 

PRE-PROJECT PUBLIC 
LANDS SUBJECT TO 
EROSION: PROTECTION 
RESULTS IN A 
RECREATION BENEFIT 

STATE OF FLORIDA 
EROSION CONTROL LINE 
(PRE-PROJECT 
MEAN HIGH WATER) 

LOCATION OF EXISTING 
OR FUTURE COASTAL 
ARMOR 

PRIVATE 
LOT 

PUBLIC 
ACCESS 

PRIVATE 
LOT 

//1//; 

PUBLIC 
PARK 

~ 

// . 

PRIVATE 
LOT 

PRIVATE 
LOT 



----------------------- - - ---------------------------

-------------------------------------------------------------------------------------
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TABLE D-7 

LOSS OF PRIVATE LAND FROM R13 TO R19 
---------------------------·---------------------------------------------------------

INTEREST RATE: 8.00% WITHOUT PROJECT WITH PROJECT 

PRESENT LOSS OF PRESENT WORTH LOSS OF PRESENT WORTH 
WORTH LAND LAND LOSS LAND LAND LOSS 

YEAR FACTOR ($) ($) ($) ($) 
-------------------------------------------------------------------------------·--
1994 1 0.962250 66,619 64,104 0 0 
1995 2 0.890973 66,619 59,356 0 0 
1996 3 0.824975 66,619 54,959 0 0 
1997 4 0.763865 66,619 50,888 0 0 
1998 5 0.707283 66,619 47,118 0 0 
1999 6 0.654891 66,619 43,628 0 0 
2000 7 0.606381 66,619 40,396 0 0 
2001 8 0.561464 66,619 37,404 0 0 
2002 9 0.519874 66,619 34,633 0 0 
2003 10 0.481365 66,619 32,068 0 0 
2004 11 0.445708 66,619 29,693 0 0 
2005 12 0.412693 66,619 27,493 0 0 
2006 13 0.382123 66,619 25,457 0 0 
2007 14 0.353817 66,619 23,571 0 0 
2008 15 0.327609 66,619 21,825 0 0 
2009 16 0.303341 66,619 20,208 0 0 
2010 17 0.280872 5,819 1,634 0 0 
2011 18 0.260066 5,819 1,513 0 0 
2012 19 0.240802 5,819 1,401 0 0 
2013 20 0.222965 5,819 1,297 0 0 
2014 21 0.206449 5,819 1,201 0 0 
2015 22 0.191157 5,819 1,112 0 0 
2016 23 0.176997 5,819 1,030 0 0 
2017 24 0.163886 0 0 0 0 
2018 25 0.151746 0 0 0 0 
2019 26 0.140506 0 0 0 0 
2020 27 0.130098 0 0 0 0 
2021 28 0.120461 0 0 0 0 
2022 29 0.111538 0 0 0 0 
2023 30 0.103276 0 0 0 0 
2024 31 0.095626 0 0 0 0 
2025 32 0.088542 0 0 0 0 
2026 33 0.081984 0 0 0 0 
2027 34 0.075911 0 0 0 0 
2028 35 0.070288 0 0 0 0 
2029 36 0.065081 0 0 0 0 
2030 37 0.060261 0 0 0 0 
2031 38 0.055797 0 0 0 0 
2032 39 0.051664 0 0 0 0 
2033 40 0.047837 0 0 0 0 
2034 41 0.044293 0 0 0 0 
2035 42 0.041012 0 0 0 0 
2036 43 0.037974 0 0 0 0 
2037 44 0.035161 0 0 0 0 
2038 45 0.032557 0 0 0 0 
2039 46 0.030145 0 0 0 0 
2040 47 0.027912 0 0 0 0 
2041 48 0.025845 0 0 0 0 
2042 49 0.023930 0 0 0 0 
2043 50 0.022158 0 0 0 0 

0 

CAPITAL RECOVERY FACTOR: 0.081743 0.081743 

ANNUAL EQUIVALENT LOSS: $50,843 $0 

ANNUAL EQUIVALENT LOSS OF LAND BENEFIT: $50,843 

CUMULATIVE PRESENT WORTH: 621,992 



-------------------------------------------------------------------------------------

--------- --------

TABLE 0-7 (continued) 

LOSS OF PRIVATE LAND FROM R19 TO R26 
----------------------------------------·--------------------------------------------

INTEREST RATE: 8.00% WITHOUT PROJECT WITH PROJECT 
------------·---------- - - ---------------------------

PRESENT LOSS OF PRESENT WORTH LOSS OF PRESENT WORTH 
WORTH LAND LAND LOSS LAND LAND LOSS 

YEAR FACTOR ($) ($) ($) ($) 
----------------------------------------·--------------------------------------------
1994 1 0.962250 76,969 74,063 76,969 74,063 
1995 2 0.890973 76,969 68,577 0 0 
1996 3 0.824975 76,969 63,497 0 0 
1997 4 0.763865 76,969 58,794 0 0 
1998 5 0.707283 76,969 54,439 0 0 
1999 6 0.654891 76,969 50,406 0 0 
2000 7 0.606381 76,969 46,673 0 0 
2001 8 0.561464 76,969 43,215 0 0 
2002 9 0.519874 76,969 40,014 0 0 
2003 10 0.481365 76,969 37,050 0 0 
2004 11 0.445708 76,969 34,306 0 0 
2005 12 0.412693 76,969 31,765 0 0 
2006 13 0.382123 76,969 29,412 0 0 
2007 14 0.353817 76,969 27,233 C 0 
2008 15 0.327609 76,969 25,216 0 0 
2009 16 0.303341 76,969 23,348 0 0 
2010 17 0.280872 76,969 21,618 0 0 
2011 18 0.260066 76,969 20,017 0 0 
2012 19 0.240802 76,969 18,534 0 0 
2013 20 0.222965 76,969 17,161 0 0 
2014 21 0.206449 76,969 15,890 0 0 
2015 22 0.191157 76,969 14,713 0 0 
2016 23 0.176997 76,969 13,623 0 0 
2017 24 0.163886 76,969 12,614 0 0 
2018 25 0.151746 76,969 11,680 0 0 
2019 26 0.140506 76,969 10,815 0 0 
2020 27 0.130098 76,969 10,014 0 0 
2021 28 0.120461 76,969 9,272 0 0 
2022 29 0.111538 76,969 8,585 0 0 
2023 30 0.103276 76,969 7,949 0 0 
2024 31 0.095626 54,563 5,218 0 0 
2025 32 0.088542 54,563 4,831 0 0 
2026 33 0.081984 54,563 4,473 0 0 
2027 34 0.075911 54,563 4,142 0 0 
2028 35 0.070288 54,563 3,835 0 0 
2029 36 0.065081 54,563 3,551 0 0 
2030 37 0.060261 0 0 0 0 
2031 38 0.055797 0 0 0 0 
2032 39 0.051664 0 0 0 0 
2033 40 0.047837 0 0 0 0 
2034 41 0.044293 0 0 0 0 
2035 42 0.041012 0 0 0 0 
2036 43 0.037974 0 0 0 0 
2037 44 0.035161 0 0 0 0 
2038 45 0.032557 0 0 0 0 
2039 46 0.030145 0 0 0 0 
2040 47 0.027912 0 0 0 0 
2041 48 0.025845 0 0 0 0 
2042 49 0.023930 0 0 0 0 
2043 50 0.022158 0 0 0 0 

CUMULATIVE PRESENT WORTH: 926,544 74,063 

CAPITAL RECOVERY FACTOR: 0.081743 0.081743 

ANNUAL EQUIVALENT LOSS: $75,738 $6,054 

ANNUAL EQUIVALENT LOSS OF LAND BENEFIT: $69,684 



--------------------------

-- -- --
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Plan Optimization 

48. The size of Federal shore protection projects must be economically
optimized after establishing any construction or environmental constraints. 
Engineering Regulation 1105-2-100 contains specific guidance for this 
procedure. The optimization process is based on the maximizing primary net 
benefits (primary benefits minus project costs). 

49. Beach nourishment projects with lengths of 1.1 and 1.2 miles were 
evaluated. The 1.1 mile project was analyzed for periodic nourishment and 
for periodic nourishment with a 25 feet wide berm design section. The 1.2 
mile project was evaluated for periodic nourishment and periodic 
nourishment with a 50 feet wide berm design section. The 1.2 mile project
with a 50 feet wide berm design section is the currently authorized Federal 
project that was developed in the 1987 GDM (USAGE, 1987). 

50. The optimum project consists of placing periodic nourishment only (no 
permanent storm protective cross section) over 1.1 miles of shoreline. 
This shore protection project alternative provides the greatest primary net 
benefits. A summary of the project costs and primary benefits for the 
optimum project and other project alternatives is shown in Table D-8. 

TABLE D-8 

ECONOMIC OPTIMIZATION OF PROJECT 
(DOLLARS) 

1.1 MI LE PROJECT 1.20 MILE PROJECT 

PROJECT LIMITS PERIODIC PROJECT LIMITS PERIODIC 
FDNR MONUMENTS NOURISHMENT 25 FEET FDNR MONUMENTS NOURISHMENT 50 FOOT 
Rl3 TO Rl9 ONLY BERM WIDTH Rl5 TO R21 ONLY BERM WIDTH 

STORM DAMAGE 
PREVENTED 454,382 478,086 368,827 391,922 

LOSS OF LAND 
PREVENTED 50,843 50,843 91,517 91,517 

PRIMARY BENEFITS 505,225 528,929 460,344 483,439 

PROJECT COSTS 699,000 755,000 729,000 811,000 

NET BENEFIT -193,775 -226,071 -268,656 -327,561 

a. Annual equivalent expected values, 50 year economic life, 8.0% interest rate 
b. 1.2 mile project with 50 feet wide berm is the currently authorized Federal 

project that was developed in the 1987 GDM (USACE, 1987) 
d. 25 feet and 50 feet wide berm design sections include periodic nourishment. 
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Incidental Benefit Analysis 

Recreational Benefits 

51. Recreational benefits are produced by shore protection projects that 
provide additional capacity to meet a surplus demand for a recreational 
activity. For beach nourishment projects, saltwater beach use is the 
foremost recreational activity. Shore protection projects that prevent a 
future loss of capacity may also generate recreational benefits. 

52. Engineering Regulation 1105-2-100 provides guidance and procedures for 
the evaluation of recreation benefits. Acceptable evaluation procedures
described in this regulation have the following characteristics: 

a. The evaluation is based 
the particular project. 

on an empirical estimate of demand applied to 

b. Estimates of demand reflect the socio-economic characteristics of 
market area populations, recreation resources under study,
existing alternative recreation opportunities. 

and 

c. The evaluation must account for the value of losses or gains to 
existing sites in the study area and alternative recreation 
opportunities. 

d. Willingness to pay is evaluated by either the travel 
contingent valuation method, or day value method. 

cost method, 

Annual beach activity demand 

53. Annual beach activity demand must be determined over the economic life 
of the project to analyze recreational benefits. This is primarily
accomplished by collecting existing beach use data and relating it to 
current populations. The Florida Department of Natural Resources performs
such studies to determine the recreational needs of residents and tourists. 
A report, entitled "State Comprehensive Outdoor Recreation Plan" or SCORP 
as it is commonly known, is prepared as part of this effort (FDNR, 1989).
Data from the State of Florida and SCORP is tremendously useful in 
establishing reliable estimates of annual demand for recreational beach 
activity. 

Countywide 

54. Annual per capita participation rates for beach activity in Palm Beach 
County were obtained from FDNR Division of Recreation and Parks. The rates 
for Palm Beach County residents and out-of-state tourists are 4.6898 and 
2.39548 respectively. A ratio of annual beach activity demand for Palm 
Beach County by other State of Florida residents to Palm Beach County
residents was calculated to be 0.0328. The per capita participation rates 
and beach activity demand ratio are assumed to remain constant throughout
the economic period of analysis. 
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55. Population projections for Palm Beach County and the State of Florida 
were obtained from the "1988 Florida Statistical Abstract" for the years
1990 through 2020. These projections were developed by the Bureau of 
Economic and Business Research, University of Florida, and were used to 
forecast future year visitation as shown in Table 0-9. Population
projections for tourists were obtained from FDNR for the years 1990, 1995, 
2000, 2005, and 2010. The remaining population data was determined by
linear extrapolation. 

56. The annual beach activity demand for Palm Beach County is a 
combination of the demand that is generated by Palm Beach County residents, 
other State of Florida residents, and tourists. The demand that is 
generated for Palm Beach County residents and tourists is determined by
multiplying the annual per-capita participation rates by their respective
populations. The demand from other Florida residents is obtained by
multiplying the Palm Beach County resident demand by the demand ratio. The 
total beach activity demand for Palm Beach County is a summation of all 
three of these components as shown in Table 0-9. 

57. Annual beach activity demand developed from FDNR per capita
participation rate data and population projections has proven very reliable 
in the past. Reality testing has been performed in five previous studies 
for Sarasota (USACE, 1984b), Pinellas (USACE, 1984a), Dade (USACE, 1982),
Broward (USACE, 1981), and Palm Beach (USACE, 1987) counties. In each 
study, the predicted beach activity demand was compared to actual observed 
beach counts at public beaches. A ratio, commonly known as the K factor, 
of predicted annual beach demand to observed beach counts was calculated. 
The average ratio for all five studies is 1.068, indicating that the 
estimated demand is within 7 percent of the observed demand. Based on this 
data, the predicted annual beach activity demand for Palm Beach County is 
assumed to be a reliable estimate of the actual demand. 

Private shores 

58. An aerial survey of coastal Palm Beach County was performed on 
September 1, 1984 (Labor Day) to study recreational beach usage and to 
determine the recreational beach use of privately owned shores. A video 
tape recorder was used to create a permanent record of recreational beach 
usage during the peak period of the day. Analysis of the video tape
revealed that 1,534 people (27%) occupied private shores out of the 5,682 
total people on the beach in the entire county at that point in time. 

59. The demand for recreational beaches along private shores is 
proportional to the level of coastal development and local population.
Public use of private shores in Palm Beach County is limited by the number 
of public access points and the amount of public parking. Although access 
points exist, the majority of private shores possess little or no public
parking. With the exception of a few drop-offs and bicyclists, 
recreational beach use on private shores is limited to local residents that 
live near the ocean and walk to the beach. Therefore, the demand for 
private shores is directly related to the level of development along the 
coast and the local population near each access point the coast. 
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TABLE 0-9 

EXPECTED ANNUAL BEACH ACTIVITY DEMAND 
(lOOO'S USER VISITS) 

Year 

1990 2000 2010 2020 2030 2040 

Resident 
Population 863.5 1120.3 1342.7 1487.8 1730.4* 1938.5* 

Resident 
Demand 4049.6 5254.0 6297.0 6977. 5 8115. 2 9091. 2 

Other Florida 
Demand 132.8 172.3 206.5 228.9 266.2 298.2 

Tourist 
Population 2119.5 3106.1 4148.0* 5187.0* 6226.1* 7265.1* 

Tourist 
Demand 5077.2 7440.6 9936.5 12425.4 14914.5 17403.4 

Total Demand 9259.6 12866.9 16440.0 19631. 8 23295.9 26792.8 

Private Shore 
Demand 3279.0 3279.0 3279.0 3279.0 3279.0 3279.0 

Public Shore 
Demand 5980.6 9587.9 13161. 0 16352.8 20016.9 23513.8 

Study Area 
Demand 1022.2 1638.7 2249.4 2794.9 3421. 2 4018.8 

Project Area 
Demand 600.5 962.8 1321.6 1642.1 2010.0 2361.1 

Per capita participation rates: Resident= 4.68980 and Tourist= 2.39548. 
A ratio of Other Florida Demand to Resident Demand of 0.0328 was also used. 
Source: 1990 U. S. Census, 1988 Florida Statistical Abstract and the 
Florida Department of Natural Resources Division of Recreation and Parks 
except as noted by* which were extrapolated. Study area and project area 
demand is developed assuming that all additional recreational demand is 
uniformly distributed over the publicly accessible shores of Palm Beach 
County (USACE, 1987). 
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60. The maximum demand attributable to private shores can be estimated by
assuming that the annual demand for private and public shores in 1984 was 
distributed the same as was observed during the aerial survey. Therefore, 
27% or 2,951,100 beach visits of the 10,930,000 total beach visits in 1984 
can be attributed to private shores. Since the private shores of Palm 
Beach County were approximately 95% developed and the coastal neighborhoods
fully populated at the time of the aerial survey, the maximum annual demand 
attributable to private shores is assumed to be 30% (27xl00/90) of 
10,930,000 or 3,279,000 beach visits. 

Public shores 

61. The annual demand for public shores is determined by subtracting the 
maximum demand attributable to private shores from the total annual beach 
activity demand for the County as shown in Table D-9. 

Project area 

62. The annual beach activity demand for the ·1.1 mile project area is a 
percentage of the total beach activity demand for all of the public shores 
in Palm Beach County. The demand for public shores is assumed to be 
uniformly distributed over the accessible public shores in Palm Beach 
County (USACE, 1987). Similarly, visitors that are walk-ons, cyclists, and 
drop-offs from buses or cars are also assumed to be uniformly distributed 
along the publicly accessible shores (see discussion under Parking
Capacity). 

63. The length of public shores in the project area is 1.1 miles or 10.04% 
of the entire public shores (10.95 miles) in Palm Beach County. This 
percentage is assumed to remain constant throughout the economic life of 
the project. The expected annual beach activity demand for the project 
area is also shown in Table D-9. 

Daily beach activity demand 

64. Daily beach activity demand varies considerably from day to day with 
the greatest demand occurring on weekends, holidays, or other special 
occasions. The variation in daily demand is ~lso dependent on the time of 
year since tourist demand can be a major component. The distribution or 
pattern of daily beach activity demand is determined by performing a 
frequency analysis on actual beach activity in the project area whenever 
possible. Once this pattern is determined, annual beach activity demand 
can be distributed confidently into daily demand. 

65. A frequency analysis was performed to determine the distribution of 
daily beach activity demand. A daily log of observed beach activity was 
obtained from the Palm Beach County Parks and Recreation Department and 
used as data for the analysis. The log consisted of daily beach counts at 
Carlin Park ·from December 1986 to June 1990. Several analyses were 
performed to determine an appropriate number of class intervals for the 
final analysis. The number of class intervals must be large enough to 
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accurately describe the underlying frequency distribution. However, too 
many class intervals will reduce the number of observations in each 
interval to a point were the integrity of the distribution is lost. The 
frequency distribution of daily beach activity for Carlin Park is shown in 
Figure 0-5~ 

66. By using site specific beach activity data, the estimates of beach 
activity demand and future beach activity demand have been determined in a 
manner that reflects the socio-economic characteristics of the actual 
population and also accounts for the fact that alternate existing
recreation resources exist. 

Daily beach activity capacity 

67. Daily beach activity capacity is a measure of the maximum number of 
people that can possibly recreate on a beach in a single day. Beach 
capacity is primarily based on the amount of dry beach that is available to 
the recreational beach visitor. Limitations on beach capacity may be 
imposed by public access and parking. Also, visitors that are walk-ons, 
cyclists, and drop-offs from either buses or cars must be considered. 
Daily beach activity capacity for the project area is shown in Table 0-10 
for pre-project conditions and in Table 0-11 for post-project conditions. 

Dry beach capacity 

68. Dry beach surface area is the most important factor in determining
daily beach capacity. Dry beach surface area is measured between mean high 
water and the base of the dune or vegetation line, whichever is more 
seaward. Studies by the U. S. Army Corps of Engineers and the Florida 
Resources have determined that approximately 100 square feet of dry beach 
is required for normal beach activity by the average person. 

69. Controlled aerial photographs were used to determine the amount of dry
beach in the project area. Average beach widths were calculated for beach 
segments with irregular dunes or shoreline configurations. The 
unrestricted daily beach activity capacity for all properties in the 
project area was computed based on these measurements. 

Parking capacity 

70. Daily beach activity capacity may be limited by public access, 
parking, and "notional parking." Notional parking and notional visitors 
are terms commonly used to describe beach visitors such as walk-ons, 
cyclist, and drop-offs from either buses or cars that recreate on a beach 
but do not require actual parking spaces. Assuming that the notional 
visitation observed in the 1984 aerial survey represents a maximum value 
and that it is linearly distributed along the shore, one notional visitor 
is present for every 13 feet of shoreline in the project area. 
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FIGURED-5 
DAILY BEACH ACTIVITY DISTRIBUTION 

NUMBER OF GROUP MIDPOINT GROUP 
GROUP DAYS IN GROUP MIDPOINT X PERCENTAGE OF 
RANK (FREQUENCY) (VISITS) FREQUENCY YEARLY TOTAL 

l l 6,519 6,519 1. 36588 
2 l 5,752 5,752 1. 20518-150 
3 1 4,985 4,985 1.04447 
4 11 4,218 46,398 9.72144 

.,-... 5 17 3,451 58,667 12.29207 
C/) 6 36 2,684 96,624 20.24493 

7 39 1,917 74,763 15.66455~ 8 110 l, 150 126,500 26.50464
Cl....._,, 9 149 383 57,067 11. 95684 

>-<u 100 - TOTALS: 365 477,275 100.00000z 
Ill 
:::J 1. BASED ON AN 1153 DAY SAMPLE OF DAILY BEACH COUNTS FROM0 DECEMBER 1986 TO MAY 1990. 

383 1150 1917 2684 3451 4218 4985 5752 6519 
DAILY BEACH ACTIVITY (VISITS) 
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~ 
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TABLE 0-10 

DAILY BEACH CAPACITY 
WITHOUT SHORE PROTECTION PROJECT 

PARKING & 1994 2004 2014 2024 2034 2044 
PUBLK:: NOTIONAL PUBLIC ------------ ------------ ------------ ------------ ------------ -------------

PROPERTY PARKING CAPACITY SHOREFRONT WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY 
DESCRIPTION SPACES (VISITS) (FEET) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) 

JUPITER BEACH A 184 1534 800 25 400 0 0 0 0 0 0 0 0 0 0 
PUBLK:: WALKOVER 2 17 10 25 5 6 1 0 0 0 0 0 0 0 0 
JUPITER BEACH B 76 633 330 25 165 6 40 0 0 0 0 0 0 0 0 
PUBLK:: WALKOVER 2 17 10 0 0 0 0 0 0 0 0 0 0 0 0 
JUPITER BEACH C 104 867 450 0 0 0 0 0 0 0 0 0 0 0 0 
PUBLK:: WALKOVER 2 17 10 35 7 16 3 0 0 0 0 0 0 0 0 
JUPITER BCH D 41 342 180 45 162 26 94 7 25 0 0 0 0 0 0 
JUPITER BCH ROAD 18 150 80 35 56 16 26 0 0 0 0 0 0 0 0 
CONDOMINIUM 4 0 0 0 55 0 36 0 17 0 0 0 0 0 0 0 
DUNE CROSSOVER 0 0 0 55 0 36 0 17 0 0 0 0 0 0 0 
CONDOMINIUM 3 0 0 0 65 0 46 0 27 0 8 0 0 0 0 0 
DUNE CROSSOVER 0 0 0 65 0 46 0 27 0 8 0 0 0 0 0 
CONDOMINIUM 1 0 0 0 65 0 46 0 27 0 8 0 0 0 0 0 
DUNE CROSSOVER 0 0 0 65 0 46 0 27 0 8 0 0 0 0 0 
CONDOMINIUM 2 0 0 0 65 0 46 0 27 0 8 0 0 0 0 0 
HOTEL 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 
DUNE CROSSOVER 0 0 0 55 0 36 0 17 0 0 0 0 0 0 0 
CARLIN BEACH A 216 1805 1000 55 1100 36 720 17 340 0 0 0 0 0 0 

CARLIN BEACH B 74 618 340 75 510 56 381 37 252 18 122 0 0 0 0 
CARLIN BEACH C 218 1822 1010 125 1822 106 1822 87 1757 68 1374 49 990 30 606 
CARLIN D AND A1A 74 618 340 125 618 106 618 87 592 68 462 49 333 30 204 

TOTALS: 1,011 8,439 4,560 4,845 3,704 2,966 1,958 1,323 

• PUBLK:: ACCESS AND BEACH EASEMENT ESTABLISHED 
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TABLE D-11 

DAILY BEACH CAPACITY 
WITH SHORE PROTECTION PROJECT 

PARKING & 1994 1995 1996 1997 1998 1999 2000 
PUBLIC NOTIONAL PUBLIC ------------ ------------ ------------ ------------ ------------ ------------· ------------· 

PROPERTY PARKING CAPACITY SHOREFRONT WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY WIDTH CAPACITY 
DESCRIPTION SPACES (VISITS) (FEET) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) (FEET) (VISITS) 

JUPITER BEACH A 184 1534 800 95 1520 95 1520 95 1520 95 1520 95 1520 95 1520 95 1520 
PUBLIC WALKOVER 2 17 10 198 17 173· 17 148 17 123 17 98 17 73 15 48 10 
JUPITER BEACH B 76 633 330 188 633 163 633 138 633 113 633 88 580 63 415 38 250 
PUBLIC WALKOVER 2 17 10 163 17 138 17 113 17 88 17 63 13 38 8 13 3 
JUPITER BEACH C 104 867 450 163 867 138 867 113 867 88 791 63 566 38 341 13 116 
PUBLIC WALKOVER 2 17 10 198 17 173 17 148 17 123 17 98 17 73 15 48 10 
JUPITER BCH D 41 342 180 208 342 183 342 158 342 133 342 108 342 83 298 58 208 
JUPITER BCH ROAD 18 150 80 198 150 173 150 148 150 123 150 98 150 73 117 48 77 
CONDOMINIUM 4 0 23 300 213 23 180 23 147 23 114 23 81 23 48 23 15 23 
DUNE CROSSOVER 0 1 10 213 1 180 1 147 1 114 1 81 1 48 1 15 1 
CONDOMINIUM 3 0 25 330 213 25 180 25 147 25 114 25 81 25 48 25 15 25 
DUNE CROSSOVER 0 1 10 213 1 180 1 147 1 114 1 81 1 48 1 15 1 
CONDOMINIUM 1 0 26 340 213 26 180 26 147 26 114 26 81 26 48 26 15 26 
DUNE CROSSOVER 0 1 10 213 1 180 1 147 1 114 1 81 1 48 1 15 1 
CONDOMINIUM 2 0 26 340 213 26 180 26 147 26 114 26 81 26 48 26 15 26 
HOTEL 0 19 250 203 19 172 19 141 19 110 19 79 19 48 19 17 19 
DUNE CROSSOVER 0 1 10 203 1 172 1 141 1 110 1 79 1 48 1 17 1 
CARLIN BEACH A 216 1805 1000 248 1805 220 1805 192 1805 164 1805 136 1805 108 1805 80 1598 
CARLIN BEACH B 74 618 340 258 618 233 618 208 618 183 618 158 618 133 618 108 618 
CARLIN BEACH C 218 1822 1010 308 1822 283 1822 258 1822 233 1822 208 1822 183 1822 158 1822 
CARLIN DANDA1A 74 618 340 308 618 283 618 258 618 233 618 208 618 183 618 158 618 

TOTALS: 1,011 8,562 6,160 8,548 8,548 8,548 8,473 8,190 7,714 6,972 

• PUBLIC ACCESS AND BEACH EASEMENT ESTABLISHED 



71. An estimate of parking limitations on daily beach capacity is 
determined by multiplying the number of public parking places within one 
quarter mile of public beach accesses by eight and adding the number of 
notional visitors (USACE, 1984b). This figure is based on four people per 
car, with a daily turnover rate of two. 

72. Public access and parking for Federal shore protection projects must 
be reasonable and available to all persons on an equal basis. To meet 
these restrictions, only public parking spaces located within a quarter
mile of a public beach access were considered for the purpose of 
calculating beach activity capacity. Public access was not found to be a 
limiting factor since the entire 1.1 mile project area has adequate public 
access. 

73. Public parking was determined from local government records and from a 
1987 survey of public access and parking in Palm Beach County (PBC, 1987).
All parking spaces were identified from recent aerial photographs and 
verified by field observation specifically for this study. Public parking 
spaces that are not marked are assumed to occupy an area 10 feet wide by 25 
feet long. Public access points and parking spaces for the entire study 
area are shown in Figure D-6. 

Travel cost method 

74. The demand for the project area has been developed such that it 
reflects the socio-economic characteristics and takes into account other 
available recreational resources within the project area and nearby
recreational resources which may act as "sinks" which lessen the demand for 
the project. The recreation benefit evaluation procedure must determine a 
willingness to pay, or assign a value to the recreational usage generated
by the proposed project. Engineering Regulation 1105-2-100 allows three 
acceptable methods for determining the value of a recreation visit: the 
travel cost method, contingent valuation method, and unit day value method. 
The travel cost method will be used for this study. 

75. The basic premise of the travel cost method is that per capita 
participation to a recreational site decreases as out-of-pocket expenses 
and travel time to the site increases with other factors remaining 
constant. The travel cost method consists of deriving a demand curve by 
using the variable costs of travel and the value of time as proxies for 
price. The method may be applied to a specific site, such as at the 
Jupiter/Carlin segment of the Palm Beach County Shore Protection Project. 
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Estimating use 

76. The preferred method for estimating use is to relate recreational 
usage of the proposed site to distance traveled, socio-economic factors, 
site specific characteristics, and alternative recreation opportunities.
The beach use data collected by FDNR for the 1980 SCORP was used since this 
data meets all of the prescribed criteria. The Florida State University
Computing Center, under contract (DACW17-81-M-0854) to the U. S. Army Corps
of Engineers Jacksonville District performed a special analysis on the 
SCORP data. The result of the analysis is a table of per capita
participation by zip code for beach activity in each of the coastal 
counties of the state. Using the zip code areas as population zones, a 
relationship can be developed between recreational beach usage and travel 
distance for Palm Beach County. The zip code areas are also used later in 
the derivation of the resource demand curve. 

77. A least squares regression analysis was performed on the tabular data 
to determine a functional relationship between per capita participation and 
travel distance for beach activity in Palm Beach County. Linear, power 
curve, and exponential regression analyses were performed on the data. The 
results were compared with participation functions developed for other 
Federal studies (USACE, 1984d, 1987, and 1990) in Palm Beach County. The 
following per capita participation function was selected for use in the 
analysis: 

Participation= 7.87 X e<·· 10 
X diSt&nce) 

78. This functional relationship is assumed to be valid throughout the 
economic life of the project. The acceptable range of this function is 
assumed to be from Oto 50 miles. Participation for distances greater than 
50 miles is considered to be zero. The per capita participation equation
is shown graphically in Figure D-7. 

Deriving demand 

79. The travel cost method is based on correlating increases in travel 
distance to the site with increases in the cost of travel or price of 
recreation for the site. The amount of recreational visits to the project 
site for different incremental distances is determined by using the per
capita participation relationship. This process is used to develop a 
recreational resource demand curve. 

80. A resource demand curve was constructed using the zip code areas as 
population zones. Based on the current distribution of population,
recreational demand for the beach was determined by applying the per capita 
participation curve in Figure D-7. This yields the quantity of 
recreational use, or visits, that would be demanded at a zero price and is 
the initial point on the resource demand curve. To define the remainder of 
the curve, other points are generated by making small incremental increases 
in travel distance and the associated increases in price of participation. 
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81. This process is essentially equivalent to moving the project farther 
and farther from the potential users, requiring them to pay more and more 
in travel costs. As the simulated distance increases, use decreases for 
each increment in distance, and a new use estimate is computed using the 
per capita participation curve. For this study, 10 mile increments were 
used to define the remaining points on the resource demand curve until the 
anticipated visitation is zero as shown in Figure D-8. 

Cost of travel 

82. The price associated with various quantities of use is determined by 
calculating the cost of travel associated with the incremental increases in 
distance. These are the costs that would be incurred by the recreation 
users if they were required to travel the additional mileage. The variable 
or out-of-pocket travel costs are used as a proxy for price, since these 
are the costs that potential users would be most aware of when making a 
decision about whether to visit a particular recreation area. 

83. The cost of travel consists of out-of-pocket travel costs and the 
opportunity cost of time. Out-of-pocket travel costs are determined as an 
average variable cost per mile. Based on data published by the U.S. 
Department of Transportation (USDOT), the variable cost to operate a car in 
1984 was computed to be 11.47 cents per mile (USDOT, 1985). No data on the 
cost of travel has been computed or published by the USDOT since 1985. 
However, the American Automobile Association prepares a pamphlet each year 
on the costs of owning and operating automobiles. Out-of-pocket travel 
(variable) costs to operate an automobile are summarized in Table D-12. 
For a vehicle with four passengers, the average variable cost is 2.29 cents 
per mile per person. 

84. The opportunity cost df time is valued as one-third of the average 
hourly wage rate for adults and one-twelfth of the adult wage rate for 
children as directed by the Principles and Guidelines (USWRC, 1983). The 
average hourly wage rate, as of September 1989, for adults in Palm Beach 
County is $10.45 (BEBR, 1990). Using the prescribed formula, the 
opportunity cost of time for adults is $3.48 per hour and the opportunity 
cost of time for children is $0.87 per hour. Each automobile is assumed to 
be occupied by four persons. Since the population is comprised of 17.7 
percent children (14 years of age and under) and 82.3 percent adults, the 
average occupancy of each automobile is assumed to consist of 3.29 adults 
and 0.71 children. Thus, the weighted opportunity cost of time per 
traveler is $3.02 per hour as computed below: 

((0.71 X $0.87) + (3.29 X $3.48)) / 4 = $3.02 
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TABLE D-12 

COST TO OPERATE AN AUTOMOBILE 

(CENTS PER MILE) 

Variable Costs 

Vehicle Class Maintenance 
Gasoline 
and Oil Tires 

Total 
Variable 

Cost 

Intermediate 2.50 7.00 1.00 10.50 

Compact 2.40 6.00 0.90 9.30 

Subcompact 2.20 4.80 0.70 7.70 

Average: 9.17 

Source: American Automobile Association, "Your Driving Costs, 1993 
Edition." 
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Cost per visit 

85. The incremental distances on the ordinate axis of the resource demand 
curve must be converted into a cost per individual for the additional 
distance using a cost per mile factor that reflects both time and 
out-of-pocket travel costs. The conversion of incremental distances to 
costs is shown in Table D-13. The total area under the resulting resource 
demand curve divided by the total number of actual visits is equal to the 
average amount users are willing to pay, but do not have to pay, for the 
opportunity to participate in recreation at the project. The price of any 
user charges or entrance fees must be added to this value to determine the 
average cost of a visit. Since there are no entrance fees, parking fees, 
or user charges, the average cost per visit is determined from the resource 
demand curve value which is $2.17. 

Benefit analysis 

86. Recreational benefits are realized when the number of beach visits 
that result from the construction of a shore protection project exceed the 
number of visits that occur without the project. The difference in 
visitation is the recreational benefit of the project. The value of the 
benefit is determined by multiplying the number of visits attributable to 
the project by the value of each visit. This analysis must be performed 
for each year or incremental years throughout the economic life of the 
project. An economic analysis of the resulting benefits is then performed 
to determine an annual equivalent recreational benefit. 

87. The distribution of daily demand for the project area is used to 
determine the expected amount of visitation in each year. By applying the 
frequency distribution that was shown in Figure D-5 to the annual beach 
activity demand in Table D-9, the distribution of daily beach activity
demand can be determined for the economic life of the project as shown in 
Table D-14. This information is used along with the beach activity 
capacity data in Table D-10 (without project condition) and Table D-11 
(with project condition) to calculate the number of visits that are a 
direct result of the project. The computational details of this procedure 
are shown for the final year of the 50 year economic life of the project 
(2043} in Table D-15. 

88. A 50 year economic analysis of the recreational benefits for the 
project area is shown in Table D-16. The analysis was performed using an 
interest rate of 8.0%. The results of the analysis indicate that the 
annual equivalent benefit for recreational beach activity in the project 
area is $709,600. 

89. A similar analysis was performed on the remaining project alternatives 
to provide a more complete project benefit summary. 
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TABLE D-13 

TRAVEL-COST ANALYSIS 

SIMULATED TOTAL VARIABLE OPPORTUNITY INCREMENTAi 
INCREASE IN TRAVEL TRAVEL TRAVEL COST OF TOTAL BEACH RESOURCE 

DISTANCE DISTANCE TIME COSTS TIME COST USE DEMAND 
(MILES) (MILES) (HOURS) ($) ($) ($) (VISITS) AREAS 

0 0 0.00 0.00 0.00 0.00 4,045,441 
3,934,114 

5 10 0.33 0.23 0.98 1.21 2,454,540 
1,938,888 

10 20 0.58 0.46 1.74 2.19 1,486,289 
1,174,965 

15 30 0.83 0.69 2.49 3.18 901,851 
712,509 

20 40 1.08 0.92 3.25 4.16 546,339 
431,428 

25 50 1.33 1.15 4.00 5.15 330,547 
261,566 

30 60 1.58 1.37 4.76 6.13 201,092 
158,732 

35 70 1.83 1.60 5.51 7.11 121,535 
96,448 

40 80 2.08 1.83 6.27 8.10 74,497 
47,975 

45 90 2.33 2.06 7.02 9.08 23,013 
11,322 

50 100 2.58 2.29 7.78 10.07 0 

AREA: $8,767,948 

TOTAL NUMBER OF VISITS: 4,045,441 COST PER VISIT: $2.17 

a. Travel time computed using an average speed of 20 m.p.h. for 1 mile, 
30 m.p.h. for the next 6 miles and 40 m.p.h. for the remainder of travel. 

c. Computed using 2.29 cents per mile per visitor for variable travel costs. 
d. Computed using $3.02 per hour per visitor for opportunity cost of time. 



-------------------------------------------------------------------------
-------------------------------------------------------------------------

-----------------------------------------------------------------------

-----------------------------------------------------------------------

TABLE D-14 

BEACH ACTIVITY DEMAND DISTRIBUTION 
JUPITER/CARLIN SEGMENT 

(VISITS) 

Number Year 
of 

Days 1994 2004 2014 2024 2034 2043 

149 600 880 1,163 1,443 1,725 1,979 
llO 1,800 2,642 3,489 4,330 5,177 5,937 
39 3,000 4,404 5,815 7,216 8,629 9,896 
36 4,200 6,165 8,141 10,103 12,081 13,855 
17 5,400 7,927 10,467 12,990 15,533 17,813 
11 6,600 9,689 12,793 15,876 18,985 21,772 
1 7,801 ll, 451 15, ll9 18,763 22,437 25,730 
1 9,001 13,212 17,445 21,650 25,889 29,689 
1 10,201 14,974 19,771 24,536 29,341 33,648 

365 747,lll 1,097,542 1,447,974 1,798,405 2,148,836 2,464,225 

Distribution patterned after a 1153 day sample from December 1986 to May 
1990 at Carlin Park to reflect the climatic conditions and seasonal trends 
in recreational beach use throughout the project area. 

TABLE D-15 

RECREATIONAL VISIT COMPUTATION 

DAILY CAPACITY WITHOUT PROJECT= 659 
YEAR: 2043 DAILY CAPACITY WITH NOURISHMENT PROJECT= 8,548 

VISITS VISITS VISITS 
NUMBER YEARLY WITH WITHOUT ATTRIBUTABLE 

OF DAILY DEMAND PROJECT PROJECT TO PROJECT 
DAYS DEMAND (lOOO'S) (lOOO'S) (lOOO'S) (lOOO'S) 

149 1,979 295 295 98 197 
110 5,937 653 653 72 581 
39 9,896 386 333 26 307 
36 13,855 499 308 24 284 
17 17,813 303 145 11 134 
11 21,772 239 94 7 87 
1 25,730 26 9 1 8 
1 29,689 30 9 1 8 
1 33,648 34 9 1 8 

TOTALS: 2,464 1,854 241 1,614 
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2000 

2010 

2020 

2030 

2040 

TABLE 0-16 

RECREATIONAL BENEFIT ANALYSIS 
----·----------·--------------------------------------------------------------------

DAILY DAILY VISITS VISITS VISITS PRESENT 
YEARLY CAPACITY CAPACITY WITH WITHOUT ATTRIBUTED RECREATION WORTH OF 
DEMAND WITH WITHOUT PROJECT PROJECT TO PROJECT BENEFIT BENEFIT 

YEAR (1000'S) PROJECT PROJECT (1000'S) (1000'S) (1000'S) ($1000'S) ($1000'S) 
----·------------------------------------------------------------------------------
1994 747 8548 4624 745 699 46.0 99.8 99.8 
1995 782 8548 4543 779 723 56.6 122.7 113.6 
1996 817 8548 4462 813 741 71.9 156.0 133.8 
1997 852 8473 4381 847 755 91.9 199.5 158.3 
1998 887 8190 4301 880 768 111.3 241.5 177.5 
1999 922 7714 4220 907 782 125.3 271.9 185.1 

957 6972 4139 927 796 131.7 285.9 180.2 
2001 992 8548 4058 980 809 170.6 370.3 216.1 
2002 1027 8548 3977 1010 817 193.3 419.4 226.6 
2003 1062 8548 3896 1041 822 218.8 474.7 237.5 
2004 1098 8473 3815 1070 827 243.2 527.7 244.4 
2005 1133 8190 3734 1096 832 264.7 574.3 246.3 
2006 1168 7714 3653 1108 836 271.1 588.3 233.6 
2007 1203 6972 3572 1111 841 269.3 584.3 214.9 
2008 1238 8548 3491 1186 846 339.3 736.3 250.7 
2009 1273 8548 3410 1212 851 360.5 782.2 246.6 

1308 8548 3329 1238 856 381.6 828.1 241.7 
2011 1343 8473 3248 1261 861 400.5 869.0 234.9 
2012 1378 8190 3168 1279 849 429.6 932.3 233.3 
2013 1413 7714 3087 1282 836 445.9 967.7 224.2 
2014 1448 6972 3006 1251 823 428.5 929.8 199.5 
2015 1483 8548 2925 1368 809 558.8 1212.6 240.9 
2016 1518 8548 2844 1394 796 598.1 1298.0 238.7 
2017 1553 8548 2763 1414 783 630.9 1369.0 233.2 
2018 1588 8473 2682 1427 769 658.1 1428.1 225.2 
2019 1623 8190 2601 1427 756 671.4 1456.9 212.7 

1658 7714 2520 1415 743 671.8 1457.7 197.1 
2021 1693 6972 2439 1384 730 654.3 1419.8 177.7 
2022 1728 8548 2358 1508 716 792.2 1719.0 199.3 
2023 1763 8548 2277 1527 703 824.4 1789.0 192.0 
2024 1798 8548 2196 1546 690 856.7 1859.0 184.7 
2025 1833 8473 2115 1560 676 883.9 1918.1 176.5 
2026 1868 8190 2034 1560 663 897.2 1946.9 1·65.9 
2027 1904 7714 1954 1547 650 897.6 1947.7 153.7 
2028 1939 6972 1873 1485 636 848.4 1841.0 134.5 
2029 1974 8548 1792 1641 623 1018.0 2209.0 149.4 

2009 8548 1711 1660 610 1050.2 2279.0 142.7 
2031 2044 8548 1630 1679 595 1084.2 2352.8 136.4 
2032 2079 8473 1549 1693 565 1127.7 2447.1 131.4 
2033 2114 8190 1468 1681 536 1145.6 2485.9 123.6 
2034 2149 7714 1387 1644 506 1138.2 2469.8 113.7 
2035 2184 6972 1306 1579 477 1102.5 2392.5 102.0 
2036 2219 8548 1225 1760 447 1312.6 2848.4 112.4 
2037 2254 8548 1144 1773 418 1355.6 2941.7 107.5 
2038 2289 8548 1063 1787 388 1398.7 3035.1 102.7 
2039 2324 8473 982 1792 359 1433.7 3111.2 97.5 

2359 8190 901 1776 329 1446.8 3139.4 91.1 
2041 2394 7714 821 1739 299 1439.3 3123.3 83.9 
2042 2429 6972 740 1674 270 1403.7 3046.0 75.8 
2043 2464 8548 659 1854 240 1613.8 3501.9 80.6 
----·---------------------------------------------------------·--------------------

TOTAL: 8681.2 

CAPITAL RECOVERY FACTOR: 0.0817 ANNUAL EQUIVALENT BENEFIT: $709.6 
----·------------------------------------------------------------------------------
a. Yearly demand was generated using a linear fit (correlation coefficient = 0.99) of the project area demand in Table 0-9. 
b. Computed using a 50 year economic life and 8.0% interest rate 



Benefit Summary 

90. Although the optimum project is determined solely on primary project
benefits, the total benefit of the project is a summation of both primary 
and incidental benefits. A summary of the benefits, cost, and benefit to 
cost ratios for the project is shown in Table D-17. Within the project
limits, the annual net benefit is $515,825 with a benefit to cost ratio of 
1.7. Including the downdrift benefits of the project that are generated
within the study area, the total annual net benefit of the project is 
$828,166 with a benefit to cost ratio of 2.2. 

TABLE D-17 

BENEFIT SUMMARY 

PROJECT AREA STUDY AREA 
FDNR MONUMENTS FDNR MONUMENTS 

R13TO R19 R13 TO R26 

STORM DAMAGE PREVENTED 454,382 611,239 

LOSS OF LAND PREVENTED 50,843 120,527 
------- -------

PRIMARY BENEFIT 505,225 731,766 

INCIDENTAL BENEFITS 709,600 795,400 
------- -------

PROJECT BENEFIT 1,214,825 1,527,166 

PROJECT COST 699,000 699,000 
------- -------

NET BENEFIT 515,825 828,166 

BENEFIT TO COST RATIO 1.7 2.2 

a. Study area benefits consist of the project area benefits plus downdrift benefits 
b. Project is 1.1 miles of advanced nourishment at 7 year intervals 
c. All benefits and costs are annual equivalent expected values in $ 
d. 50 year economic life: 1994-2043 with an 8.0% interest rate 
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WESTBERRY 

&ASSOCIATES.INC. 
APPRAISERS & CONSULTANTS 

lie. Real Estate Broker 

June 1, 1990 BRUCE C. ROE, CRE. MAI, SRPA 
Prrs,d~nl 

JEANETTE WESTBERRY, MAI. SRPA 
Executive Vice Pn'5identCoastal Planning & Engineering, Inc. 

3200 North Federal Highway MENDEL R. WESTBERRY. ;>.IAI 
Senior Aprrc1iserSuite 123 

Boca Raton, FL 33431 

Attention: Mr. Doug Mann 

Re: Our File #90Rll8 

Gentlemen: 

As you requested, we have completed our research and 
analysis of the oceanfront and adjoining properties 
affected by the Beach Restoration Project in Jupiter, 
Florida. The restoration will extend from the Jupiter Inlet 
south to the Juno Beach Park. 

This is a limited scope assignment. It is not an 
attempt to value each individual parcel, but rather a gross 
valuation based on percentage adjustments to property tax 
assessments by the Palm Beach County Property Appraiser's 
Office for improved properties. For the vacant sites, our 
estimates are based on sale data of oceanfront land in Palm 
Beach and Broward Counties, and is simply a per square foot 
amount for similarly zoned beachfront areas. 

Our analysis centers around three segments, as follows: 

1. Land value estimates on a per square foot basis of 
oceanfront lands. Additionally, estimates were 
derived for land adjacent to or across the street 
from the oceanfront parcels. 

2. The improved oceanfront hotel and single family 
homes. 

3. Oceanfront properties developed with condominium 
projects. 

1131 S.E. Third Avenue. Fort Lauderdale, Flori,?a 1.33!.6-1109 • (305) 763-8033 , Dade 371-4327 • FAX 763-8157 
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Land Values: 

According to the zoning of the beach properties, almost 
all of the property is allocated as some form of a residen
tial use. Most of the large vacant tracts are undeveloped 
and are being used as parks. 

The basis for our estimates of land were the sales 
shown on the following page. We found both oceanfront and 
non-oceanfront sales, with those fronting the beach ranging 
from about $13.00 per sq.ft. to $40.00 per sq.ft. The 
average was $25.00. For the usable sites, the most current 
value ranges are from about $28.00 to $40.00 per sq.ft. 

The following land sales data sheet shows our land 
value estimates. We valued the land based on its zoning and 
use. Generally, we estimated the non-oceanfront land at 
$5.00 per sq.ft. less than the oceanfront parcels. This is 
a 20% discount. 

All of the oceanfront land was valued at $25.00 per 
sq.ft., which was within the mid-range of the comparable 
sales. However, the beach area east of AlA, which was more. 
restrictive, was reduced to $12.50 per square foot. Because 
there was no sale data for this restrictive area, we 
estimated a value of 50% of the $25.00 per square foot. 
value, or $12.50. This deduction was simply for the limited 
usability of these parcels for other than community 
purposes • 

• 
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Ffle No. 90R118 

BEACH REDEVELOPMENT AREA LAND VALUES 

LOCATION ZONING 

Various areas along beach RR, R·1, R·3 (Residential) 
East of A1A at the southern 
end of the Town of Jupiter (Narrow strip not suitable 
Beach parking lot south to for building development) 
the Juno 8each Park 

Jupiter Inlet to Jupiter RS/RR (Residential Single 
Beach Road Rural Residence) 

Jupiter Beach Rd. to R·3 (Residential Limited• 
Indiantown Road Multi·family) 

Indiantown Road to Xanadu RR (Rural Residence) 
By The Sea 

Xanadu by the Sea south R•1/R•3 (Residential Single 
to S. line of Olyiq:,us Family/Limited Multi·Family) 

Olyiq:,us south to R·3 (Residential Limited· 
Beachcoaber Condos Multi·family) 

Beachcoaber Condos through P•O (Public OWnership) 
South Park area 

PRICE/SQ.FT. 
OCEANFRONT 

S12.50 

25.00 

25.00-

25.00 

N/A 

N/A 

N/A 

PRICE/SQ.FT. 
NOH•OCEANFRONT 

N/A 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

Source: Roe, Westberry & Associates, Inc. 
LMT: ·•90118VA11 
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VACANT RESIDENTIAL SALES VITH 
File No. 90R118 OCEAN/INTRACOASTAL FRONTAGE 

Price/ X of Assessment 
Folio No. location land Use Sale Price Square Feet Sq.Ft. Assessment to Sale Price 

24·43-46·28·09·000·0010, 02 Highland Beach Residential S2,400,000 82,000 S29.27 S880,000 36.67X 
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43-46-09·000 

28·43·41·28·35·003·0000 

54·43·42·27·04·000·5860 

12·43·46·16·27·000·0171 

24·43·46·33·00·004·0070 

38·43-44·23·002·014 

00·43·40·30·01·000·1872 

00·43-40·30·01·000·1840 

50·43·43·14·16·000·0010 

42·43·45·02·01·000·0082, 91 

42·43-45·02·01·000·0011 

49·43·06·00·039, 040 

49·43·07·00·0064, 0065 

48·43·05·04·120, 121 

Delray Beach Residential 1,800,000 45,000 40.00 838,573 46.59X 

Juno Beach Hultl·F ■mlly 1,600,000 117,176 13.65 929,030 58.06X 

Palm Bch Shores Hultl·Famlly 1,800,000 117,176 15.36 982,170 54.57X 

Delray Beach Hutt I ·Family 320,000 19,602 16.32 235,737 73.67X 

Highland Beach Hultl·Famlly 1,200,000 35,000 34.29 582,998 48.58X 

Palm Beach Duplex 4,000,000 130,000 3o.n 5,278,TT1 131.97X 

Jupiter Island High Residential 3,381,354 196,020 17.25 3,410,400 100.86X 

Jupiter Island High Residential 2,700,000 142,441 18.96 2,275,920 84.29X 

Palm Beach Multl·Famlly 10,000,000 291,852 34.26 5,280,045 52.SOX 

Palm Beach Residential 1,060,000 54,000 19.63 676,800 63.85X 

Palm Beach Residential 1,750,000 82,500 21.21 1,450,833 82.90X 

POll'pano Beach Hotel zoning 2,200,000 90,489 24.31 880,200 40.01X 

POll'pano Beach Hotel zoning 6,150,000 220,373 27.91 2,220,750 36.11X 

Deerfield Beach Multl·famlly site 3,293,600 103,581 31.80 

AVERAGE: S25.00 AVERAGE: 65.07X 

.......•.•••.................•..•.••.....•.••.•.•.......•.•...•.•.....•...•.••.•...••...•••....•••..•.....•....••••.....•..........•.••..• 

Source: Roe, Vestberry &Associates, Inc. 
LHT:"90118SAL" 



Improved Oceanfront Assessment Comparison: 

Most of the improved properties along the restoration 
area were condominiums. Other than the condos, there are 
two single family homes in the Xanadu subdivision with two 
more planned. These four lots are located on the west side 
of A-1-A and comparable home sales in that subdivision were 
used. The average assessment for these homes off the beach 
was 74%. This percentage is a ratio of the average 
assessment to the average sale price. We concluded, based 
on the individual variations that 74% would be an average 
assessment. 

The Jupiter Hilton Hotel tax assessment was estimated 
to be 65% of total value. This is based on assessment 
comparison work completed in other areas of Palm Beach 
County. The hotel assessment divided by .65 (assessment 
ratio) indicates an overall value of $16,815,697. 

The following page includes sales which have occurred 
in the Xanadu and Ocean Walk Phase II subdivisions. In 
Ocean Walk, the average assessment to sales price ratio was 
85%. In Xanadu, the average was 74%. We calculated only 
those homes which would be affected by the project and 
divided them by their applicable ratio to determine an 
overall value. 

We also have included a sheet showing the individual 
properties which you provided and other properties which we 
thought might be affected by the restoration process. 

ROE== 
WESTBERRY&ASSOCIArES. INC. 
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File No. 90R118 ---··--·---···-HOME SALES 
CITY OF JUPITER 

•-=--•---•-=as 

SALE LOT & SALES TAX X ASSESS. 
SUBDIVISION NAME DATE BLOCK PRICE ASSESSMENT TO SALES 

---------------------·-····---·····-----·-·····---·---·-------·····--·-····· 
OCEAN WALK PHASE Ill 

12/89 B7/L6 230,000 216,886 94% 
3/89 B7/L12 220,909 215,959 98% 
1/89 B8/L28 260,000 212,835 82% 

12/89 B7/LB 210,000 117,840 56% 
11/89 B8/L4 245,000 200,832 82% 

11/89 B8/L14 230,000 200,832 87% 
7/89 B8/L18 186,000 184,553 99X 

......... ··-···-·· 
Average 225,987 192,820 85% 

XANADU BY THE SEA 
9/89 L62 315,000 255,080 81X 
8/89 L27 295,000 183,464 62X 
3/89 L46 219,200 176,318 SOX 

......... ·--------
Average 276,400 204,954 74X 

-•------•--•••-••••••••-•m••--•-••••••••••••■caaaaa■••••• 

SOURCE: Roe, Westberry &Associates, Inc. LMT:"9O118SUB" 
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----------------------------------------------------------------------

File No. 90Rll8 

HOTEL 

ASSESSMENT 
FOLIO ASSESSMENT DIVISOR VALUE------------------••---===-=-n••--•_,,____,_,==-===-=-===-=-----=====•==:-------= 

30-43-41-05-00-002-0030 $10,930,203 0.65 $16,815,697 

--=--=--====== -----------=-========·===-•--1••=-=----=--===•========-------•--=-===========---=-
SINGLE FAMILY HOMES 

ASSESSMENT 
FOLIO ASSESSMENT DIVIDER VALUE 
-w-. ·- =--=-==--= ====-== - -- = 

OCEAN WALK PHASE III 1,775,516 0.85 2,088,842
XANADU BY THE SEA 419,632 0.74 567,070 

$2,195,148 $2,655,913 

Source: Roe, Westberry & Associates, Inc. 
LMT: 11 90ll8BCH11 

ROE== 
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-------------------------------------------------------------

File No. 90Rll8 

---:re-=-==--- - = 
FOLIO 

-- ::.nnnn===== -
00-43-40-30-0l-000-2060 
00-43-40-32-00-000-7000 
30-43-41-05-00-002-0030 
30-43-41-05-00-004-0060 
30-43-41-05-00-004-0010 
30-43-41-os-00-001-0010 
30-43-41-08-00-001-0020 
30-43-41-08-07 
30-43-41-08-00-001-0040 
30-43-41-08-00-005-0070 
30-43-41-08-21-004-0000 
30-43-41-08-21-001-oooo 
30-43-41-08-00-005-0010 
30-43-41-08-00-006-0010 
30-43-41-08-00-006-0040 
30-43-41-08-00-006-0030 
30-43-41-08-00-006-0020 
30-43-41-08-00-010-0020 
30-43-41-08-00-010-0030 
30-43-41-08-00-010-0010 
30-43-41-17-00-001-0020 
30-43-41-17-00-001-0010 
30-43-41-16-00-001-0020 
30-43-41-16-0l-003-0000 
30-43-41-16-00-001-0010 
30-43-41-16-00-001-0030 
30-43-41-16-00-002-0010 
30-43-41-21-00-001-0010 
30-43-41-21-00-001-0020 
00-43-41-21-00-001-0011· 
30-43-41-08-04-000-0010 
30-43-41-08-04-000-0020 
30-43-41-08-04-000-0630 
30-43-41-08-04-000-0640 
30-43-41-08-10-007-0150 
30-43-41-08-10-007-0160 
30-43-41-08-10-008-0160 
30-43-41-08-10-008-0170 
30-43-41-08-10-008-0180 
30-43-41-08-10-008-0230 
30-43-41-08-10-008-0240 
30-43-41-08-10-008-0250 
30-43-41-08-10-008-0260 

= --=========== =- - ====== 
LIST OF AFFECTED FOLIO NUMBERS 

EXCLUDING CONDOMINIUMS 

- ====-====-==--====== =-== =-
ASSESSMENT USE 

$8,043,000 
2,582,486 

10,930,203 
56,440,654 
5,193,447 
7,050,000 

125 
0 

610 
300 

775,000 
300 

1,030 
575 
510 
510 

1,530 
600 
300 

7,750,000 
4,734,000 
8,640,000 
1,760,000 

660 
300 
300 
300 

1,380,000 
1,311,000 
2,240,041 

205,291 
214,341 
112,465 
101,741 
183,968 
216,886 
185,639 
217,150 
184,553 
184,553 
201,759 
217,150 
183,858 

Vacant Land 
Land & Clubhouse 
Jupiter Hilton Hotel 
Land & Clubhouse 
Vacant Land 
Vacant Land 
vacant Land 
Access Road 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
vacant Land 
Vacant Land 
Vacant Land 
Vacant Land 
Land & Clubhouse 
Single Fam. House 
Single Fam. House 
Single Family lot 
Single Family lot 
Single Fam. House 
Single Fam. House 
Single Fam. House 
Single Fam. House 
Single Fam. House 
Single Fam. House 
Single Fam. House 
Single Fam. House 
Single Fam. House 

Source: Roe, Westberry & Associates, Inc. 
LMT:"90ll8BC2" 

- 9 -
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Condominium Assessment Comparison: 

we researched sales in each of the oceanfront condo
miniums. The assessment averaged in total about 75% of the 
sale prices. We used 75% for the Jupiter Reef Club, a time 
share project, because there was no sales data. However, we 
relied on differing percentage adjustments in those 
projects where sales data was abundant. 

A list of each condominium, the total assessment, the 
assessment divisor, a~d the value is shown on the following 
page. The range of assessments for this purpose was from a 
low of 69% to a high of 89%. Following that page, is a 
summary of the individual condominium projects and the 
sales within those buildings. 

Also following, we have included the Sea Colony 
Buildings Phase 1 through 7. These units are on the west 
side of A-1-A. The individual units have not yet been 
assessed, therefore we relied on.the average sales price 
per building to determine an overall value. 

Should you require further information, please call. 

Respectfully submitted, 
ROE, WESTBERRY & ASSOCIATES, INC. 

/2-e- C ~ 
Bruce C. Roe, CRE, MAI, SRPA 
State-Certified Real Estate Appraiser 
No. 0074771 

~~½'rl-~ 
Lydia M. Thompson, Appraiser 

BCR/LMT:kd 
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----------------------------------------------------------------

------------- -------------

-------------

File No. 90R118 

JUPITER 
CONDOMINIUM ASSESSMENT & VALUE 

TOTAL ASSESSMENT 
CONDOMINIUM NAME ASSESSMENT DIVISOR VALUE 

OCEANCREST CONDOS $16,564,200 69% $24,006,087 
CORINTHIANS SOUTH 8,047,600 72% 11,177,222 
BEACHCOMBER 9,279,000 89% 10,425,843 
JUPITER REEF CLUB 4,817,500 75% 6,423,333 
OCEAN TRAIL #1 16,702,400 76% 21,976,842 
OCEAN TRAIL #2 17,210,000 75% 22,946,667 
OCEAN TRAIL #3 17,181,700 73% 23,536,575 
OCEAN TRAIL #4 17,133,600 70% 24,476,571 
OCEAN AT BLUFFS 01 2,953,500 87% 3,394,828 
OCEAN AT BLUFFS s. l & 7 6,015,000 64% 9,398,438 

$115,904,500 Sub-Total: $157,762,406 

SEA COLONY PHASE I Not Assessed N/A 1,622,097 
SEA COLONY PHASE II Not Assessed N/A 1,820,075
SEA COLONY PHASE III Not Assessed N/A 1,785,339 
SEA COLONY PHASE IV Not Assessed N/A 1,784,187 
SEA COLONY PHASE V Not Assessed N/A 1,903,725 
SEA COLONY PHASE VI Not Assessed N/A 1,874,025 
SEA COLONY PHASE VII Not Assessed N/A 1,951,074 

Sub-Total: $12,740,522 

Total: $170,502,928 

-=-=-=-=-=-==-=-----=----=-==-=-
SOURCE: Roe, Westberry & Associates, Inc. 

LMT: 11 90118CAS 11 

ROE== 
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---------

File No. 90R118 ----------· Page 1 CONDOMINIUM SALES 
CITY OF JUPITER 

····-·······---····· 
SALE UNIT SALES TAX X ASSESS. 

CONDCJUNIUM NAME DATE NUMBER PRICE ASSESSM£NT TO SALES 

···------------···-·····--·--·-·-·····-······--·------······---·--·--·------
OCEAHCREST CONDO APTS 5/89 117 150,000 152,800 102% 

1/89 119 111,000 69,400 63X 

5/89 120 107,000 66,200 62% 
1/89 1Z3 98,000 66,200 68X 

.5/89 208 145,000 117,900 81% 
8/89 218 180,000 153,700 85X 
5/89 313 150,000 96,800 65X 
4/89 321 100,000 68,000 68X 
2/89 324 103,000 68,000 66% 
7/89 327 122,000 71,200 sax 
3/89 427 105,000 72,100 69X 
9/89 501 260,000 165,400 64X 
2/89 503 168,000 98,600 59X 
4/89 505 160,000 98,600 62% 
5/89 509 166,500 98,600 59X 
5/89 511 180,000 98,600 55% 
2/89 522 95,000 69,800 73% 
1/89 524 102,000 69,800 68X 
1/89 6Z3 97,500 71,600 73% 

11/89 124 106,000 66,200 62% 
8/89 202 185;000 162,700 sax 

11/89 621 110,000 71,600 65X 
3/90 103 143,000 95,000 66X 
2/90 201 222,000 162,700 73X 
3/90 210 179,000 117,900 66X 

........• 
Average 141,800 97,976 69X 

CORINTHIANS SOUTH 
3/89 110 170,000 128,800 76X 
8/89 201 194,000 133,300 69X 
1/89 204 165,000 124,000 75X 
3/89 206 202,000 144,000 71X 
6/89 305 272,500 148,500 54X 
2/89 501 155,000 146,800 95% 
3/90 106 210,000 139,500 66X 
2/90 306 225,000 148,500 66X 
4/90 308 170,000 128,500 76X 
1/90 501 205,000 146,800 m 
1/90 503 170,000 137,500 81X 

10/89 402 170,000 133,000 78X 
....•.... ......... 

Average 192,375 138,267 m 

==-====m::mssaccc:::zzm••===•=••=•==••=•=•-======•===•••=m:•••••===•• 
SaJRCE: Roe, Westberry &Associates, Inc. LHT: 1190118CS" 

ROE
WESTB:::::::::::a:::E=RR=Y 
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--------- ---------

File No. 90R118 ----·····-·-·-
Page 2 CONDOMJNJIM SALES 

CITY OF JUPITER 
•••-••---=•aa-zrrsseen~m= 

SALE UNIT SALES TAX X ASSESS. 

CONDOMJ Nll.M NAME DATE NUMBER PRICE ASSESSMENT TO SALES 

-----------------------------················-·-····--····-----···-·-·------
BEACHCCMBER CONDO 3/89 D·1 165,000 142,400 86X 

9/89 F·2 181,500 142,400 78X 
3/89 G•2 162,000 142,400 88% 

3/89 H·1 165,000 142,400 86X 
5/89 H·2 168,000 142,400 851 
3/89 N·4 290,000 258,700 89% 
9/89 1·3 214,500 200,700 94X 
2/90 L·3 285,000 258,700 911 
2/90 N·2 199,500 193,500 971 

Average 203,389 180,400 89% 
OCEAN TRAIL #1 

2/89 101 151,500 118,000 781 
3/89 303 148,000 115,900 78% 
5/89 508 175,000 118,600 68l 
4/89 909 184,500 122,200 661 
4/89 PH·2 162,000 125,700 78X 

11/89 208 145,000 115,900 SOX 

8/89 904 140,000 120,500 86X 
3/90 204 140,000 114,200 82X 

3/90 807 178,000 121,300 68l 

3/90 1108 147,500 124,000 84X 
...••....···-····· 

Average 157,150 119,630 761 
OCEAN TRAIL #2 

1/90 305 154,000 114,000 74X 
12/89 ·1307 165,000 127,500 m 
·1/90 1408 165,500 132,900 80% 
10/89 902 168,000 123,000 731 
9/89 905 160,000 122,100 76X 
5/89 206 155,000 111,300 72X 

1/89 301 186,000 131,100 70% 
3/89 303 147,500 114,900 78% 
1/89 507 150,000 115,800 m 
6/89 702 161,000 119,400 74% 
1/89 901 180,000 136,500 76X 

10/89 902 168,000 123,000 73X 

5/89 904 163,300 123,000 75X 

5/89 1107 165,000 124,800 76X 
.........········· 

Average 163,450 122,807 75X 
•••••m•• ■mam■ecaz-••••=••••-••••••=-•••-=as••••••••-•••aa••--•-• 

SOURCE: Roe, Mestberry &Associates, Jnc. LMT:•90118CS" 
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-------------

---------

File No. 90R118 
Page 3 CONDOMINIUM SALES 

CITY OF JUPITER 

......---------·--· 
SALE UNIT SALES TAX X ASSESS. 

CONDCJUNIUM NAME DATE NUMBER PRICE ASSESSMENT TO SALES 

-----------~---------·-···-····-···················-······-···--·--·-···---· 
OCEAN TRAIL #3 8/89 408 160,000 115,800 72% 

10/89 604 162,500 117,600 72% 
10/89 801 227,500 134,700 sen 
9/89 803 168,800 121,200 72% 

10/89 1106 165,000 126,600 77X 
12/89 1304 161,000 131,100 81X 
10/2'' 1402 180,000 134,700 75,: 
11/89 1408 181,000 134,700 74,: 
12/89 1104 172,500 126,600 73,: 
1/89 704 162,000 119,400 74,: 
4/89 1009 157,000 124,800 7cn 

......••. ····-----
Aver-age 172,482 126,109 73X 

OCEAN TRAIL tl4 

10/89 405 175,000 114,900 66X 
7/89 604 105,000 116,700 111X 
3/90 1004 190,000 124,800 66X 

12/89 1210 194,000 140,600 72% 
5/89 304 180,000 114,000 63X 
3/89 309 180,000 114,000 63X 
3/89 402 179,000 114,900 64X 
4/89 410 185,000 127,100 6en 
6/89 1108 180,000 126,600 70X 

····-·---
Aver-age 174,222 121,511 70,: 

OCEAN AT BLUFFS 01 
1/90 106 112,700 94,400 84X 
9/89 401 118,500 103,400 87X 
1/89 201 116,500 98,900 85X 

12/88 202 100,000 94,400 94X 
.....•••.········-

Aver-age 111,925 97,775 87X 
OCEAN AT BLUFFS SOUTH 1 &7 

2/90 104 138,000 89,900 65X 
1/90 402 175,000 103,400 sen 
2/89 304 135,000 98,900 73X 
3/89 202 157,000 94,400 60X 

......... ......... 
Average 151,250 96,650 64X 

Over-all Aver-age: $1,468,043 $1,101,125 75,: 
•••••&a•••--••-•••=••••aa••••s••••=•-•=••==-----==•=•••=a:aa■maaaa-•• 

SOURCE:• Roe, Westber-r-y &Associates, Inc. LMT: 1190118CS11 
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QUALIFICATIONS OF APPRAISER 

LYDIA M. THOMPSON 

EDUCATION: . 

Bachelor of Science Degree; Corporate Management, Florida 
Atlantic University, Boca Raton, Florida, December 1987 

PROFESSIONAL TRAINING: 

The following courses have been taken and successfully 
completed: 

American Institute of Real Estate Appraisers CAIREA):
Course 2-3/8-3, Standards of Professional Practice, 1987 . , 
American Institute of Real Estate Appraisers CAIREA):
Real Estate Appraisal Principles - Exam lA-1, 1988 

American Institute of Real Estate Appraisers (AIREA): 
Basic Valuation Procedures - Exam lA-2, 1989 

EXPERIENCE; 

January 1990 - Present: Appraiser 
January 1988 - December 1989: Research Analyst, 
Roe, Westberry & Associates, Inc., Ft. Lauderdale, Fla. 

November 1987 - December 1987: Research Analyst 
Slack, Slack, Roe & Blazejack, Inc., Ft. Lauderdale, Fla. 

Participated in appraisal assignments executed for banks, 
governmental agencies, developers, corporations, 
attorneys, and individuals, covering the valuation of 
various property types in Florida. 

AFFILIATIONS AND MEMBERSHIPS: 

Licensed Florida Real Estate Broker/Salesman 

American Institute of Real Estate Appraisers 
MAI Candidate fM90-0070 

Resident of Broward county, Florida since 1985. 
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FLORIDA DEPARTMENT OF ST ATE 
Jim Smith 

Secretary of State 

DIVISION OF HISTORICAL RESOURCES 
R.A. Gray Building 

500 South Bronough 

Tallahassee, Florida 32399-0250 

Director· s Office Telecopier Number (FAX) 

(904) 488-1480 (904) 488-3353 

March 6, 1991 

Richard E. Walesky, Director 
Palm Beach Couty Department of 

Environmental Resources Management 
3111 South Dixie Highway, Suite 146 
West Palm Beach, Florida 33405 

RE: January 7, 1991 letter and attachments 
Cultural Resources Assessment Review Request 
"Cultural Resources Investigations at 
Jupiter Inlet, Florida" (October 1990) 
Palm Beach County, Florida 
DHR Project No. 910547 

Dear Mr. Walesky: 

In accordance with the provisions of Section 106 of the National Historic 
Preservation Act (16 USC 470f) and its implementing regulation 36 CFR 800 
("Protection of Historic Properties"), we have reviewed the above cited 
document. We find the field methodology to meet professionally acceptable 
standards and, therefore, find the resulting conclusions to be acceptable. 

As you know, the proposed beach nourishment area contains historic ship wreck 
remains and the salvor involved with those remains has questioned the 
thoroughness of the field methodology used to investigate cultural resources 
within the proposed borrow area. For that reason and as consequence of 
subsequent negotiations with the salvor, we agreed with your office, the Corps 
of Engineers and the salvor to delay taking any final action on reviewing the 
completeness and sufficiency of the above cited report until the salvor had 
been provided with a reasonable opportunity to reinvestigate the project area. 

On February 12, 1991, Louis Tesar and James J. Miller met with Bob Clinger cf 
your office and David McCullough of the Corps of Engineers to discuss the 
project, the above cited report, and the status of the salvor' s proposed 
reinvestigation. It was agreed that, if the salvor had not made any progress 
toward completing the reinvestigation by March l, 1991, we would prepare our 
review comments a·round the study prepared by Coastal Planning and Engineering, 
Inc. That situation has now occurred. 

Archaeological Research Florida Folklife Programs Historic Preservation Museum of Florida History 
lcnl \ 4 R7-2:',<, 1004 \ 488-l 48~ 



Richard E. Walesky 
Harch 6, 1991 
Page Two 

Several magnetic anomalies were identified in the review document as 
potentially representing historic shipwreck material; these are located 
outside the borrow area, but close enough to its edge to be possibly affected 
by slumping of sediments into the excavated borrow area. The value of the 
shipwreck remains which might be represented by the magnetic anomalies, and 
any which might fortuitously be discovered during borrowing activities, lies 
in the data which they can yield, and not in their in situ preservation. 

The salver has committed to investigating the known anomalies near the borrow 
area before construction begins. If the anomalies represent ·non-historic 
ferrous material, then project activities will have no effect on National 
Register eligible properties, and may proceed without further involvement with 
this agency with respect to any such anomalies. However, the salver has 
committed to remove the remains of any anomalies which are found to represent 
historic ferrous material before construction begins. In the event that the 
salvor fails to investigate the anomalies or fails to remove them after they 
have been determined to represent potentially significant historic shipwreck 
remains, we recommend that .a 200' buffer be left surrounding the anomalies so 
that there will be no effect to them from construction activities. Temporary 
bouys should be placed to mark the boundaries of any such buffered anomalies. 

Although the review document indicates no magnetic anomalies within the'borrow 
area, there is a possibility of encountering non-magnetic or undetected 
ferrous shipwreck remains within the borrow area. In accordance with 36 CFR 
800.11, we recommend that construction contracts contain the following 

·language to ensure that proper steps are taken if such remains are 
encountered: 

If, during construction activities, the Contractor observes items that 
might have historical or archaeological value, such observations shall 
be reported immediately to the Contracting Officer so that the 
appropriate authorities may be notified and a determination can be 
made as to their significance and what, if any, special disposition of 
the finds should be made. The Contractor shall cease all activities 
that may ~esult in the destruction of these resources, shall mark the 
location by a bouy, shall record the location with reference to a 
permanent grid or datum so that it can be relocated, and shall prevent 
his employees from trespassing on, removing, or otherwise damaging 
such resources. 

With respect to the known historic shipwreck remains in the near shore area, 
we continue to concur with the Gorps of Engineers in concluding that the 
placement of clean fill over those remains would serve to seal and protect 
them from the adverse impacts of continued shoreline erosion processes which 
would occur in the absence of such action. Thus, it is our opinion that the 
renourishment of the beach will have a beneficial effect with respect to 
protecting the ship wreck remains. 



Richard E. Walesky 
March 6, 1991 
Page Three 

In conclusion, based on the results reported in the review.document and if the 
above steps are incorporated in the construction project, it is the opinion of 
this agency that the project will have no effect on sites or properties 
eligible for listing in the National Register of Historic Places. 

If you should have any questions concerning our comments, please do not 
hesitate to call or write. Your interest and cooperation in helping to 
protect Florida's significant archaeological resources is appreciated. 

Sincerely, 

c:-~~ ~~ 
:t-.-ceorge W. Percy, Director 

/ Division of Historical Resources 
and 

State Historic Preservation Officer 
xc: David McCullough 
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C E R T I F I E D 

In the Matter of an 
Application for Permit by: 

Palm Beach County Board 
of County Commissioners 

c/o Richard Walesky DER File No. 501753799 
Department of Environmental Palm Beach County 
Resources Management 
3111 South Dixie Highway 
Suite 146 
West Palm Beach, Florida 33405 __________________/ 

Enclosed is Permit No. 501753799, issued pursuant to Chapter 403, 
Florida Statutes. 

Any party to the Order (Permit) has the right to seek judicial 
review of the permit pursuant to Section 120.68, Florida Statutes, 
by the filing of a Notice of Appeal pursuant to Rule 9.110, 
Florida Rules of Appellate Procedure, with the Clerk of the 
Department in the Office of General Counsel, 2600 Blair Stone 
Road, Tallahassee, Florida 32399-2400; and by filing a copy of the 
Notice of Appeal accompanied by the applicable filing fees with 
the appropriate District Court of Appeal. The Notice of Appeal 
must be filed within 30 days from the date this Notice is filed 
with the Clerk of the Department. 

Executed in Tallahassee, Florida. 

STATE OF FLORIDA DEPARTMENT OF 
ENVIRONMENTAL REGULATION 

~~-/DALETWAcHTMANN, Secretary 



Notice of Permit 
Permit No. 501753799 
Palm Beach County Board of County Commissioners 
Page 2 

Copies furnished to: 

Larry O'Donnell, DER, Southeast District 
Florida Marine Patrol 
U.S. Army Corps of Engineers, Jacksonville, (90IPD00902) 
Game and Fresh Water Fish Commission 
Wetland Resource Permit File 
Leigh O'Sheilds, DNR, State Lands 
Padden Woodruff, DNR, Beaches and Shores 
Palm Beach County Property Appraiser 

CERTIFICATE OF SERVICE 

This is to certify that this NOTICE OF PERMIT and all copies 

were m~:._efl_to the l~s/ed persons before the close of business on 

this _d_Y"-=--=--- ~day ol,/__1_DW.xn,~ J. 9 9 o • 

FILING AND ACKNOWLEDGEMENT 

FILED, on this date, pursuant to 120.52(9), 
Florida Statutes, with the d ignated Department Clerk, 

receipt which· h reby acknowledged. 

I /-3D-7o 
Clerk Date 



Florida Department of Environmental Regu.Zatio1 
Twin Towers Office Bldg. • 2600 Blair Stone Road • Tallahassee, Florida 32399-2400 

Bob M:minc:z, Governor Dale: T"'-:ichcmann, Sc:crc:c:iry John Shc::irc:r, Assiscanc Secrecary 

PERMITTEE: Permit No. 501753799 
Palm Beach County Board of Date of Issue: November 30, 1990 

County Commissioners Expiration Date: November 30, 1995 
c/o Richard Walesky County: Palm Beach 
Department of Environmental Project: Wetland Resource, 

Resources Management 5-Year 
3111 South Dixie Highway, 
Suite 146 
West Palm Beach, Florida 33405 

This permit is issued under the provisions of Chapter 403, Florida 
Statutes, Public Law 92-500, Title 17, and Rule 17-312, Florida 
Administrative Code. The above named permittee is hereby 
authorized to perform the work or operate the facility shown on 
the application and approved drawing(s), plans, and other 
documents attached hereto or on file with the department and made 
a part hereof and specifically described as follows: 

PROJECT DESCRIPTION: 
To restore 1.08 miles of beach between DNR monuments R-13 and R-19 
and to rebuild dunes between DNR monuments R-19 and R-29 by: 
hydraulically dredging 500,000 cu. yds. of material from the ebb 
shoal associated with Jupiter Inlet, placing the material on the 
beach, shaping 490,000 cu. yds. of the material to provide a total 
beach width of 200-250 feet at +9 feet NGVD, and shaping 10,000 
cu. yds. of the material to restore dunes between monuments R-19 
and R-29. Variance VE-50-528, which authorizes a 500-meter mixing 
zone for turbidity, is issued in conjunction with this permit. 

LOCATION: 
Atlantic Ocean South of Jupiter Inlet between DNR monuments R-13 
and R-29; Palm Beach County; Section 32 in Township 40S/Range 43E 
and Sections 5 and 8 in Township 41S/Range 43E; Class III waters. 

--. . 
C'J 

c..::, 

c:) 



Board of County Commissioners 

Karen T. Marcus, Chair 
Carole Phillips, Vice Chair 
Carol A. Roberts 
Carol J. Elmquist 
M1ry McCarty

j L. Foster 
M~ude Ford Lee 

July 17, 1992 

1.....ounty Aamm1srrator 

Robert Weisman 

Department of 
Environmental Resources 

Management 

Mr. Charles F. Stevens, Project Manager 
CESAJ-DP-I 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Dear Mr. Stevens: 

SUBJECT: JUPITER/CARLIN SHORE PROTECTION PROJECT 
STATEMENT OF FINANCIAL CAPABILITY AND FINANCING PLAN 

In response to the District's requirements precedent to approval of 
the General Design Memorandum and Local Cooperative Agreement, the 
following is a statement of Palm Beach County's financial 
capability and financing plan for the subject project. 

Federal $1,665,800 
State of Florida 998,437 
Palm Beach County 332,813 

Total $2,997,050 

The State of Florida funding contract for this project was approved 
by the Board of County Commissioners on March 12, 1991. The 
contract number is C-6109. The Federal share and local share of 
the project costs are both currently budgeted in this year's budget 
(see enclosed) and are again identified in next year's proposed 
budget. Budget was established for this project using Tourist 
Development funds. Although we have "fronted" the Federal share, 
we will not begin construction until such time as a Local 
Cooperative Agreement has been executed. 

If you have any questions, please contact Mr. Robert Clinger of 
this office at (407) 355-4011. 

Sincerely,

/dl~..Jc!:- i<JoAL 
Richard E. Walesky, Dir:ctot" 
Environmental Resources Management. 

REW:RWC:tmw 
Enclosure 

"An Equal Oppor:unity - Affirmative Action Employer" 

3111 S. Dixie Hwy., Suite 146, West Palm Beach, Florida 3340S 
~ (407) 355-4011 Suncom 273-4011"td plinted on recycled par,er 



1;, ClJRREtlT UI\TE PI\U1 BEI\Clt COUNTY EXPENDITURE STATEMENT OF ACCOUNTS PI\GE 339 
'<; 9 FUND NI\ME: BEI\Cfl IMPROVEMENT FISCAL YEI\R1 92 P401 

381 I\GENCY NI\ME: ENVIRONMENTI\L RES MGT-CI\P BUDEXPD4 

-----------------------------------------·----------------------------------------------~ 
I\PPROVEU CUR MOU UNCOMMITTED 

OBJECT NI\ME BUDGET BUUGETEU YTD EXPENDED PRE ENCUMBERED ENCUMBERED BALANCE 
---------------------------- ----- . -------

!GI\NIZI\TION: M004 ORG NAME: CORAL COVE SHORE PROTECTION 
_ll.:!Pfl.O_\'El:IEttlS_OJJLIBILJllil.LCUN___~3~5~9___._s__o_o_ 35.hS..O..O~-------------~------~---~~lhSJJ"'-----~ 

CAPITAL PROJECTS I\OMINISTRAT 34,497 34,497 0 0 0 34,497 
DESIGN & ENGINEERING 9,500 9,500 110 0 3,500 5,890 

============== ============== ============== ============== 
ORGI\HIZATION: 11004 403,497 403,497 110 0 3,500 399,887 
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CAPITAL PROJECTS ADMINISTRI\T 225,248 225,248 0 0 0 225,248 
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--------------------------------------------------------------------------------------,~;
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. ~.QJUJUJl_lJ_J_J OJlS_O..IJ:IJL_G_O.Y_Ll_A_G_N 8_.5_8.,_6__D_l____8_.5_8_,_6JJ 1 4 I l.2...0'--________,0,.____8_2._6__._!t_3..L7_____,"?.L,_!1_7_5 :1 

==============~------~H============== ============== ============== 
lO 
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11 ~ANIZATIU~l-;t,-0-0_8__ PR E_S_E_R_V_A_T_I_0_R_G_H_l\_11_E_:-BE ACII □-N-----------------------------r-------------------,llJ 

31 
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~: 
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APPENDIX F 
PROJECT MONITORING 

PHYSICAL MONITORING 

Fl. The State of Florida requires periodic monitoring of the beach project to 
assess the project performance and assist in the determination of the need for 
renourishment. 

F2. Topographic and hydrographic surveys of the beach fill area three weeks 
prior to and within two weeks after sand placement on the beach will be 
conducted pursuant to the provisions of Section 161.041, Florida Statutes and 
the Florida Department of Natural Resources permit conditions. Beach fill 
surveys will be conducted six months after project completion and annually
thereafter. Each survey is to be submitted to the Division of Beaches and 
Shores within 30 days upon its completion. Specific locations of beach 
profiles have been established at Department of Natural Resources' profile
lines from Department of Natural Resources' reference monuments R-9 through R-
26 inclusive. Profiles will extend from the monument such distance seaward to 
ensure closure or to the 30 foot depth contour. Specific survey control 
information including monument location coordinates in Florida State Plane 
Coordinates, profile azimuth/bearings, and vertical datum will be provided for 
all monitoring data. Stations and elevations of all surveys will be stored in 
FDNR profile format. Sand samples will be collected concurrently with each 
survey and analyzed for grain size characteristics with 0.5 phi sieves. Sand 
samples will be collected at the base of the dune, mid-berm, mean high water, 
mean tide level, mean low water, bar, trough, and at 4 foot depth intervals 
out to closure depth. Pre-construction (three weeks prior to construction)
and post-construction (within two weeks after construction) surveys of the 
borrow area and annual surveys thereafter will be submitted to the Division of 
Beaches and Shores in accordance with specifications approved by the Division. 
Coordinates and elevations will be stored in an ASCII file format. 

F3. A monitoring report will be submitted with the monitoring data submittal 
and include an assessment of the performance of the beach fill, volumetric 
changes, erosion rates, and erosional trends of the beach. 

ENVIRONMENTAL MONITORING 

F4. An extensive environmental monitoring has been required by the State of 
Florida. The program includes pre-construction, during construction and post
construction monitoring. Portions of the program are outlined in the 
following excerpts from the State of Florida, Department of Environmental 
Regulation: 

6. "To protect archaeological resources in the vicinity of the 
borrow area, before any dredging begins and before any
dredge equipment is brought to the borrow area, the 
perimeter of the borrow site shall be marked by a series of 
lighted buoys that are no more than 1,000 ft. apart. 
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MONITORING REQUIRED: 

1. Turbidity in Nephelometric Turbidity Units (NTUs), shall be 
monitored during construction at least twice daily (am and pm) at 
least 4 hours apart and after the dredge has been pumping sand for 
at least one hour. The samples shall be analyzed within two hours 
of collection and shall be taken at the following locations: 

Dredging a. Background samples shall be collected 
Site: 500 m up-current of the dredge away from any 

turbid plume. The depths of the samples shall 
be at the surface, and 1 m above the bottom. 

b. Compliance samples shall be collected at 
three locations: 1) 150 m downcurrent of 
the dredge and within the densest portion 
of any visible turbid plume, 2) 100 m west 
of that point and 3) 100 m east of that 
point. The depths of the samples at each 
point shall be at the surface, and 1 m 
above the bottom. 

Jupiter a. At three stations: 1) in the throat of Jupiter
Inlet: Inlet, 2) 150 m north of the SR 707 bridge, and 

3) in the mouth of the Loxahatchee River. The 
depth of the samples at each point shall be at 
surface and lm above the bottom. 

Beach a. Background samples shall be collected at 
Site: sites that are at least 1000 m up-current of the 

discharge point, at least 150 m from shore, and 
away from any turbid plume. The depth of the 
samples at each point shall be at surface and 
1 m above the bottom. 

b. Compliance samples shall be collected at 
three locations: 1) 150 m downcurrent of 
the discharge point and within the densest 
portion of any visible turbid plume, 2) 
500 m downcurrent of the discharge point 
and within the densest portion of any 
visible turbid plume, 3) 150 m east of the 
discharge point and within the densest 
portion of any visible turbid plume. The 
depths of the samples at each station 
shall be at surface and 1 m above the 
bottom. 

If monitoring shows turbidity at any of the dredge compliance 
stations, the beach compliance station that is 500 m down current 
of the discharge, or the station in the throat of Jupiter Inlet 
exceeds the counterpart background station by more than 29 NTUs, 
construction activities shall cease immediately and not resume 
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until corrective measures have been taken and turbidity has 
returned to acceptable levels. Any such occurrence shall also be 
immediately reported to the Department of Environmental Regulation 
(Bureau of Wetland Resource Management in Tallahassee and 
Southeast District office in West Palm Beach). 

All turbidity data shall be submitted to the Department (Bureau of 
Wetland Resource Management in Tallahassee and Southeast District 
office in West Palm Beach) within one week of sample analysis with 
documents containing the following information: (1) permit
number; (2) dates of sampling and analysis; (3) a statement 
describing the methods used in collection, handling, storage and 
analysis of the samples; (4) a map indicating the sampling
locations and (5) a statement by the individual responsible for 
implementation of the sampling program concerning the 
authenticity, precision, limits of detection and accuracy of the 
data. 

Monitoring reports shall also include the following information 
for each sample that is taken: 

a. time of day samples were taken; 
b. depth of water body; 
c. depth of samples; 
d. antecedent weather conditions; 
e. tidal stage and direction of flow; 
f. wind direction and velocity; 

2. Pre and post-project turbidity measurements (in NTUs) shall 
be taken approximately 50m offshore of DNR monuments R-7, R-12, 
R-13, R-14, R-19, and R-25 and at two stations (one along the 
northern edge and one along the southern edge) in the throat of 
Jupiter Inlet. Turbidity shall be measured at these stations on a 
monthly basis beginning at least two months before construction 
and extending at least one year after construction is completed. 
The number of samples at each station during a sampling period is 
at the discretion of the permittee. The intent of this design is 
to have stations offshore of R-7 and R-12 serve as controls for 
observations from the other stations. 

The results of this portion of the turbidity monitoring shall be 
reported to the Department according to the plan outlined in Part 5. 
For each sampling period, these reports shall include the levels of 
turbidity measured at each sampling station and the level measured for 
each replicate at each station if replicate samples are taken. 

3. Biological monitoring shall consist of infauna samples and 
surveys of hardbottom areas done according to the following plans: 

a. Infauna at the fill site, in numbers of individuals 
and species per core, shall be sampled at four times: 
1) during the summer or early fall before 
construction, 2) approximately one year after the 
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first set, 3) approximately two years after the first 
set, and 4) approximately 4 years after the first set. 
Each sample shall be collected via a 7.6 cm (3 in.) 
diameter core that penetrates 15 cm below the 
substrate surface. After collection, these samples
shall be preserved and all organisms retained by a 
0.5 mm sieve shall be identified to the lowest taxon 
possible. Samples shall be collected from three 
transects from the fill area, located approximately at 
DNR monuments R-15, R-17, and R-19. In addition, 
samples shall be collected from a control area that is 
approved, in writing, by the Department. At each of 
these six transects three stations shall be sampled:
approximately Oft. MLW, -3 ft. MLW and -8 ft. MLW. 
At least three replicates shall be taken at each 
station. The results of this monitoring shall be 
submitted to the Department according to the schedule 
in Part 5, and those results shall include for each 
sample a list of the number of individuals from each 
taxon, number of species, and total number of 
individuals. In addition, a map showing the location 
and approximate elevation of each sample also shall be 
submitted. 

b. Infauna at the borrow site, in numbers of individuals 
and species per core, shall be sampled at the same 
times and by the same methods discussed in Part 3a. 
Samples shall be collected from three stations: one 
near the center of the borrow area, one near the 
northern edge and one near the southern edge. In 
addition, samples shall be collected from three 
stations within a control area. The location of the 
control areas must be approved by the Department in 
writing. Three replicates shall be taken at each 
station. The results of this monitoring shall be 
submitted to the Department according to the schedule 
in Part 5, and those results shall include for each 
sample a list of the number of individuals from each 
taxon, number of species, and total number of 
individuals. In addition, a map showing the location 
and approximate elevation of each sample also shall be 
submitted. 

c. The amount of exposed hardbottom between Jupiter Inlet 
and DNR monument T-23 shall be mapped approximately 
12, 24, and 36 months after construction. Areal 
coverage shall be quantified and the fate of specific 
exposures followed over time. The approximate relief 
of the exposed rock also shall be indicated on these 
maps. The results of this monitoring shall be 
submitted to the Department according to the plan 
outlined in Part 5. 
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The Department may modify the biological monitoring as new 
information becomes available. These modifications may include 
altering the location of the sampling stations or deleting the 
later sampling periods based on the results from the early
sampling period. 

4. The grain-size distribution and organic content of the 
sediments shall be monitored at the same times and in the same 
locations indicated in Parts 3a and 3b (including control areas).
Samples for characterizing the grain-size distribution shall 
include the top 15 cm of sediment, samples for characterizing the 
organic content shall include the top 5 cm of sediment. The 
method used to determine the grain-size distribution and organic 
content can be any scientifically viable method. The results of 
this monitoring shall be submitted to the Department according to 
the plan outlined in Part 5. These reports shall include grain
size distribution curves for each sample and a table that lists 
the organic content of each sample. 

5. The results of Parts 2 through 4 of this monitoring program
shall be submitted to the Department according to the following
schedule: 

Report 1: All pre-construction samples shall be submitted 
within 90 days of the commencement of construction. 

Report 2: The results of the post-construction monitoring
required to be done up to and including one year after 
construction shall be submitted within 15 months of the ending of 
construction. 

Report 3: The results of all post-construction monitoring
done during the second year after construction shall be provided 
no later than 28 months after construction begins. 

Report 4: The results of all post-construction monitoring
done for the project shall be provided no later than 52 months 
after construction begins." 

SEA TURTLE MONITORING 

F5. As part of the beach nourishment program, the County has undertaken a 
sea turtle monitoring program. The monitoring program includes daily 
observations of the beach to record all crawls and nests. An annual report is 
prepared summarizing the findings and assessing the impacts of the nourishment 
project on nesting. 

F6. Monitoring of nesting activities will be conducted for a minimum of three 
years following the placement of sand material on the beach in order to 
provide detailed information to the Florida Marine Research Institute to allow 
evaluation of the impacts of the project on nesting sea turtles and nesting 
success. 
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F7. Permit conditions included in the State of Florida Department of 
Environmental Protection, Division of Beaches and Shores Permit state" no 
construction, operation, transportation or storage of equipment or materials 
is authorized seaward of the dune crest, existing seawalls or bulkheads, 
during the main portion of the marine turtle nesting season (May 15 through
October 15)." If work is performed during the early part of nesting season 
(March 1 through May 15), daily surveys of nesting will be conducted beginning
March 1. If work is performed during the latter part of nesting season 
(October 15 through November 30, daily surveys will be conducted 70 days prior 
to initiation of construction and continue through October 15. During the 
early and latter portions of the nesting season any nests laid in areas where 
construction has not been completed shall be relocated. 

SEAGRASS MONITORING 

FB. The seagrass beds located inside Jupiter Inlet will be monitored 
indirectly by the use of the water quality monitoring program previously
described. The water quality monitoring stations inside the inlet will be 
monitored to insure State water quality standards are maintained at the 
seagrass beds. 
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APPENDIX G 

REAL ESTATE SUPPLEMENT 
PALM BEACH COUNTY 

JUPITER/CARLIN SEGMENT 

STATEMENT OF PURPOSE 

1. This Real Estate Supplement has been developed for planning purposes only 
and both the final real property acquisition lines and the estimate of value 
are subject to change even after approval of the General Design Memorandum. 

PROJECT AUTHORIZATION 

2. The Palm Beach County, Florida Shore Protection Project from the Martin 
County line to Lake Worth Inlet and from South Lake Worth Inlet to the Boca 
Raton Inlet was authorized by Section 101 of the River and Harbor Act of 
October 23, 1962, (PL 87-874), and is described in House Document 164/87/1. 

PROJECT LOCATION AND DESCRIPTION 

3. The Jupiter/Carlin shore protection project provides for the placement of 
513,000 cubic yards of advanced fill along 1.1 miles of beach immediately 
south of Jupiter Inlet. The sand will be placed in a berm that has a variable 
width and an elevation of +9 feet (NGVD); The project begins at Florida 
Department of Natural Resources (FDNR) monument Rl3 and ends at monument Rl9. 
The landward limit of the project intersects the existing dune system. Three 
groins between Rl8 and Rl9 will be removed as well as concrete debris adjacent 
to Rl3. 

GOVERNMENT OWNED LAND IN PROJECT AREA 

4. There are two public beaches bounding the Atlantic Ocean within the 
project area. Jupiter Beach Park bounds the project on the north, and Carlin 
Park is at the southern limits of the project. No Federally owned land exists 
within the project limits. 

5. The borrow area will be within the Atlantic Ocean submerged bottoms owned 
by the State of Florida. The State of Florida also owns the beach area 
seaward of the erosion control line. 

APPRAISAL INFORMATION 

6. The project borders the Atlantic Ocean and will provide shore protection 
for the properties landward of the project. Under the Federal Appraisal 
Standards which allow the offset of benefits towards the purchase price of the 
temporary upland easements for the placement of material, the value of these 
temporary easements for crediting towards the project sponsor's share of 
project costs is zero. 
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RELOCATION ASSISTANCE (PUBLIC LAW 91-646, AS AMENDED, BY PUBLIC LAW (100-17) 

7. There are no persons nor businesses to be relocated as a result of this 
project. 

ADMINISTRATIVE COST ESTIMATES OF EASEMENT ACQUISITION 

8. The project sponsor is anticipating an administrative cost of $4,000 to 
obtain the temporary upland easements. 

9. The acquisition cost of the temporary construction easements will depend 
on the perceived impact the project has on the privately owned parcels. The 
acquisition cost is the responsibility of the project sponsor and will not be 
cost-shared. 

10. The project sponsor will also incur administrative costs in obtaining the 
necessary borrow easements from the State of Florida. The costs are estimated 
to be $14,700. The project sponsor will receive credit for its administrative 
costs incurred in providing the needed lands, easements, and right-of-way. 

11. Federal review of the acquisition process is estimated to be $3,000. 

RELOCATIONS 

12. There are no facilities or utilities to be relocated because of the 
project. 

NON-FEDERAL OPERATION/MAINTENANCE RESPONSIBILITIES 

13. The project sponsor will operate and maintain the project for project 
life at 100 percent non-Federal cost. 

NON-FEDERAL AUTHORITY TO PARTICIPATE IN THE PROJECT 

14. Palm Beach County is a municipality under Florida Law which enjoys home 
rule as provided for in Chapter 166. Section 166.021 provides that 
municipalities have governmental, corporate and proprietary powers for 
municipal purposes. Municipal purposes is defined in this section as any
activity or power which may be exercised by the State or its political 
subdivisions. Pursuant to Section 166.401, Palm Beach County enjoys eminent 
domain power for the exercise of municipal purposes under Section 166.411. 

HAZARDOUS AND TOXIC WASTES 

15. No hazardous or toxic waste sites have been identified for these 
projects. 

RECREATION LANDS 

16. There are no recreational features to be constructed. 
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STRUCTURES AND FACILITIES 

17. There are no known structures or facilities that come within the purview 
of Section 111 of the Act of Congress approved 3 July 1958 (Public Law 85-
500). 

OUTSTANDING RIGHTS 

18. There are no outstanding rights seaward of the erosion control line. 
Private lands are landward of the erosion control line but easements will be 
obtained to allow placement thereon at 100 percent non-Federal expense. 

MINERAL RIGHTS 

19. No outstanding minerals rights exist. 

TIMBER/VEGETATIVE COVER 

20. There are no timber or vegetative cover that will be impacted due to the 
project. 

TOWNS AND CEMETERIES 

21. No towns or cemeteries are to be relocated by the project. 

ESTIMATED COST OF LANDS, EASEMENTS, RIGHTS-OF-WAY AND RELOCATIONS (LERR) FOR 
THE PROJECT 

22. The estimated cost of lands, easements, rights-of-way and relocations is 
summarized as follows: 

Administrative Costs: 
Non-Federal $18,700 
Federal $ 3,000 

Project Related Administration: 
Federal Review of PCA $1,000 

These costs are further summarized in the Real Estate Chart of Accounts. 
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REAL ESTATE CHART OF ACCOUNTS 

018 ACQUISITIONS 
01820 BY PROJECT SPONSOR (PS) $18,700*
01840 REVIEW OF PROJECT SPONSOR $ 3,000 

OlMOO PROJECT RELATED ADMINISTRATION 
REAL ESTATE PCA REVIEW $ 1,000 

TOTAL REAL ESTATE COSTS EXCLUDING CONTINGENCIES) $22,700 
REAL ESTATE CONTINGENCIES (25%)** $ 5,700 

TOTAL REAL ESTATE COSTS $28,400 

* Administrative costs for acquisition were provided by the project sponsor.
** A contingency of 25% is estimated to cover uncertainties associated with 
such elements as valuation, variance, negotiation latitude, condemnation 
awards and interest, and refinement of boundary lines during ownership
verification. 

23. Project sponsor expects a donation of all lands. Under state eminent 
domain laws the project sponsor will not be able to offset project benefits 
against purchase cost. A zero value would be credited under Federal Appraisal
Standards towards project sponsor's land purchase costs due to offsetting
benefits. The temporary easements are not creditable since these lands are 
not being made open to the public. 

REAL ESTATE ACQUISITION SCHEDULE 

24. The project sponsor is securing title evidence on the upland areas, and 
is contacting landowners. The project sponsor expects full participation of 
all landowners. 

25. The project sponsor anticipates receipt through donations of all needed 
easements. There are 7 upland easements to be obtained (Plates 1-A through
1-C). The project sponsor anticipates acquiring all easements by January 1, 
1994. Although not foreseen as necessary, the project sponsor is willing and 
able to acquire easements by condemnation. A condemnation can be completed
within 60 days. 

26. Palm Beach County's Property and Real Estate Management office in 
conjunction with the County's Attorney's Office will accomplish the 
acquisition of the easements. The County Attorney has secured needed lands 
for other projects through condemnation and is experienced. 

27. The erosion control line has been established and is approved at the time 
of the issuance of the state water quality certificate. Approval of the state 
is required for project construction since the project work is seaward of the 
state construction control line. The project sponsor has secured the borrow 
area easement from the state. Final approval of these items occurs with the 
issuance of the state water quality certificate. The water quality 
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certificate was issued December 3, 1990. A copy of the certificate is 
included in Attachment B to the supplemental environmental impact statement. 

ESTATES TO BE ACQUIRED 

28. The project sponsor will provide temporary easements (approximately 7)
landward of the erosion control line for the removal of the groins and debris 
and to support the placement of material on private shores at 100 percent non
Federal cost. These easements will not receive Federal cost sharing since the 
lands are not open to the public. An easement for these lands will not be 
required for future operation and maintenance of the project, but may be 
required for subsequent renourishment. Temporary construction easements will 
be obtained as necessary for future renourishments. 

29. A borrow area easement for the initial construction has been secured from 
the Department of Natural Resources of the State of Florida (Figure G-1). The 
state will not provide the borrow easement for the life of the project but 
issued the easement until October 27, 1998. This easement will require
renewal if it expires prior to renourishment. The required estates are shown 
below: 

CONSENT TO USE 

30. There is no estate which the project sponsor acquires from the State to 
place material seaward of the erosion control line, however, the State issues 
a permit type document known as a "consent to use". This consent is issued 
when the initial Water Quality Certificate is approved by the Florida 
Department of Environmental Regulation and the erosion control line is 
approved by the Governor and Cabinet. 

31. The consent to use basically grants the rights to place sand on state 
owned submerged land in accordance with the beach nourishment plans submitted 
with the application for an erosion control line. This document must be 
renewed with the renewal of the Water Quality Certificate. 

32. The State of Florida issues an additional consent to use document which 
approves of the construction seaward of the coastal construction control line. 
This document was issued January 19, 1993. 

33. The administrative cost to the project sponsor for the initial 
procurement of the borrow area and consent to use is $14,700. 

TEMPORARY BEACH NOURISHMENT AND WORK AREA EASEMENT 

34. A temporary easement and right-of-way for the Jupiter/Carlin Shore 
Protection Project for Palm Beach County, Florida, in, on, over and across 
(the land described in Schedule A) for a period not to exceed three years 
beginning-.----:--..-----..-' for use by Palm Beach County, its representatives, 
agents, and contractors for beach nourishment/disposal and a work area 
including the right to move, store and remove equipment and supplies, and 
erect and remove temporary structures on the land and to perform any other 
work necessary and incident to the construction of the Jupiter/Carlin Shore 
Protection Project, Palm Beach County, Florida, together with the right to 
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trim, cut, fell and remove therefrom all trees, underbrush, obstructions, and 
any other vegetation, structures, or obstacles within the limits of the right
of-way; reserving, however, to the landowners, their heirs and assigns, all 
such rights and privileges as may be used without interfering with or 
abridging the rights and easement hereby acquired; subject, however, to 
existing easements for public roads and highways, public utilities, railroads 
and pipelines. 

BORROW AREA EASEMENT 

35. An assignable easement and right-of-way in, on, over and across (the land 
described in Schedule A) for a period not to exceed three years, beginning 

, to clear, borrow, excavate and remove soil, dirt and other 
-m-at~e-r~i-a~,-s-f-r_o_m-(the land described in Schedule A); subject, however, to 
existing easements for public roads and highways, public utilities, railroads 
and pipelines; reserving, however, to the landowners, their heirs and assigns, 
all such rights and privileges in said land as may be used without interfering
with or abridging the rights and easement hereby acquired. 

G-7 


	General Design Memorandum
	Pertinent Data
	Syllabus
	General
	Project Description
	Scope
	Project Location
	Project Cooperation
	Previous Authorized Project Related Activities
	Project Sponsorship
	Project Design and Economic Efficiency
	Problem Identification
	Beach Recession During Storms
	Economic Efficiency
	Aesthetic Considerations
	Economic Evaluation
	Departures from the Authorized Plan
	Recommendations
	Disclaimer
	References
	Plates

	Final Supplemental Environmental Impact Statement
	1.00 Summary
	2.00 Need for and Objectives of Action
	3.00 Alternatives
	4.00 Affected Environment
	5.00 Environmental Consequences
	6.00 List of Preparers
	7.00 Public Involvement
	8.00 References Cited
	9.00 Index

	Appendix A: Section 404 Evaluation Report
	Appendix B: Coastal Zone Consistency
	Appendix C: Pertinent Correspondence
	Attachment A: USFWS Coordination Act Report
	Attachment B: State Water Quality Certification
	Attachment C: U.S. Fish and Wildlife ServiceBiological Opinion (April 2, 1991)
	Appendix A: Problem Identification
	Appendix B: Geotechnical Investigations
	Sub-Appendix B-1: Vibracore LogsJet Probe Logs
	Sub-Appendix B-2: Grain Size Distribution Curves
	Appendix C: Engineering
	Appendix D
	Sub-Appendix D-1: Real Estate Appraisal
	Appendix E: Peritnent Correspondence
	Appendix F: Project Monitoring
	Appendix G: Real Estate Supplement

