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State of Florida

DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

TO: ~Power Plant Siting Review Committee
FROM: Buck OvenONLy(g2
DATE: November 6, 1989

SUBJECT: FPIL, Ft. Lauderdale - Power Plant Siting Appllcatlon PA
89-26, Module No. 8182

Attached please find a copy of the above referenced application -
for the Ft. Lauderdale repowering application as submitted by FPL .
on November 29. Please review the application for completeness by
_December 12, 1989, and sumit any requests for additional data to
‘me.” For those of you in Tallahassee, please attend a brief
meeting with me on this project on December 12th at.  9:00 a.m. in
‘ room 338 D. FPL is planning to visit the Department on December

_ l4th at 10:30 p.m. in 330D to discuss this project with us.-
! . " Please submit any requests for curing insufficient 1nformat10n for
this project to me by January 31, 1990. :

Attachment



P. 0. Box 076768, West Palm Beach, FL 33407-0768
6001 Village Blvd.

November 27, 1989

Hamilton S. Oven, Jr., P.E., Administrator
Bureau of Air Resources Management
Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re:  Lauderdale Repowering Project
Application for Site Certification

Dear Mr. Oven:

Florida Power & Light Company (FPL) herewith submits to the Department forty-five (45) copies
of its Application for Site Certification (SCA) for the Lauderdale Repowering Project, pursuant to
the Florida Electrical Power Plant Siting Act and Florida Administrative Code Rule 17-
17.051(1)(d). Also enclosed is FPL Check No. 80746, made payable to the Department in the
amount of $30,000.00 and provided as the application fee pursuant to Florida Administrative Code
Rule 17-17.051(2).

The SCA addresses the environmental and socioeconomic aspects of the Lauderdale Repowering
Project by presenting information in accordance with the Department’s "Instruction Guide for
Certification Application”, DER Form 17-1.211(1). The scope, quantity and specificity of
information supplied in the SCA conforms to the binding written agreement entered into between
FPL and the Department on May 25, 1989, following review of FPL’s proposed Plan of Study by
state, regional and local agencies. Consistent with the Plan of Study, the primary focus of the
SCA is upon changes to the Lauderdale Plant site and concomitant changes in environmental
impacts resulting from the Repowering Project.

FPL looks forward to working with the Department and other interested agencies in the
certification process.

“Sincerely,

Charles D. Henderson
Manager
Environmental Technical Services

CDH:ku

Enclosure

an FPt Group company




P.O. Box 078768, West Palm Beach, FL 334070768

0; 6001 Village Bivd.

FPL

March 20, 1990

Hamilton S. Oven, Jr., P.E., Administrator
Bureau of Air Resources Management
Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: Lauderdale Repowering Project Site Certification Application (SCA);
"Errata 1 for Volumes 1 and 2

Dear Mr. Oven:

Attached is the Errata for the above referenced SCA which was submitted to you
November 29, 1989. The errata pages have corrected inadvertent errors and
typographical mistakes contained in the original submittal. The errata
package includes instruction sheets which detail all corrections as well as
replacement pages. To update your copy of the SCA, substitute the replacement
pages from the errata package and destroy the original pages.

FPL is distributing the errata package to all recipients of the SCA. For
tracking purposes, it is recommended that you file this letter at the

beginning of Volume 1 (following the original transmittal letter dated
November 27, 1989).

Sincerely,

Sheppdrd N. Moore
Senior Coordinator

Environmental Affairs

SNM:ds
Enclosure

cc: All recipients of SCA (enclosure)

an FPL Group comparty
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APPLICANT INFORMATION

Applicant's Official Name: Florida Power & Light Company

Address: P.0. Box 078768 West Palm Beach, FL 33407-0768

Address of Official Headquarters: 9250 West Flagler Street, Miami, FL
33102

Business Entity (corporation, partnership, co-operative): Corporation

Name of Project: Lauderdale Repowering Project

Name and Title of Chief Executive Officer: R.E. Tallon, President,

Chief Operating Officer

Name, Address, and Phone Number of Official Representative responsible
for obtaining certification: Charles D. Henderson, P.E., P.O. Box 078768,

West Palm Beach, Florida 33407-0768 (407) 640-2060
Mr. Sheppard N. Moore (Alternate) (407) 640-2055

Site Location (county): Broward County

Site Address: SW 42nd Street: 2 miles west of Ravenswood Road,
Fort Lauderdale, Florida 33314

Nearest Incorporated City: Hollywood

Latitude and Longitude: 26°4'5"N. 80$11'54"W.

UTM's Northerly _2,883,300
Easterly 580,200

Section, Township, Range: Sections 19, 20, and 30 of Township 50 S and
Range 42 E _Section 25 Township 50 S Range 41 E

Location of any directly associated transmission facilities (counties):

No off-site transmissjon facilities required

Name Plate Generating Capacity: 960 MW (Gross winter)

Capacity of Proposed Additions and Ultimate Site Capacity (where
applicable): Not applicable '




LIST OF ORGANIZATIONS THAT
PARTICIPATED IN THE PREPARATION OF THE SCA

Florida Power and Light Company
Juno Beach, West Palm Beach, Fort Lauderdale, and Miami,

e Overall SCA Management and Direction

KBN Engineering and Applied Sciences, Inc.
Gainesville and Tampa, Florida

e Overall Environmental Contractor

Applied Technology and Management, Inc.
Gainesville, Florida

e Surface Water Resources Subcontractor

Hunter Environmental Services, Inc.
Gainesville and Tampa, Florida
e Subcontractor for Portions of Surface Water Resources,

Monitoring, Geohydrology, and Socioeconomics

Ebasco Services Incorporated
Atlanta, Georgia

¢ Engineering Contractor

Hopping Boyd Green & Sams

Tallahassee, Florida

82813B10
11/27/89

Florida

Ambient Air

¢ Environmental Attorneys for Florida Power and Light Company

Keith and Schnars, P.A. !

Fort Lauderdale, Florida

¢ Subcontractor Reviewer for Socioeconomic Elements of SCA

Huebner and Murray
Fort Lauderdale, Florida

e Attorneys Coordinating with Local Governments



SITE CERTIFICATION APPLICATION

FOR

LAUDERDALE REPOWERING PROJECT

Nowtd HM/ L /20/97

Harold A. Fredlanl
Florida No. 36394

Ebasco Services Incorporated
145 Technology Park
Norcross, GA 30092

Kennard F. KoskyAA
Florida No. 14996

KBN Engineering and!Ag
Sciences, Inc.
1034 Northwest 57th Street
Gainsville, FL 32605
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1.0 NEED FOR POWER AND THE PROPOSED FACILITIES
| 1.1 INTRODUCTION
Florida Power & Light Company (FPL) proposes to repower two electrical
generating units at its Lauderdale Plant site lécated in Broward County,
Florida. Repoweriﬁg will consist of replacing two existing steam
generators with'advanced combustion turbines (CTs) and heat recovery éteam
generators (HRSGs).. By repowering these units, FPL will increase the
electrical genérating capacity of its Lauderdale Plant site by up to 680 MW
using economical, fuel-efficient generating units while minimizing

environmental impacts to the site and the surrounding area.

FPL is seeking approval for this repowering project under the Florida
Electrical Power Plant Siting Act (PPSA), Chapter 403, Part II, Florida
-Statutes (F.S.). The PPSA provides a centralized review process for new
electrical generating facilities in Florida, invoiving a balancing of "the
increasing démand for electrical powet plants with the broad interests.of
the public," including human health, the environment, state waters, and
wildlife. Under the PPSA, the Florida Public Service Commission (FPSC) is
the sole forum for the determination of need for a proposed facility. The
Florida Department of Environmental Reguiation (FDER) acts as the
coordinator for the remainder of the certification process, with input from
various state, fegional, and local agencies and ultimate disposition by the

governor and cabinet sitting as the Siting Board.

FPL submitted a Petition to Determine Need for Electrical Power Plant--
Lauderdale Repowering Project to FPSC on July 25, 1989. A copy of that
petition is provided in Appendix 10.6 of this application. The petition,
along with supporting documentation, addrésses the manner in which the
Lauderdale Repowering Project and other new generating facilities proposed
by FPL will meet the need for electric system reliability, integrity, and
adequacy at a reasonable cost and be the most cost-effective alternatives
available. These documents supporting the need petition were prepared
prior to completion of detailed engineering of the Lauderdale Repowering

-Project, and certain information contained therein (e.g., unit capacity,
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unit heat rates, total inservice costs, capital costs) differs somewhat
from the information, based upon more detailed engineering, presented in
Chapters 2.0 through 7.0 of this application. The FPSC has scheduled a
hearing in the Repowering Project need proceeding for March 21 through 23,

1990.

This Site Certification Application (SCA) is being filed with FDER.pursuant
to Chapter 17-17, Floridé Administrative Code (F.A.C.). It addresses the
environmental and socioeconomic aspects of the Lauderdale Repowering
Project by presenting information on the existing natural and human
environment, on the generating facilities proposed to be constructed and
operated, and on the impacts of those facilities on those environments.

The SCA fulfills the provisions of a binding written agreement between FPL
and FDER, executed on May 25, 1989, which established the scope, quantity,
and specificity of information to be supplied by FPL in this application.
That agreement was entered into pursuant to Section 403.5063, F.S. and
Chapter 17-17.041, F.A.C., following review of FPL's proposed Plan of Study
for this SCA by state, regional, and local agencies. In accordance with
the Plan of Study, the primary focus of the SCA is upon changes to the
Lauderdale Plant site and concomitant increases in environmental impacts

resulting from the Lauderdale Repowering Project.
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1.2 THE APPLICANT -

FPL, the largest electric utility in Florida and the fourth largest
investor-owned utility in the nation, has seen significant growth in the
number of customers and demand for electricity in the past ten years.

FPL's service territory encompasses 35 Florida counties (27,650 square
miles) that include 12 generating plants and more than 51,500 miles of
transmission and distribution lines. In the coming decade, FPL expects to
see the demand for electricity grow steadily, with the number of customers
served increasing from the present 2.9 million to 4.1 million by the end of
1998. More than 70 percent of FPL's electrical demand is located in

southeast Florida.
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1.3 OVERVIEW OF THE LAUDERDALE REPOWERING PROJECT

The Lauderdale Plant has supplied reliable electrical energy to FPL's
residential, commercial, and industrial customers in South Florida since
the mid-1920s. This facility, which is located about 1 mile west of
Interétate 95 and one-half mile north of Griffin Road in the unincorporated
area of Broward County, has grown over the years through the addition of
new units to meet the increasing electrical demand in the area. As part of
FPL's energy management plans to meet the continued demand for electrical
energy in southeast Florida counties, an innovative approach called

repowering will be undertaken at the Lauderdale site.

The Lauderdale Plant site occupies 392 acres and currently consists of
two steam electric units (Units 4 and 5) and 24 gas turbines. Both the
steam electric units and the gas turbines use natural gas and oil as fuels.
About 185 acres of the plant site comprise a cooling canal/pond system
serving the existing steam electric units. Currently, the site has a total

net winter generating capability of 1,248 megawatt (MW).

Repowering of Units 4 and 5 consists of replacing the existing steam

- generators, which produce steam for electrical generation, with CTs and
HRSGs. The CTs, similar to but larger and more efficient than traditional
jet engines, will produce electrical energy by direct connection to an
electric generator. Natural gas and light oil will be used as fuels for
the CTs. The exhaust from the CTs, which would otherwise be wasted energy
released to the atmosphere, will instead be routed through the HRSGs to
produce steam for the existing electric generators, thereby replacing the
need for the existing boilers in Units 4 and 5. The repowered units will
be the most efficient in the FPL system, producing an additional 570 MW
(net summer) to 680 MW (net winter), sufficient to supply the electrical

needs of about 380,000 residential customers. )

The Lauderdale site was selected for repowering because it is centrally

located in relation to the increasing electrical demand occurring in south

Florida and to FPL's transmission system. In addition, the size of the
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existing steam units is compatible with commercially available CT. and HRSG
equipment and the Lauderdale Plant site has sufficient land area and

infrastructure to accommodate the repowered configuration.

By repowering an existing plant site, environmental impacts will be
significantly minimized. No new off-site transmission lines or rights-of-
way are required to serve the repowered units. No new off-site fuel supply
lines or rights-of-way will be required. The current use of heavy oil in
Units 4 and 5 will be discontinued once the repowered units are in
operation and replaced by natural gas and lighter fuel oil. The existing
cooling canal/pond system will continue to be used to cool thermal
discharges from the plant. Consumptive use of, and discharge to
groundwater will be reduced for plant operation. Only a small portion of
the site that is currently undeveloped will be permanently used to
accommodate the repowered units. No new rogds are required to serve the
new facilities. Few additional employees will be required to operate the

repowered plant.
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1.4 NEED FOR THE PROJECT

FPL has identified a need to construct approximately 2,000 MW of new
generating capacity on its system between 1993 and 1997. This capacity is
needed to maintain adequate system reliability in the face of iIncreasing
demand for electrical energy coupled with declining power purchases from

the Southern Companies.

The series of unit additions identified by FPL to meet new demand reflects
the need for new generating capacity that remains after implementation of
all reasonably available, cost effective alternatives to new construction.
These alternatives, which total over 3,000 MW, include:

Incremental conservation,

1

2. Load management and interruptible load,

3 Firm purchases from qualifying facilities, and
4

Power purchases from the Southern Companies.

FPL's determination of these new capacity needs results from its ongoing
power supply planning process. FPL experienced an average compound annual
growth in- summer peak demand of approximately 4.0 percent for the period
1978 through 1988. That demand is projected to continue to grow at a rate
of approximétely 2.4 percent per year over the next two decades. At the
same time, power purchases from the Southern Companies will decline to an
annual average of 900 MW in the mid-1990s, down from the current level of

2,000 Mw.

FPL's reliability analysis shows that in order to meet its dual reliability
target of less than 0.1 day/year assisted loss-of-load probability (LOLP)
and generation reserves of 15 percent or greater based on summer peak
demand, FPL would require, in the absence of other measures, additional
capacity resources beginning in 1992, totaling over 5,000 MW by the year
1997.

In assessing the need for the Lauderdale Repowering Project and other new

capacity requirements, FPL analyzed its generating needs by first assuming
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that all of the incremental demand for electricity would have to be met by
new generating units to be constructed by FPL. This analysis resulted in a
Reference Plan in which FPL's total capacity need was to be met by the
addition of over 4,400 MW of additional generation between 1992 and 1996,
in addition to 505 MW of contracted firm qualified facilities (QFs).

FPL then conducted an economic and strategic analysis of demand-side and
power purchase alternatives to determine how much of this new construction
could be avoided by incremental conservation, load management,
interruptible load, potential qualifying facilities, and the recently
concluded power purchase agreement with the Southern Companies. This
analysis showed that these alternatives to FPL's construction of new
generating facilities would defer the first capacity addition from 1992 to
1993 and would reduce the total amount of new capacity needed through 1997
from over 4,400 MW to approximately 2,000 MW.

This analysis resulted in the development of the Base Plan, consisting of

the Lauderdale Repowering Project and the separate Martin expansion
project. The economics of the Base Plan were then compared to the
economics of other combinations of unit additions to verify that it was the
optimum plan for filling the capacity requirements to be met by new
construction. The various combinations of unit additions were tested under
a number of scenarios and sensitivities designed to determine their
flexibility under changing conditions, including changes in fuel price and

availability, peak demand forecasts, and economy energy availability.

The Base Plan, which includes the Lauderdale Repowering Project, was found
to be the optimum power supply expansion plan. The unit additions in this
plan provide a flexible, cost-effective approach to meeting the future
needs of FPL's customers. In combination with the other demand and supply-
side alternatives discussed previously, this plan represents significant
savings compared to a plan based on new construction alone to meet the

projected increased demand for electricity.
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1.5 BENEFITS OF THE REPOWERING PROJECT

The principal benefits of the Lauderdale Repowering Project will be those
inherent in the increased capacity and efficiency in the production of
electrical energy which the project ﬁrovides to FPL's customers. In
addition to improviﬁg the efficiency of existing generating capacity by
over 20 percent, the repowered units will retain dual fuel capability,

providing fuel supply flexibility into the future.

Along with supplying electricity in an efficient, flexible manner, the
Lauderdale Repowering Project will contribute to both the public and
private sector economies. The project will generate new direct and
indirect jobs during both construction and operation of the units. The
local economy will benefit by local purchases of services, supplies, and
materials by FPL and its employees. The public sector will benefit by the
Project's addition to the local tax base which will generate additional
funds to local governments. These additional public sector revenues will
exceed the additional public sector costs, thereby making the Lauderdale

Repowering Project a net revenue source for local and state governments.
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2.0 SITE AND VICINITY CHARACTERIZATION
2.1 SITE AND ASSOCIATED FACILITIES DELINEATION

2.1.1 Site location

The site for the Lauderdale Repowering Project is the existing Lauderdale
Plant site; which is currently located in unincorporated eastern Broward
County (Figures 2.1-1 and 2.1-2). A portion of the site is in the process
of being annexed into the City of Hollywood (see Section 2.2.1.1). The
plant site lies about 1 mile east of the Florida Turnpike and 1 mile west
of Interstate 95 (I-95). The ‘Fort Lauderdale-Hollywood International
Airport is immediately east of I-95.° State Road 84 and I-595, which is
under construction, are north of the plant site. Griffin Road is about

one-half of a mile south of the site.

2.1.2 Existing Site Uses
Electric'generating units have been operating at this site since the 1920s.

The two original generating units and a third unit placed in service in
1941 have been retired. Currently, the FPL Lauderdale Plant consists of
two fossil-fuel-fired-steam units and 24 gas turbine (GT) units.with a
total plant net summer capability of 1,126 MW and a total plant net winter
capability of 1,248 MW. The fossil-fuel-fired steam units, Units 4 and 5,
have a combined net summer generating capability of 274 MW and a net winter
capability of 276 MW. These units are designed to burn natural gas and/or
oil. Units 4 and 5 have been operational since 1957 and 1958,

respectively.

The Lauderdale Plant site occupies 392.acres south of the South New River
Canal and north of the Dania Cut-Off Canal (Figures 2.1-3 and 2.1-4).
Approximately one-half of this site is occupied by a cooling canal/pond
system which discharges to the South Fork New River near the northeast
corner of the site. The existing intakes for the fossil-fuel-fired steam
electric generating units are located on the Dania Cut-Off Canal.
Transmission linkage is via 69, 138, and 230 kilovolt (kV) connections.
Plant access is through Griffin Road and SW 42nd Avenue. Construction

access is by Edgewater Road (i.e., SW 42nd Street).
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The site is currently served by an existing natural gas pipeline and a
light-oil pipeliﬁe from Port Everglades. When required, No. 6 oil is

delivered by tank truck.

In addition to the area occupied by the cooling canal/pond system, existing

facilities occupy about 25 acres as follows:

Facility Acres
Units 4 and 5, associated facilities 5.5
and offices
South GT area and shops 3.1
North GT area 4.5
69, 138, & 230 kV substation yards 3.2
Tank area 3.6
Parking 1.8
Solid Settling Basins (SSBs)/Evaporation 2.5
Ponds (EPs)
Employee Recreation Pavilion/Field 0.7

The remaining portions of the property are open fields or undeveloped; the

undeveloped areas are located in the eastern portions of the property and
north of the northern GT area. .

Operation of the Lauderdale Plant currently is authorized under various

environmental permits issued by federal, state, regional, and local

regulatory agencies. These permits are identified in Table 2.1-1.

In addition to these permits, the FPL has right-of-way permits granted by
the South Florida Water Management District (SFWMD). These permits are
listed in Table 2.1-2.

2.1.3 Adjacent Properties

Adjacent properties in the general area are a mixture of residential,
commercial, and industrial uses (see Figure 2.1-2). Property located west
and northwest of the site is owned by the City of Fort Lauderdale and
Broward’ County. The City of Fort Lauderdale operates a compost facility,

and the South Broward County Resource Recovery Project (SBCRRP) and its

2.1-6
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Table 2.1-1. Existing Environmental Permits for the Lauderdale Plant
Permit Issuing Type of Effective Expiration
Facility Number Agency Permit Date Date
Plant FLOO01503 EPA NPDES 05/01/87 04/30/92
Unit 4 A0-06-146594 FDER Air Operating 05/31/88 05/15/93
Unit 5 A0-06-143213 FDER Air Operating 05/09/88 02/15/93
Units GT 1-12 AO0-06-148760 FDER Air Operating 08/05/89 06/30/93
Units GT 13-24 A0-06-148761 FDER Air Operating 08/05/89 06/30/93
Plant 10-06-158722 FDER Industrial 01/30/89 01/30/94
Wastewater
Plant 06-00503-W SFWMD Consumptive 09/07/83 12/15/93
use--off-site
wells
Unit 4 AO0-42503R-1 BCEQCB  Air operating 12/04/87 12/31/89
Unit 5 AO-42503R-2 BCEQCB  Air operating 12/04/87 12/31/89
Units GT 1-12 AO-42503R-3 BCEQCB  Air operating 12/04/87 12/31/89
thru 15
Units GT 13-24 AO-42503R-16 BCEQCB  Air operating 12/04/87 12/31/89
thru 28
Plant IWH-102-89 BCEQCB  Industrial 02/25/89 03/10/90
wastewater,
hazardous
materials
Plant 0534 FDNR Terminal 01,/02/88 12/31/89
facility
Note: BCEQCB = Broward County Environmental Quality Control Board
EPA = U.S. Environmental Protection Agency
FDNR = Florida Department of Natural Resources
NPDES = National Pollutant Discharge Elimination System

2.

1-7



8281382
11/20/89

Table 2.1-2 Existing Right-of-Way Permits Granted by the SFWMD
Affected

Permit Issue District

Number Date Works Purpose

1927-5 07/12/27 Dania Cut-0ff Canal Bridge

1939-4 08/15/39 Dania Cut-Off Canal Tide gate

1941-22 01/31/41 South Fork New River Supplementary intake canal,
bridge and trash screen

482 12/20/55 Dania Cut-Off Canal Construction of docks and
portion of road

502 02/15/56 Dania Cut-Off Canal Tide gate-move 1,600 ft
from previous structures

532 06/08/56 Dania Cut-Off Canal Intake canal

6564 07/22/76 Dania Cut-Off Canal Seawall around tide gates

6720 07,18/77 South Fork New River Replace bridge with culvert

7055 07/12/79 Dania Cut-0ff Canal Aerial messenger and

control cable

Source: SFWMD, 1989.

2.1-8
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associated landfill are being constructed. The proposed Pond Apple Slough
Park (formerly referred to as the Ann Kolb Park) will be developed north of

the Lauderdale Plant site.

A multi-use development, Port 95 Commerce Park, has been approved by the
Broward County Commission Ordinance No. 88-82. This development is located
directly east of the site and is currently being developed. Low-density

residential and open land lie immediately south of the site.

2.1.4 Proposed Site Uses

The Lauderdale Repowering Project consists of replacing the existing Units
4 and 5 steam generators with CTs and HRSGs. The CTs exhaust through the
HRSGs, producing steam in the HRSG to replace the steam-generating function
of the existing units. The existing steam turbines, electric generators,
and associated condenser cooling system will remain in service as part of
the repowered units. The CTs and associated HRSGs will be located directly
east of the existing Units 4 and 5. The existing condenser cooling water
system, which draws brackish cooling water from the Dania Cut-Off Canal
through intake structures, will be used. The water is cooled in a manmade
canal/pond system and discharged to the South Fork New River. New stacks
will be constructed for the repowered units, and the existing stacks and
steam generators will be removed after the commercial operation of the
repowered units begins. The areas of the site which will be permanently

affected by the repowered facilities encompass about 15.6 acres and

include:
Facility Acres
Power Block 9.3

Water Treatment
Wastewater Treatment
Equalization Basin
Runoff Pond

O w K
~NouwuH

Of the 15.6 acres affected by the repowered facilities, only about
2.8 acres currently are not affected by the existing plant. Figure 2.1-5

shows the areas affected by these facilities.

2.1-9
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The facilities that will be used exclusively for construction include about

12.6 acres:

Facility : Acres

West Construction Laydown

Construction Facilities

Central Construction Laydown and Parking
East Construction Laydown

East Construction Parking

wPrOoOwo
~No PN~

*Actual acreage will be 3.4 acres but 3 acres ultimately will be used
for the wastewater treatment area and equalization basin.

Of this total acreage, only the area designated as the central construction

laydown and parking area is not currently affected by existing development.

The repowered units will burn natural gas or No. 2 fuel oil. The use of
No. 6 fuel o0il will be discontinued.
No new offsite transmission corridors or substations will be required for
. the repowering project; however, in order to integrate the Lauderdale
Repowering Project into the FPL transmission grid, the following on-site
transmission improvements will be made:
1. Construct substation facilities (CT switchyards) to accept the
output of the repowering CTs, and '

2. Construct two transmission line connections from the CT

switchyards to the 138 kV and 230 kV substations.

These transmission improvements will not impact any presently unaffected

areas of the site.

2.1.5 100-Year Flood Zone

The elevation of the site ranges from 7 feet (ft) above mean sea level
(msl) in the existing plant facility areas to less than 2 ft above msl in
the undeveloped areas. The site and all adjoining properties within 1 mile

of the site are located within the 100-year flood zone (Federal Emergency

2.1-11
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Management Agency, 1987 and 1983; U.S. Department of Housing and Urban
Development, 1978).

2.1.6 Property Deliﬁeation

Figure 2.1-6 presents a survey and legal description of the site. The east
construction parking and laydown areas are on property owned by Alandco,
the developer of the Port 95 Commerce Park. This land will be leased for

the duration of the construction.

2.1-12
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2.2 SOCIOPOLITICAL ENVIRONMENT

2.2.1 Governmental Jurisdictions

2.2.1.1 Local Governments

The Lauderdale Plant site currently occupies 392'acres south of the South
New River Canal and north of the Dania Cut-Off Canal approximaﬁely 2 miles
west of the Fort Lauderdale-Hollywood International Airport. The majority
of the site, i.e., about 377 acres, is located in unincorporated Broward
County. The remaining 15 acres is being annexed into the City of
Hollywood. The municipal boundaries within 1 mile of the site are the Town
of Davie and City of Hollywood (Figurg 2.2-1). The latter boundary (i.e.,
City of Hollywood) consists of a recent elective annexation by property
owners north of Stirling Road and a proposed area north of Griffin Road.
Municipal boundaries of Davie, Dania, Fort Lauderdale, and Hollywood, along
with the Hollywood Indian Reservation, are within a 2-mile radius of the
Lauderdale Plant site. Boundaries occurring within a 3-mile radius of the
site include the City of Plantation along with the jurisdictions previously
stated. Cooper City and the City of Pembroke Pines are included within a
4-mile radius of the site, and the Cities of Sunrise and Lauderhill are
within 5 miles of the Lauderdale Plant site. Table 2.2-1 lists the

municipalities located within 1-, 2-, 3-, 4- and 5-mile radii of the site.

2.2.1.2 Public Preservation and Recreation Lands
None of the following local, regional, state, or federal areas is located
within either a 1 or 5 mile radius of the Lauderdale Plant site.

1. National parks, forests, seashores, wildlife refuges, wilderness
areas, memorials, monuments, marine sanctuaries, estuarine
sanctuaries, wild and scenic rivers;

2. Roadless area review and evaluation (RARE) areas, critical habitat
of endangered species, state parks, forests, game management
areas, areas of critical state concern, save our rivers lands,
archaeological landmarks or landmark zones, aquatic preserves,
outstanding Florida Waters and wild and scenic rivers; and

3. Military lands.

2.2-1
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Municipalities in the Vicinity of the Lauderdale Plant Site

1-Mile Radius

2-Mile Radius

3-Mile Radius

4-Mile Radius

5-Mile Radius

Davie

Hollywood

Davie
Dania
Fé:t Lauderdale

Hollywood

Davie

Dania

Fort Lauderdale
Hollywood

Plantation

Davie

Dania

Fort Lauderdale
Hollywood
Plantation
Cooper City

Pembroke Pines

Davie

Dania

Fort Lauderdale
Hollywood
Plantation
Cooper City
Pembroke Piaes
Sunrise

Lauderhill
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Under Broward County's urban wilderness inventory program, two areas in the

vicinity of the Lauderdale Plant site (North New River Bend and South Fork "

New River) are designated urban wilderness areas in the Broward County 1989
Comprehensive Plan. The North New River Bend area contains about 20 acres
of freshwater wetlands and is located north of the site (see Figure 2.2-2).
The South Fork New River area contains approximately 243 acres of wetlands,
including cypress and red maple swamps as well as the 102-acre Pond Apple
Slough Park that has been set aside as a proposed passive recreation area
along the new I-595 corridor. The area is currently owned by Florida
Department of Transportation (FDOT) and will be turned over to the county
when wetlands mitigation activity in the area is complete in 1992. A
portion of the Lauderdale Plant site located north of the northernmost GT
area is included in the South Fork New River urban wilderness area (see
Figure 2.2-2). This portion of the site will not be affected by the

Lauderdale Repowering Project.

Locally designated preservation areas and urban wilderness inventory areas
beyond 1 mile but within 5 miles of the Lauderdale Plant site include Port
Everglades, FPL discharge canal and mangrove swamp (Port Everglades Plant),
West Lake Park, Pine Island Ridge, Secret Woods and Secret Woods buffer,
and Pine Ridge Nature Trail. These areas are designated as natural

resource or urban wilderness areas.

Although no existing parks occur within 1 mile of the Lauderdale Plant
site, Broward County Parks and Recreation Division currently has five
regional and eight neighborhood parks in operation within a 5-mile radius
(see Figure 2.2-2). A new regional park (Briaﬁ Piccolo) is scheduled to
open in 1989, Expansions to the county park system beyond 1 mile but
within 5 miles of the Lauderdale Plant site include the expansions of the
West Lake Park and Tree Tops Regional Park. Both expansions are in the
land acquisition stage. The West Lake Park expansion includes most of the
land north of the current park up to the Dania Cut-Off Canal plus a 40-acre
parcel north of the canal. A 120-acre parcel just north of Tree Tops Park

on the Pine Island Ridge (the highest ridge in Broward County) is being

2.2-4
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leased by the county until state funding can become available through the
conservation and recreation lands (CARL) fund. According to the Broward
County Parks and Recreation Division, passive recreation can be expected to
occur there. Table 2.2-2 lists the county-maintained parks within a 5-mile

radius of the Lauderdale Plant site.

Besides. the public lands, no major landholdings by a conservation group or
private individual were identified within the 5-mile radius for which the

primary purpose of land ownership is environmental protection.

2.2.2 Zoning and Land Use Plans

The majority of the Lauderdale Plant site is located in unincorporated
Broward County. Development is regulated by the Zoning Ordinance of the
Code of Broward County, Florida, and the Broward County 1989 Comprehensive
Plan adopted March 1, 1989, with associated land use plan maps. The
proposed annexation of a portion of the Lauderdale Plant site into the City
of Hollywood would not change the site's consistency with zoning or land

use plans.

2.2.2.1 Zoning

Most of the Lauderdale Plant site as shown in Figure 2.2-3 is zoned M-3:
General Industrial District under Broward County zoning ordinances. A
small portion of the site along the northeastern boundary is zoned M-1:
Light Industrial District. These districts are two of six industrial
categories in the Zoning Ordinance, ranging from M-lA to M-5. In general,
the M-1A District (Industrial Park) was developed for research development
and the manufacture of small products. Districts M-1, M-2, M-3, M-4, and
M-5 allow progressively more intense uses. The purpose of the M-3 and M-1
districts, as well as uses permitted and prohibited, height restrictions,
plot size, and other performance criteria are found in the zoning

descriptions (contained in Appendix 10.2).

The M-3 General Industrial District is intended primarily for the larger

and heavier types of manufacturing uses which normally have no serious

2.2-6




Table 2.2-2. Existing County-Maintained Parks Within 5 Miles of

the Lauderdale Plant Site

Regional Parks

Brian Piccolo (scheduled to open in 1989)
Plantation Heritage Park

Secret Woods Nature Center

Tree Tops Park

T.Y. Park

West Lake Park

Neighborhood Parks

Delevoe Park
Franklin Park
Griffin Park

Parkway Middle School
St. George Park
Sunview Park
Washington Park

West Ken Lark Park

Source: Broward County Comprehensive Plan, 1989.
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effects upon contiguous nonresidential areas. In order to minimize
conflict and to preserve the general industrial areas for the intended

uses, certain uses as listed in the code are not permitted.

The M-1 Light Industrial District is intended primarily for the manufacture
of small articles and nonobjectionable products not involving the use of
any materials, processes, or machinery likely to cause undesirable effects
upon nearby or adjacent residential or business property. The activities
permitted in an M-1 district are intended to be compatible with neighboring

residential or business districts.

The existing zoning of the Lauderdale Plant site is consistent with the
present and proposed uses. Rezoning of the property for the proposed

project will not be required.

2.2.2.2 Land Use Plan

The land use plan map for unincorporated Broward County (Sheet 21)
designates almost all of the Lauderdale Plant site as Utilities; the
northern portion of the cooling canal/pond system is designated as
Industrial (Figure 2.2-4). Areas adjacent to the Lauderdale Plant site are
also presented in Figure 2.2-4. Land west, north, and east of the
Lauderdale Plant site is designated Industrial. Land south of the
Lauderdale Plant site is designated Utility, Industrial, or Residential
[low density (one to three dwelling units per acre) or medium density

(10 to 16 dwelling units per acre)].

Permitted uses in the Utility iand use category include electric power
plants and substations (see Appendix 10.3, Land Use Descriptions). The
existing and proposed uses of the Lauderdale Plant site are consistent with
the land use plan. A Land Use Plan amendment of the property for the

proposed project will not be required.

2.2-9
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2.2.3 Demography and Existing Land Use
2.2.3.1 Demography

Portions of nine municipalities are within 5-miles of the Lauderdale Plant
site. Table 2.2-3 lists these municipalities and their total resident
populations for 1980 and 1988. The majority of recent resident population
growth has occurred north and west of the Lauderdale Plant site. The
cities to the east of the site have much slower recent growth rates,
primarily due to lack of undeveloped land. The City of Fort Lauderdale has
decreased in population by 1.8 percent between 1980 and 1988. The fastest
growing municipality in the study area is Davie, with a 90-percent increase

in population between 1980. and 1988.

Figure 2.2-5 shows the 1980 census tracts within 5 miles of the site, and
Table 2.2-4 lists the 1980 population, the estimated 1985 population, and
the projected 2000 and 2010 resident populations by census tract. This
table shows the recent trend of increasing resident population west of the
Lauderdale Plant site and predicts the trend to continue through 2000 and
2010.

2.2.3.2 Ongoing Land Use

The Lauderdale Plant site is currently occupied by a power-generating
facility. Electrical power-generating units have been operating at the
Lauderdale Plant site since the 1920s. The SBCRRP facility is currently
under construction adjacent to the western boundary of the site. The City
of Fort Lauderdale compost facility is also adjacent to the western edge of
the site. In addition, the SBCRRP landfill is northwest of the site. The
majority of new industrial development is occurring just west of U.S. 441.
This activity is consistent with the county's 1989 land use plan map. The
land use categories within 1 mile of the plant are primarily commercial,

light industrial, and low-density residential.
Figure 2.2-6 shows the existing land use within 5-miles of the site using

Level II of the Florida Land Use, Cover, and Forms Classification System
(FLUCFCS). Table 2.2-5 lists the FLUCFCS classifications.

2.2-11
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‘Table 2.2-3. Populations of Municipalities Within 5 Miles of the Lauderdale

Plant Site
1980 1988 Percent Change?
Cooper City 10,140 16,523 62.9
Dania | 11,796 13,109 11.1
Davie 20,515 38,980 90.0
Fort Lauderdale 153,279 150,553 (1.8)
Hollywood 121,323 125,602 3.5
Lauderhill 37,271 44,361 19.0
Pembroke Pines 35,776 v 57,339 60.3
Plantation 48,653 - 63,449 30.4
Sunrise | 39,681 56,321 41.9

3Parentheses indicate percent decrease in population.

Sources: Florida Statistical Abstract, 1988.
Broward County Comprehensive Plan, 1989.
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Table 2.2-4. Resident Population® Within 5 Miles of the Lauderdale Plant Site
by Census Tract--1980-2010 (Page 1 of 2)

Census 1980 1985 2000 2010
Tract Census Count Census Count Forecast? ForecastP
411.00 4,845 5,002 . 5,420 5,640
412.00 5,299 5,314 5,360 5,380
413.00 9,452 9,435 9,407 9,363
414 .00 4,860 4,728 4,769 4,789
415.00 4,638 4,551 4,628 4,692
416.00 7,173 6,832 7,010 7,201
423.00 6,148 6,466 6,803 7,108
424 .00 2,434 1,898 1,915 2,005
425.00 85 72 74 83
426.00 5,563 5,492 6,057 6,540
427.00 5,713 5,769 5,793 5,874
428.00 7,194 7,297 7,325 7,348
429.00 5,729 5,791 5,684 5,605
430.00 8,502 8,665 8,465 8,326
431.00 4,856 5,224 5,094 5,018
432.00 3,557 3,555 3,551 3,597
433.00 7,403 7,455 7,458 7,588
604 .00 14,126 14,676 14,856 15,287
606.01 6,380 7,256 8,806 9,547
606-.02 2,111 3,641 22,611 26,749
607.00 3,305 3,377 3,299 3,241
608.00 7,623 7,592 7,463 7,392
609.00 5,226 5,312 5,126 4,951
610.01 6,824 7,206 6,749 6,404
610.02 3,403 5,030 9,633 10,567
611.00 6,212 6,351 6,210 6,117
701.00 9,068 9,948 10,286 10,450
702.00 13,680 19,111 29,243 34,011
704.00 10,973 15,550 22,700 22,807
705.00 4,511 4,806 10,911 14,772
706.00 4,455 4,879 6,186 6,845
801.00 7,225 6,495 6,508 6,673
802.00 1,712 1,747 1,741 1,745
803.00 2,583 2,444 2,418 2,439
804 .01 8,992 10,069 11,648 12,447
804.02 2,507 2,972 3,711 4,085
805.00 6,104 6,639 7,966 8,635
901.00 8,877 8,788 9,104 9,654
903.00 6,851 6,956 7,123 7,459
904.00 10,459 10,559 10,679 11,019
905.00 10,584 14,429 15,445 15,746
906.00 9,280 10,367 11,040 11,262
907.00 3,981 4,397 4,829 4,972
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Table 2.2-4. Resident Population® Within 5-Miles of the Lauderdale Plant Site
by Census Tract--1980-2010 (Page 2 of 2)

Census 1980 1985 ;. 2000 2010
Tract Census Count Census Count ForecastP Forecast®
908.00 8,175 8,274 8,434 8,469
909.00 5,659 5,473 5,283 5,141
910.00 4,227 4,245 4,198 4,180
913.00 3,991 4,053 3,906 3,782
914.00 5,290 5,171 5,184 5,224
916.00 4,917 5,000 5,242 5,556
917.00 5,705 6,021 7,033 7,578
918.00 7,183 7,249 7,283 7,401

1,101.00 6,640 6,815 6,689 6,538

%Does not include institutional (prison inmate) population.

bPopulation forecasts are based on medium growth rates as defined by the
Bureau of Economic and Business Research.

Source:

Broward County Office of Planning, Economic Planning and Research

Section, January, 1988.
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Table 2.2-5. Hierarchical Listing of Land Use and Cover Classifications--

Level II (Page 1 of 2)

110
120
130
140
150
160
170
180
190
210
220
230
240
250
260
310
320
330
410
420
430
440
510
520
530
540
550
560
610
620
630

Residential, Low Density (less than two dwelling units per acre)
Residential, Medium Density (two to five dwelling units per acre)
Residential, High Density
Commercial and Services
Industrial

Extractive

Institutional

Recreational

Open Land

Cropland and Pastureland

Tree Crbps

Feeding Operations

Nurseries and Vineyards

Specialty Farms

Other Open Lands (Rural)
Herbaceous

Shrub and Brushland

Mixed Rangeland

Upland Coniferous Forests

Upland Hardwood Forests

Upland Hardwood Forests Continued
Tree Plantations

Streams and Waterways

Lakes

Reservoirs

Bays and Estuaries

Major Springs

Slough Waters

Wetland Hardwood Forests

Wetland Coniferous Forests

Wetland Forested Mixed
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Table 2.2-5. Hierarchical Listing of Land Use and Cover Classifications--
Level II (Page 2 of 2)

640 Vegetated Non-Forested Wetlands

650 Non-Vegetated

710" Beaches Other Than Swimming Beaches
720  Sand Other Than Beaches

730 Exposed Rock

740  Disturbed Land

810 Transportation

820 Communications

830 Utilities

910 Vegetation

Source: FDOT, 1985.
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Beyond the l-mile radius, the land use categories become primarily
residential and commercial to the north, west, and south of the Lauderdale
Plant site. East of the study area, industrial land uses and the Fort
Lauderdale-Hollywood International Airport are predominant. Commercial-and
service-related land use are along major roads within the 5-mile stﬁdy

area.

Development of existing wvacant land is expected to be‘guided by the
county's Land Use Plan and Zoning Ordinance. Future developments include
the Port 95 Commerce Park property within a l-mile radius east of the site
between SR 84 and Griffin Road. The Development of Regional Impact (DRI)
~was approved by the Broward County Board of County Commissioners in
December, 1988 as a high-quality business park with office, distribution,
wholesale trade, manufacturing, and utility office/service space. Variable
amounts of redevelopment may also be expected to take place within the

5-mile area surrounding the Lauderdale Plant site.

2.2.4 Easements, Titles, Agency Works

All permanent facilities associated with the repowering project are to be
located on land currently owned by FPL and utilized for electric power
generation. Since no new off-site transmission or natural gas pipeline
corridors or rights-of-way will be required for the project, no additional
easements or titles will be required for associated facilities. A lease is
being provided by Alandco for a construction laydown and parking area
immediately east of the Lauderdale Plant site. Sanitary sewage will be
collected from the plant and routed to the City of Hollywood's regional
publicly owned treatment works (POTW).' The Lauderdale Plant's connection
will be thfough a line connected to the Port 95 Commerce Park's connection

to this POTW. No easements will be required.

2.2.5 Regional Scenic, Cultural, and Natural Landmarks

Areas identified in Section 2.2.1.2 located within 5 miles of the
Lauderdale Plant site include eight neighborhood parks, five regional

parks, one CARL land (West Lake), and one Indian reservation. Four of the
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regional parks contain boardwalks/nature trails and/or boating facilities
which may be considered to have scenic value; West Lake also contains
similar facilities. The Indian reservation, while being highly urbanized,
is considered to have cultural significance. The neighborhood parks and
one regional park primarily contain playgrounds and ballfields and thus do
not contain significant scenic, cultural, and natural values. Those areas.
within a 5-mile radius.that are considered to contain scenic, cultural, and
natural landmarks are briefly described below.
1. Plantation Heritage Park: 90 acres--bicycle paths, jogging paths,
nature trails, boating facilities;
2. Secret Woods Nature Center: 37 acres--boardwalk and wood chip
nature trail;
3. Tree Tops Park: 257 acres--nature and horse trails, picnic
shelters, boat and canoe facilities, fishing, observation tower;
4. T.Y. Park: 150 acres--swimming lagoon, boat facilities,
campgrounds, vita/jogging paths, nature trails, picnic shelters;
5. West Lake Park: 1,400 acres--boat and canoe facilities, picnic
shelters, vita trails, 1,300 acres under development as a nature
conservation and education center;
6. North New River Bend and Soufh Fork New River; 263 acres of urban
wilderness, a 102-acre portion of which is set aside in Pond Apple
Slough for passive recreation; and
7. Hollywood Seminole Indian Reservation: 480.9 acres with a

population of about 400.

2.2.6 Archaeological and Historic Sites

The Florida Department of State, Division ovaistorical Resources (DHR),
was contacted and requested to identify known archaeological or historic
sites on the Lauderdale Plant site and determine whether a cultural
resource survey was necessary. DHR (1988) indicated that no significant
archaeological and/or historical sites are recorded or considered likely to
be present on the site and the project may proceed without further DHR
involvement. An archaeological study was performed for the Port 95

Commerce Park property (Kennedy, 1988); a small portion of which will be
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leased for construction laydown/parking. This study consisted of a
literature search of known archaeological sites in the area and a detailed
survey of the property. Three small, unrecorded midden sites were found in
the center of the property. The study concluded that the three
archaeological sites are not deemed significant due to (Kennedy, 1988):
1. The nature of these sites, i.e., disturbed kitchen midden
deposits,
2. The site does not appear to provide dramatic new information about
prehistory, and
3. The presence of other numerous known midden deposits in south

Florida.

These sites are not located in areas near or adjacent to the areas that

will be affected by the construction or operation of the repowered units.

2.2.7 Socioeconomics and Public Services

Socioeconomic characteristics are described by statistics compiled by
various federal, state, and local agencies which report on a county-wide
level. Public services are generally described on a more localized basis,

depending for the most part on service area.

2.2.7.1 Social and Economic Characteristics

During the period from late 1980 to early 1987, Broward County experienced
an 18.4-percent increase in housing from 486,137 units in 1980 to 575,498
in April 1987 (Broward County Office of Planning, 1988). This equates to a
3.1-percent increase in housing units per year for the same time period.
Table 2.2-6 lists residential building permit activity from 1970 to May
1988. During this time period, more residential building permits were
issued in unincorporated Broward County than in any of the 28 incorporated
municipalities listed in Table 2.2-6. This included single-family, duplex,
and multifamily dwellings. Municipalities experiencing significant volumes
of residential building permit activity include Coral Springs, Sunrise,

Pembroke Pines, and Deerfield Beach. The median value of the
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Table 2.2-6. Residential Building Permits Issued by Type and Municipality,
1970 to May 1988

Number of Building Permits Issued

Single. Multi- Percent
Municipality Family Duplex family Total of Total
Unincorporated 12,945 2,516 28,723 44,184 12.0
Broward County-
Coconut Creek 2,157 122 11,044 13,323 3.6.
Cooper City 4,550 30 611 5,191 1.4
Coral Springs 12,676 1,284 13,840 27,800 7.5
Dania 570 423 2,280 3,273 0.9
Davie 6,196 . 402 6,589 13,187 3.6
Deerfield Beach 3,614 336 18,484 22,434 6.1
Fort Lauderdale 2,389 1,426 15,910 19,725 5.4
Hallandale. 300 442 8,100 8,842 2.4
Hillsboro Beach 112 0 1,001 1,113 0.3
Hollywood 3,660 1,242 12,944 17,846 4.8
Lauderdale by the Sea 38 18 456 512 0.1
Lauderdale Lakes . 1,069 46 13,204 14,319 3.9
Lauderhill 5,714 312 17,072 23,098 6.3
Lazy Lake 0 0 0 0 0.0
Lighthouse Point: 363 50 - 876 1,289 0.3
Margate 5,796 238 11,144 17,178 4.7
Miramar 3,523 449 1,934 5,906 1.6
North Lauderdale 5,163 250 4,346 9,759 2.6
Oakland Park 545 182 6,096 6,823 1.9
Parkland 821 0 0 821 0.2
Pembroke Park 48 0 896 944 0.3
Pembroke Pines 10,346 22 13,891 24,259 6.6
Plantation 6,845 358 11,233 18,436 5.0
Pompano Beach 1,263 516 19,301 21,080 5.7
Sea Ranch Lakes 19 0 0 19 0.0
Sunrise 10,165 304 16,799 . 27,268 7.4
Tamarac 6,575 326 10,835 17,736 4.8
Wilton Manors 304 84 1,711 2,099 0.6
TOTAL 107,766 11,378 249,320 368,464 100.0

Source: Broward County Office of Planning, 1988.
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noncondominium housing units permitted in 1987 in Broward County was

$100,032.

Although construction activity is occurring throughout all of Broward
County, the majority of new housing construction is generally located in

the western sections of the county where vacant land is available.

The total labor force in Browara County in January 1988 was reported to be
625,927 persons, an ll.7-percent increase from January 1985. The
unemployment rate in Broward County has decreased from 5.5 percent in
January 1985 to 4.2 percent in January 1988. During the same time period,
Florida's unemployment rate decreased from 6.5 percent to 5.2 percent and
the United State's rate decreased from 8.0 percent to 6.3 percent.

Table 2.2-7 presents the labor force and unemployment data by month from
January 1985 to January 1988. Table 2.2-8 lists non-agricultural
employment by industry. The trade and service industries have historically
provided the greatest employment opportunities in Broward County. These
industries continue to dominate, collecfively providing 57 percent of all

employment opportunities.

Table 2.2-9 lists the projected employment distribution by industry,

including agriculture, for 1995. In general, employment is projected to
increase in most industries, with the greatest increase occurring in the
trade and service sectors. The trade and service sectors are expected to

employ 58.1 percent of the entire work force.

Broward County's per-capita income is higher than that of the United States
and Florida (Table 2.2-10). During the period 1979 to 1986, Broward
County's per-capita personal income grew 78.0 percent. For the same
period, income grew by 77.2 percent in Florida and 69.2 percent in the
United States. In 1979, Broward County's per-capita income was

23.4 percent higher than Florida's per-capita income and 17.7 percent
higher than the United States' per-capita income; in 1986, the margin was

23.9 percent and 23.8 percent, respectively. These relationships
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Table 2.2-7. Monthly Labor Force and Unemployment Rates for Broward County,
the State of Florida, and the United States--1985-1988
(Page 1 of 2)

Broward County Percent Unemployed
Labor Broward State of United
Year Period Force. County Florida States
1985 Annual 4.8 6.0 7.1
: Jan 560,175 5.5 6.5 8.0
Feb 560,558 4.9 5.8 7.8
Mar 557,506 4.6 5.9 7.5
Apr 555,665 5.1 6.1 7.1
May 553,813 4.1 4.9 7.0
Jun 555,311 5.4 6.9 7.5
Jul 557,475 5.5 7.0 7.4
Aug 559,336 4.6 5.8 6.9
Sep 564,076 5.0 6.5 6.9
Oct 562,059 4.3 5.3 6.8
Nov 564,216 4.5 5.5 6.7
Dec 566,958 4.5 5.6 6.7
1986 Annual _ 4.4 5.7 6.9
Jan 561,686 4.6 5.6 7.3
Feb 565,617 4.4 5.4 7.8
Mar 570,828 4.6 5.8 7.5
Apr 568,643 4.3 5.4 7.0
May 579,090 4.2 5.3 7.0
Jun 590,033 4.5 6.0 7.3
Jul 594,666 4.9 6.9 7.0
Aug 590,193 4.4 5.9 6.7
Sep 579,590 4.7 6.3 6.8
Oct 586,079 4.5 5.8 6.6
Nov 594,263 4.4 5.6 6.6
Dec 595,880 3.5 4.6 . 6.3
1987 Annual 4.2 5.3 6.1
Jan 590,233 4.6 5.8 7.3
Feb 596,257 4.1 5.2 7.2
Mar 604,640 4.1 5.4 6.9
Apr 597,319 4.4 5.2 6.2
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Table 2.2-7. Monthly Labor Force and Unemployment Rates for Broward County,
the State of Florida, and the United States--1985-1988
(Page 2 of 2)

Percent Unemploved

Broward Labor Broward State of United
Year Period Force County Florida States
May 607,579 4.1 5.1 6.1
Jun 608,606 4.1 5.3 6.3
Jul 617,382 4.6 5.9 6.1
Aug 611,046 4.6 5.7 5.8
Sep 607,792 4.1 5.3 5.7
Oct 617,997 4.0 5.0 5.7
Nov 615,353 4.1 5.1 5.6
Dec 631,094 3.9 5.0 5.4
1988 Jan 625,927 4.2 5.2 6.3

Source: Florida Department of Labor and Employment Security, 1989.
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Table 2.2-8. Non-Agricultural Employment by Industry, Broward Cdunty--l987

Number of Percent

Industry Employees of Total
Construction 35,400 ' 7.9
Manufacturing 45,300 .8
Transportation/Public Utilities 22,400 _ 4.9
Trade 139,100 - 29.9
Finance/Insurance/Real Estate 39,700 8.4
Services and Miscellaneous 125,900 : 27.2
Government 57,200 11.9
TOTAL 465,000 100.0

Source: Florida Department of Labor and Employment Security, 1989
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Table 2.2-9. Projected Employment Distribution By Industry, Broward
County--1995
Number of Percent
Industry Employees of Total
Agriculture 7,845 1.2
Mining 446 0.1
Construction 45,616 7.1
Manufacturing 57,936 9.0
Transportation/Public 31,091 4.8
Utilities
Trade 179,315 27.9
Finance/Insurance/Real Estate 51,457 8.0
Services. 194,161 30.2
Government 29,535% 4.6
Self-Employed Workers 45,917 .1
TOTAL 643,319 100.0

?In Projected Employment Distribution table,; Government excludes

employment in the post office, state and local hospitals, and educational
institutions. Employment in these industries reported in the services

divsion.

Source: Florida Department of Labor and Employment Security, 1989.
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Table 2.2-10. Per Capita Personal Income for Broward County, the State of
Florida, and the United States--1975, 1979, and 1986

Per Capita Personal Income

Area 1975 1979 1986
Broward County $6,379 $10,186 $18,128
Florida 5,530 8,257 14,630
United States - 5,842 8,651 14,639

Source: Florida Statistical Abstract, 1988.
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(1979-1986) remain similar to the 1975-1979 comparisons; According to the
U.S. Department of Commerce, Bureau of Economic Analysis, 1986 income in

Broward County was derived as follows:

Type of Income Percent
Wages and Salary 50.4
Dividends, Interest, and Rent 29.4
Place of Residence Adjustment 8.6
Transfer Payments 14.7
Social Security Payments -3.1
100.0

The Lauderdale Plant currently employs 157 persons with an associated labor
cost of $3.9 million (in 1988).

2.2.7.2 Area Public Services and Utilities

Public facilities within 5-miles of the Lauderdale Plant site are described
below. These facilities include schools; transportation; hospitals; fire
and police services; recreational facilities; and utilities (i.e.,

electricity and gas, wastewater, potable water, and solid waste utilities).

PUBLIC EDUCATION

Table 2.2-11 lists the public educational facilities located within 5 miles
of the Lauderdale Plant site. No public educational facilities are located
within 1 mile of the site. The closest facility is Hollywood Hills High

School, located 1.5 miles south of the Lauderdale Plant site.

TRANSPORTATION ‘

The highway transportation network near the Lauderdale Plant site in south-
central Broward County consists of several major arterials and collectors.
These facilities include I;95, the Florida Turnpike, State Road (SR) 84,

SR 7 (US 441), Stirling Road, Griffin Road, and Ravenswood Road. 1I-95 is a
six-lane limited-access freeway that traverses north-to-south through the
eastern portion of Broward County. The Florida Turnpike is a nérth-south
four- to six-lane toll facility located west of the project site. All of
the remaining roadways, except Ravenswood Road, are four- to six-lane

principal arterials. Ravenswood Road is a two-lane collector that
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Table 2.2-11. Public Educational Facilities Within 5 Miles of the Lauderdale
Plant Site

Elementary Schools Middle Schools High Schools
Bethune, Mary M. Apollo Cooper City
Boulevard Heights: Attucks Dillard
Broward.Estates Driftwood Hollywood Hills
Collins New River McArthur

Cooper City Nova Nova

Crossant Park Olsen: South Broward
Dania Parkway South Plantation
Davie Pioneer Stranahan
Dillard Rogers ‘
Driftwood Seminole

Edgewood

Eisenhower, D.D.
Foster, Stephen
Harbordale
Hollywood Hills
Hollywood Park
King, Martin Luther
Larkdale
Meadowbrook
North Fork

Nova Blanche Forman
Oakridge
Orangebrook
Pasadena Lakes
Pembroke Pines
Peters
Plantation
Plantation Park
Riverland
Sheridan Hills
Sheridan Park
Sterling
Sunland Park
Tropical

Walker

West Hollywood
Westwood Heights

Source: School Board of Broward County, 1988.
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parallels I-95 from Stirling Road to SR 84 east of the site. In addition
to existing facilities, the I-595 connector from I-75 to the Fort
Lauderdale-Hollywood International Airport is currently under construction.
I-595 will run parallel to SR 84 and is expected to divert a significant
number of trips from SR 84 in future years. Griffin Road and Ravenswood
Road provide primary access to the project site via SW 42nd Avenue and SW
42nd Street, respectively. These two access roads are two-lane local
streets which serve several residential areas. The existing roadway

facilities in the site vicinity are shown on Figure 2.2-7.

The normal day-to-day operations of the Lauderdale Plant contribute to the
~ volume of traffic on the roadway network within the vicinity of the site.
Using the Broward County home-base work (HBW) vehicle rate of 1.12 persons
per vehicle, the current staff at the Lauderdale Plant (i.e., 157) generate
a maximum of 140 round trips to the plant per day. Based on employee
origin/destination data from the existing plant, approximately 60 percent
of employees arrive from/depart to the north, 25 percent from the south,
10 percent from the west, and 5 percent from the eést. This diverse
distribution pattern indicates that many major roadways near the site,
particularly Griffin Road and Ravenswdod Road, are being used by existing
plant employees to arrive/depart from the site. The main entrance to the
plant off of Griffin Road and SW 42nd Avenue is used by a majority of the
employees to access the site. Most of the traffic occurs during the
daytime shift (7:30 a.m. to 4:00 p.m.); however, evening and night shifts

also generate additional employee traffic.

In addition to plant employee traffic, a minimal amount of truck traffic is
generated by the site each day. This truck traffic, which consists of
maintenance, delivery, and contractors/vendors vehicles, arrives
infrequently and randomly throughout the day. Most of this traffic arrives

from Ravenswood Road via SW 42nd Street.
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Traffic count data were collected at several locations near the Lauderdale
Plant site from three sources:

1. FDOT;

2. The Broward County Transportation Planning Department; and

3.. A survey.

All traffic count data obtained from FDOT and Broward County were compiled
as average annual daily traffic (AADT) volumes. Traffic data obtained by
survey were collected from field studies and compiled as p.m. peak-hour
volumes. The traffic count data obtained near the site include traffic
from the existing plant. All traffic counts obtained prior to 1989 have
been increased by a 4-percent annual growth factor to reflect 1989 existing
conditions. Use of this growth factor was based on historic traffic growth

patterns along the major roadways within the vicinity of the site.

In order to convert the 1989 AADT volumes to p.m. peak-hour volumes, a
peak-hour-volume-to-daily-volume ratio (K factor) was applied to the AADT
volumes. The K-factors were based on average regional rates which were
accepted by the South Florida Regional Planning Council (1989) for
converting daily traffic volumes to péak-hour volumes for roadways in the
south Florida planning region. These rates are considered planning '
guidelines to be used to evaluafe traffic impacts generated by

developments. The appropriate K factors used were:

Number K Factor
of Lanes (%)
2 9.0
4 8.4
6+ 8.0

In addition, a directional distribution (D factor) of 55 percent/45 percent
was applied to the peak-hour volumes in order to estimate directional
volumes. The D factor used in this analysis was verified though the

collection of current traffic data. The appropriate direction of the peak
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volumes was then determined based on historic traffic distribution patterns

in the vicinity of the Lauderdale Plant site.

The p.m. peak-hour volumes obtained were compared to hourly level of
service criteria in order to determine the p.m. peak-hour traffic
conditions of each roadway. The p.m. peak-hour traffic conditions were
analyzed becaﬁse-this peak period represented the worst-case traffic
scenario for the project impact area. The. level-of-service (LOS) criteria
used for this analysis were based on FDOT (1989). Based on the functional
classification and lineage of each roadway and the number of signalized
intersections per mile along the roadway, an LOS category was assigned to
each roadway link within the impact area. There are six LOS categories (A
through F), with LOS A representing the best operating condition- and LOS F
representing the worst. Generally, LOS D is considered the minimum
acceptable level of service along a roadway or intersection. Table 2.2-12
provides a general definition of LOS and a description of each LOS

category. Based on the procedures outlined above, existing roadway

conditions were analyzed within the impact area. - Table 2.2-13 indicates"
the results of this analysis. As shown in Table 2.2-13, a majority of
roadway links near the site are curreﬁtly operating at LOS D or better.
The only exceptions are SR 7 from Stirling Road to Griffin Road, I-95 from
Stirling Road to SR 84, and SR 84 from I-95 to SR 7. These roadway links

are operating at LOS F in at least one direction along each link..

An additional analysis was conducted at two significant intersections near
the Lauderdale Plant site: Ravenswood Road at SW 42nd Street and Griffin
Road at SW 42nd Avenue. Neither of these intersections has traffic control
signals at present. Using the Highway Capacity Manual (HCM) computer
software program (Institute of Transportation Engineers, 1985) for
intersection analyses and 1989 turning movement volumes at both locations,
the 1989 existing p.m. peak-hour operating conditions for these
intersections were estimated. The 1989 turning movement volumes were based
on field counts. Based on this analysis, the Ravenswood Road/SW 42nd

Street intersection is currently operating at LOS A, and the Griffin
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Roadway Level-of-Service Descriptions

General Definition of Level of Service: The ability of a maximum number of vehicles to pass over a given

section of roadway or through an intersection during a specified time period, while maintaining a given

operating condition.

LOsS

Category

A

Description

Highest level of service. Represents free flow. Individual users are virtually unaffected by
the presence of others in the traffic stream. Freedom to select desired speeds and to maneuver
within the traffic stream is extremely high. The general level of comfort and convenience
provided to the motorist, passenger, or pedestrian is excellent.

Within the range of stable flow, but the presence of other users in the traffic stream begins
to be noticeable. Freedom to select desired speeds is relatively unaffected, but there is a
slight decline in the freedom to maneuver within the traffic stream from LOS A. The level of
comfort and convenience provided is somewhat less than at LOS A, because the presence of others

in the traffic stream begins to affect individual behavior.

Within the range of stable flow, but marks the beginning of the range of flow in which the
operation of individual users becomes significantly affected by interactions with others in the
traffic stream. The selection of speed is now affected by the presence of others, and
maneuvering within the traffic stream requires substantial vigilance on the part of the user.

The general level of comfort and convenience declines noticeably at this level.

Speed and freedom to maneuver are severely restricted, and the driver or pedestrian experiences:
a generally poor level of comfort and convenience. Small increases in traffic flow will
generally cause operational problems at this level.

Represents operating conditions at or near the Eapacity level. All speeds are reduced to a
low, but relatively uniform value. Freedom to maneuver within the traffic stream is extremely
difficult, and it is generally accomplished by forcing a vehicle or pedestrian to "give way” to
accommodate such maneuvers. Comfort and convenience levels are extremely poor, and driver or

pedestrian frustration is generally high.

Represents forced or breakdown flow. This condition exists wherever the amount of traffic
approaching a point exceeds the amount which can traverse the point. Queues form behind such
locations. Operations within the queue are characterized by stop-and-go waves, and they are
extremely unstable.

Source:

Institute of Transportation Engineers, 1985.
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Table 2.2-13. Existing Roadway Link Conditions--1989

LOS D p.m. Peak- Existing p.m. Peak- Existing p.m.

Direction/ Hour Service Hour Traffic Peak-Hour
Facility Link Geometrics Volume? Volume LOS Category
Florida Turnpike Hollywood Boulevard Northbound/3L 5,570 2,430 B
(6-lane expressway) to SR 84 Southbound/3L 5,570 1,989 A
SR 7 Stirling Road to Northbound/2L 1,720 1,989 F
(4/6 lane divided Griffin Road Southbound/2L . - 1,670 1,627 D
roadway)
Griffin Road to Northbound/3L 2,600 1,849 B
SR 84 Southbound/3L 2,530 1,513 c’
Ravenswood Road Stirling Road to Northbound/1L 880 504 A
(2-lane undivided Griffin Road Southbound/1L 890 616 A
roadway)
Griffin Road to Northbound/1L 890 415 A
SW 42nd Street Southbound/1L 880 340 A
SW 42nd Street to Northbound/1L 890 367 A
SR 84 Southbound/1L 880 301 A
I-95 Stirling Road to Northbound/3L 5,570 7,270 F
(6-lane freeway) Griffin Road Southbound/3L 5,570 5,949 E
Griffin Road to Northbound/3L 5,570 7,028 F
SR 84 Southbound/3L 5,570 5,750 E
Stirling Road I-95 to SR 7 Eastbound/3L 2,210 1,398 D
(6-lane divided Westbound/3L 2,510 1,708 D
roadway)
Griffin Road I-95 to SW 42nd Eastbound/3L 2,210 1,325 D
. (6-lane divided Avenue Westbound/3L 2,510 1,619 (o]
roadway)
SW 42nd Avenue to Eastbound/3L 2,210 1,181 D
SR 7 Westbound/3L 2,510 1,444 [of
SR 84 I-95 to SR 7 Eastbound/2L 1,670 1,736 E
(4-lane divided Westbound/2L 1,720 2,122 F
roadway)

3Based on FDOT generalized peak-hour level of service maximum volumes tables, January 1989.

Source: FDOT, 1989.
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Road/SW 42nd Avenue intersection operates at LOS C. Results of this

computer analysis are provided in Appendix 10.5.5.

Based on the current employee origin/destination data, employees living
north of the site likely use the SW 42nd Street entrance and the employees
living south, east, and west of the site likely use the SW 42nd Avenue
entrance. The maximum traffic volumes generated at the plant would be (by
accounting for shift scheduling) 48 vehicles at the Ravenswood Road/SW 42nd
Avenue intersection and 32 vehicles at the Griffin Road/SW 42nd Avenue
intersection. These traffic movement volumes are less than 13 and

3 percent of the existing peak-hour traffic volumes for Ravenswood Road and

Griffin Road, respectively.

HOSPITALS
There are seven hospitals located within 5 miles of the Lauderdale Plant
site:

Broward General Medical Center

Hollywood Pavilion Psychiatric Hospital

Hollywood Memorial Hospital

Hollywood Medical Center

Outpatient Surgical Care of Fort Lauderdale

Pembroke Pines General Hospital

Plantation General Hospital

The closest full-service hospital to the site is the 737-bed Hollywood

Memorial Hospital.

FIRE PROTECTION

Fire protection is currently provided by Broward County Fire and Rescue
Station No. 5 located at 5301 SW 31st Avenue, approximately 1 mile
southeast of the Lauderdale Plant site. This company has four full-time
firefighters on staff with two engines, one 1,000-gallon-per-minute (gpm)
primer, and a hazardous materials unit. Response time from this location

to the site is between 3 to 4 minutes. Access to the site is via
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Ravenswood Road and SW 42nd Street. The Lauderdale Plant site has fire
protection equipment such as sprinklers and fire retardant materials around
the existing facilities and FPL personnel have sufficient training to
provide the initial response to emergencies including first aid and use of

extinguishers for fire suppression.

POLICE PROTECTION

Police protection currently is provided by the Broward County Sheriff's
Department. The Lauderdale Plant site is in the District 1 service area.
Staffing for this district is 8 to 10 deputies. Response time for an
emergency is no more than 2 to 3 minutes. The Lauderdale Plant site has
limited access. Security fences are located around all major plant
facilities including remote-controlled fences at the access roads (i.e., SW
42nd Avenue and SW 42nd Street). Remote television cameras at plant access

roads are located around the plant facilities.

PUBLIC RECREATION
Table 2.2-14 lists the municipal public recreational facilities within the
study area. Table 2.2-2 lists the county-maintained parks within the study

area.

UTILITIES
Natural gas is provided to the area surrounding the plant by Peoples Gas
Company, and electric service is supplied by FPL. Florida Gas Transmission

serves the Lauderdale Plant site.

Domestic wastewater currently being generated at the site is being disposed
of by an on-site septic system. Wastewater treatment services in the area
surrounding the plant are provided by the City of Hollywood (regional) and

Ferncrest Utilities.
Potable water is supplied to the site by Broward County Environmental

Services (Utility District 3A). Solid waste is collected by a disposal

service and disposed of in one of the following landfills: Miami, West
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Table 2.2-14. Public Recreationai Facilities Within 5 Miles of the Lauderdale

Cooper City

Timberlane Park

Colony Park

Chase Park

Community Center

Cooper City Elementary

Country Address Park

Pioneer Middle School

Proposed Country Address Encore Park
Cooper City High School

Dania

Modello Park
Frost Park
Northside Park
Mullikin Park
Chester Byrd Park

Davie

Berman Park

Lange Park

Potter Park

Linear Park

SW 36 Ct. Park

Lyn-Mar Park

39th Street Park

Davie Arena

A.D. Griffin Sports Complex

Fort Lauderdale

Benenson Park

Boat Ramps

Bublier Park

Crossant Park/School
Dillard School/Park
Dockmaster

Flamingo Park
Harbordale Park/School
Hardy Park

Hortt Park/School

Hull Stadium

Lincon Park

North Fork Park/School

.Poincianna Park

Riverside Park
Rogers Park/School

2.2-39

Snyders Park

St. Thomas Aquinas School

Stranahan Park/School
Sunland Park

Sunset Park/School
Walker Park/School

Westwood Heights Park/School

Hollywood
Orangebrook Golf Course
Rotary Park

Hollywood Golf and Country Club

Boggs Field

Eco Grande Golf Course
Dowdy Field

David Park Center
Driftwood Center

Lawn Bowling Courts
Montella Park
Multi-Purpose Center
Shuffleboard Courts
Washington Park Center
John Williams Park
Anniversary Park

Appolo Middle School/Pool

Oak Lake Park

Attucks Middle School/Pool

Ben Franklin Park
Zinkil Park
Beverly Hills Park
Beverly Park
Bicentennial Park

Boulevard Heights Elementary

Chaminade High
Colbert Elementary
Emerald Hills Park

Garfield St. and 62nd Avenue Park

Goldman Park

Hollywood Hills Elementary
Hollywood Hills High School

Hollywood West Park
Kiwanis Park

Lions Park

McArthur High
Nativity Elementary
Oakridge Elementary

ERRATA-1/1



82813B2
11/13/89

Table 2.2-14. Public Recreational Facilities Within 5 Miles of the Lauderdale
Plant Site (Page 2 of 2) )

Hollywood (continued) Plantation

Oakwood Hills Park Plantation Isle Park
Orangebrook Elementary City Park ‘
Quest School Community Center and Kenndy
Seminole Park Memorial Park .
Sheridan Hills Elementary Deicke Auditorium and
South Broward High . Hoffman Park
Stirling Elementary Fig Tree Park
Water View Park Fumpston Park
West Hollywood Elementary Mini Parks 1, 2, 3
: Park East Park
Lauderhill Planatation Elementary School
Wolk Park Planatation Botanical Gardens
Planatation Point Park
Pembroke Pines Seminole Park and Pop
Perry Center Travelers Field
Fletcher Recreation Center South Bel Aire Park
Pasadena School ' Throwers Park

Woodbury Park

Sunrise - .
No facilities within 5 miles
of the Lauderdale Plant site

Sources:  Broward County Parks and Recreation Division, 1988.

City of Dania, n.d.

Town of Davie, 1988.

City of Hollywood, n.d,.

Keith and Schnars, 1988.

City of Lauderhill, 1988.

Pembroke Pines, n.d.

City of Plantation, 1988.
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Broward, or Pompano. Any hazardous waste generated at the facility is
collected, manifested, and transported to an approved hazardous waste

disposal facility.
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2.3  BIOPHYSICAL ENVIRONMENT

2.3.1 Geohydrology

2.3.1.1 Geologic Description of the Site Area

The Lauderdale Plant site is located in the Coastal Plain physiographic
province, a region of low relief underlain by unconsolidated to poorly
consolidated sediments and indurated carbonate rocks. The subsurface
stratigraphy in the region (Table 2.3-1) consists of approximately

15,000 ft of sedimentary rocks of late Cretaceous through late Quaternary
age overlying igneous and metamorphic rocks. These basement rocks are,
overlain by a thick sequence (up to 10,000 ft) of late Cretaceous carbonate
rocks of Austin limestones, the Pine Key Formation, and the Lawson
Limestone (Carter, 1984). Overlying Cretaceous rocks are 600 to 1,800 ft
of Eocene through Early Miocene carbonates of the Oldsmar, Lake City, and
Avon Park Limestones, the Ocala Group, the Suwannee Limestone, and the
Tampa Limestone. These highly transmissive solution-cavity-riddled rocks
comprise the Floridan aquifer in south Florida (Florida Bureau of Geology,
1986). Overlying the Floridan aquifer is a thick sequence (up to 600 ft)
of low-permeability clays and marls of the Miocene Hawthorn Formation and

the lower portion of the Miocene Tamiami Formation (Anderson et al., 1986).

Overlying these low-permeability clays and marls is a series of porous
clastic and carbonate sedimentary rocks of Miocene to late Quaternary age,
which comprise the Biscayne aquifer. Distinct lithologic units within the
Biscayne aquifer include the upper portion of the Miocene Tamiami
Formation, the Pliocene Caloosahatchee Marl, and the Pleistocene Fort
Thompson Formation, Key Largo Limestone, Anastasia Formation, Miami
Limestone, and Pamlico Sand (Schroeder et al., 1958). The Tamiami
Formation varies in composition from pure quartz sand to highly permeable
indurated beds of pure limestone. The proportion of limestone to sand
increases with depth. The Caloosahatchee Marl consists of sandy marl,
clay, silt, and sand with shell beds and yields less water than most other
parts of the Biscayne aquifer. The Pleistocene formations are
contemporaneous, in part, with the basal Fort Thompson Formation composed

of marls, limestones, and sandstones interfingering with coralline reef
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Table 2.3-1, Stratigraphic Column of Rock Units in the Vicinity of the Lauderdale Plant Site (Page 1 of 2)
Thickness Water-bearing
Age Formation Lithologic Description (ft) Unit
Holocene Soils Peat and muck. 0-12
Lake Flirt White to gray calcareous mud, rich with 0-6
Marl shells of Helisoma sp., a fresh-water gas-
tropod. In some places cemented to form
dense limestone. Relatively impermeable.
Pleistocene Pamlico Quartz sand, white to black or red, depend- 0-40 Biscayne aquifer
(formations Sand ing upon nature of staining materials,
are-contem- very fine-to coarse-grained, average
poraneous medium-grained. Mantles large areas
in part) underlain by Miami oolite and Anastasia
Formation.
Oolite facies Limestone, oolitic, soft, white to yellowish 0-40 Biscayne aquifer
of the containing thin layers of calcite, massive
Miami Limestone to crossbedded and stratified; generally
perforated with vertical solution holes.
Fair to good aquifer.
Anastasia Coquina, sand, calcareous sandstone, sandy 0-120 Biscayne aquifer
Formation limestone, and shell marl. Probably com-
posed of deposits equivalent in age to
marine members of Fort Thompson Formation. -
Fair to good aquifer.
Key Largo Coralline reef rock, ranging from hard and 0-60 Biscayne aquifer
Limestone dense to soft and cavernous. Probably inter-
fingers with the marine members of the
Fort Thompson Formation. Crops out along
southeastern coastline of Florida from
Soldier Key in Biscayne Bay to Bahia Honda.
Excellent aquifer.
Fort Thompson Alternating marine, brackish-water and 0-150 Biscayne aquifer
Formation fresh~water marls, limestones, and sand-
stone. A major component of the highly
permeable Biscayne aquifer of coastal
Dade and Broward Counties, which yields
copious supplies of groundwater.
Pliocene Caloosa- Sandy marl, clay, silt, sand, and shell beds. 0-25 Biscayne aquifer
hatchee Yields groundwater less abundantly than
Marl most other parts of the Biscayne aquifer.
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Table\2.3-1. Stratigraphic Column of Rock Units in the Vicinity of the Lauderdale Plant Site (Page 2 of 2)
Thickness Water-bearing
Age Formation Characteristics (ft) Unit
Miocene Tamiami Cream, white and greenish-gray clayey 0-500 Biscayne aquifer
Formation marl, silty and shelly sands, and shelly and confining
marl, locally hardened to limestone. Up- horizon
per part, where permeability is high,
forms the lower part of the Biscayne
aquifer. Lower and major part of form- -
ation is low permeability and forms the
upper beds of the aquiclude that confines
water in the Floridan aquifer below.
Hawthorn Formation Sandy, phosphatic marl, interbedded with 50-500 Confining horizon
clay, shell, marl, silt, and sand. Greenish
color predominates. Water is generally
scarce, of poor quality, and in the permeable
beds is confined under low-pressure head.
Comprises the major part of aquiclude:
confining the Floridan aquifer.
Tampa Limestone White to tan, soft to hard, often partially 150-250 Floridan aquifer
recrystallized limestone. Yields artesian
water but not as abundantly as lower parts of
the Floridan aquifer.
Oligocene Suwannee Limestone Creamy soft to hard limestone, 0-450 Floridan aquifer
lithologically similar to underlying Ocala
Limestone.
Eocene Ocala Group Crystalline carbonate rocks; limestone and 1,500-3,000 Floridan aquifer
Avon Park Limestone dolomite, generally yields highly mineral-
Lake City Limestone ized water.
Oldsmar Limestone
Paleocene Absent - -- Not a source of
water
Cretaceocus Lawson Limestone Crystalline carbonate rocks; limestone and >10,000 Not a source of
Pine Key Formation dolomite, not used as source of water. water
Austin Age Limestone
Precambrian -- Crystallized igneous and metamorphic rocks. - Not a source of
and Palezoic water
Sources: Schroeder et al., 1958; Carter, 1984; Sherwood et al., 1973; Vecchiolo and Foose, 1984; Florida Bureau of

Geology, 1986; and Anderson et al., 1986.
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limestone of the Key Largo Limestone. The Anastasia Formation consists
predominantly of coquina and calcareous sandstone representing littoral
facies equivalents of the Fort Thompson Formation and Key Largo Limestone.
These three units range in thickness from 0 to 150 ft. thick (Sherwood

et al., 1973). The overlying Miami Oolite is an oolitic facies of the
Miami Limestone and is often perforated by vertical solution holes caused
by burrowing. and slightly developed karst activity. The Pamlico Sand is a
well-sorted fine- to coarse-grained quartz sand of littoral origin. Both-

the Miami Oolite and Pamlico Sand range in thickness from 0 to 40 ft.

The near-surface soils overlying the Biscayne aquifer consist of sand with
limestone fragments and organic deposits (peat), the latter of which is

characteristic of the flatland areas west of the Atlantic Coastal Ridge.

2.3.1.2 Detailed Site Lithologic Description

A series of investigations were conducted at the Lauderdale Plant site to
define the site-specific geologic conditions underlying the facility.

These investigations include Law Engineering Testing Company (1976 and
1977), Technos, Inc. (1984), and Ebasco Services, Inc. (1988). Data
collected during these investigations.are presented in the final reports of
each respective study. The scope of work and findings associated with
these investigations are summarized in the following paragraphs of this

section.

Law Engineering Testing Company (1976) performed a preliminary geotechnical
study northwest of the power block in the vicinity of the stub canal. Law
Engineering Testing Company (1977) conducted an additional geotechnical
study in the area of the present solids settling basin/evaporation
percolation pond (SSB/EPP) located east of the plant facility. As part of
these field investigations, 1l soil borings and 2 observation wells were
installed in the vicinity of the stub canal. The observation wells are
labeled OB-2 and OB-3 in Figure 2.3-1. In the vicinity of the present
SSB/EPP, two soil borings, B-101 and B-102, were drilled to depths of
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30.5 and 25.5 ft;’respectively. Five observation wells, OB-1 through OB-5,
were installed to depths of 16 to 25 ft. The original observation wells

OB-2 and OB-3, in the installed vicinity of the SSB/EPP, were subsequently
destroyed during pond construction. The locations of the soil borings and

existing observation wells are shown on:Figure 2.3-1.

‘Technos, Inc. (1984) conducted electromagnetic conductivity (EM) surveys in
the vicinities of boph the stub canal area and the SSB/EPP area to provide
data for an FDER-required groundwater monitoring plan. These surveys
provided an évaluation of groundwater quality surrounding the stub canal
and SSB/EPP areas, focusing on the shallow groundwater regime potentially
impacted by plant discharges. The investigation also involved the drilling
of eight monitor wells (M-1 through M-8), a source characterization well
drilled by cable tool (LA-CT-0), and a boring-drilled to collect samples
for measurement of cation exchange properties of the soil (LA-CT-EB). An
additional vertical profile well (LA-CT-1) was located immediately adjacent
to the stub canal to evaluate impacts to the groundwater in the vicinity of
the canal. The locations of the monitor wells, vertical profile well, and

soil borings are shown on Figure 2.3-1.

Ebasco Services, Inc. conducted a subsurface investigation in the vicinity
of the proposed power block area in 1988 that involved five soil borings
(B1-B5) completed to a depth of 30 ft. Figure 2.3-1 illustrates the
locations of these borings. Continuous Standard Penetration Tests (SPT)
were conducted during boring installation, and sieve analyses of the soils
were performed for 20 samples collected from the five borings. Soil boring
B-4 was converted to a monitor well following completion of the soil

investigation.
The detailed site lithologic description which follows was developed based

on the evaluation of data from published literature and the aforementioned

investigations.
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A soil survey for Broward County (Soil Conservation Service, 1973) does not
include a classification of the native soils in the immediate area of the
plant. The site soils are extensively altered as a result of construction
activities in which various fill materials, usually sand, shell, and
limestone fragments, were used. Soil Conservation Service (1973) does not
assign a capability designation to this soil category, but rather
designates it as urban land. Borings completed by Ebasco Services, Inc.
(1988) confirm that much of the site is immediately underlain by fill

material.

Figure 2.3-2 is a geologic cross-section (A-A') developed from Technos
(1984) boring logs and supplemented by Ebasco Services, Inc. (1988) data
defining the shallow stratigraphy underlying the site. The location of the
cross-<section is delineated on Figure 2.3-1. The lithology of the A
sedimentary unit immediately underlying the site consists of sand with
limestone fragments. This sand unit is similar lithologically and likely
represents the Pleistocene Pamlico Sand, ranging in thickness from
approximately 5 ft near the eastern portion of the property (monitor well
M-7) to approximately 12 ft in the vicinity of the proposed power block
construction (Ebasco boring B-2). Underlying this sand unit in the SSB/EPP
area, shown in Figure 2.3-2 is a peat unit approximately 5 ft thick. This
peat unit pinches out westward and is absent in borings from the western
portion of the site. The peat unit is underlain by a thin silty sand unit

at the eastern end of the cross-section (monitor well M-7).

The surficial Pamlico Sand and the peat or silt units of the eastern
portion of the property are underlain by approximately 16 to 24 ft of sandy
limestone. This sandy limestone was encountered in all borings along
cross-section A-A', indicating lateral continuity of the unit beneath the
site. Underlying this sandy limestone at a depth of 28 to 32 ft below
ground level is fine sand with limestone fragments. This calcareous sand
unit may represent the Pleistocene Anastasia Formation. This unit ranges
in thickness from 12 to 15 ft and is underlain by crystalline sandy

limestone that extends from a depth of approximately 45 ft below ground
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level to the base of the borings installed at the site. This crystalline
limestone is lithologically similar to the Fort Thompson Formation. This
unit is a major component of the highly permeable Biscayne aquifer, which
yields copious amounts of groundwater to wells in southeastern Broward

County.

2.3.1.3 Geologic Maps

The surficial distribution of lithologic units in south Florida is
presented in Figure 2.3-3. This geologic map indicates that the formations
which comprise the Biscayne aquifer are exposed at the surface across much
of south Florida. In the vicinity of the Lauderdale Plant site, the
Pleistocene Miami Limestone oolite facies, Anastasia Formation, and Fort
Thompson Formation are exposed at the surface or overlain by a thin

sediment cover.

Figure 2.3-4 is an isopleth map indicating the thickness of the Biscayne
aquifer and the depth to the underlying impermeable rocks of the Tamiami
Formation. In the vicinity of the Lauderdale Plant site, the Biscayne

aquifer is approximately 155 to 175 ft thick.

There is no known documentation of karst occurrence at the site. A
previous investigation (Technos, 1984) conducted first-order photo analyses
to delineate karst formation; however, no evidence of paleo- or recent
karst activity was detected. Extensive research on the occurrence and
distribution of sinkholes in Florida indicates that sinkhole formation is

very rare in south Florida (Lane, 1986; Sinclair and Stewart, 1985).

2.3.1.4 Bearing Strength

A geotechnical investigation of the site was performed by Ebasco Services,
Inc. (1988). During that investigation, five soil test borings were
drilled, each to a depth of 30 ft. Borings were located to probide a
generalized cross-section of the subsurface soils beneath the proposed
power block. Subsurface conditions were evaluated by performing SPTs for

each boring [American Society for Testing Materials (ASTM) D1586] and by
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laboratory analyses of selected soil samples. The analyses consisted of
visual classification and laboratory-conducted sieve analyses of collected

samples.

Based on the results of the boring program, Ebasco Services, Inc. (1988)
reported that the subsurface conditions are heterogeneous and lack
uniformity. Generally, the soils in the vicinity of the proposed power"
block consist' of approximately 0 to 5 ft of medium dense to very -dense-
quartz sand and fragmented limestone fill overlying approximately 5 to

12 ft of loose to very loose quartz sand with organic material, roots, and
peat. This sand and organics unit overlies soft sand limestone and loose
quartz sand with limestone fragments to the termination of boring (i.e.,
30-ft depth). The depth to groundwater at the time of the geotechnical
investigation ranged between approximately 4.0 ft and 5.3 ft below ground

surface. .

Based on the éubsurface conditions encountered at the borings, the site
will provide adequate foundation support for the broposed structures,
provided that measures are taken to account for the soft organic layer.
Several foundation alternatlves have been identified as being the most
feasible:
1. Design of footings such that significant stresses can be
imparted only on the dense fill layer,
2. Removal and replacement of the loose organic layer with
construction fill, and
3. Transfer of heavier column loads to deeper strata via cast-in-

place concrete piles.
Any combination of these foundation alternatives could be used during

construction of the proposed structure. Actual foundation alternatives to

be used during power block construction are discussed in Chapter 3.0.
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2.3.2 Subsurface Hydrology
2.3.2.1 Subsurface Hydrologic Data for the Site

The two aquifers that underlie Broward County are the shallow Biscayne
aquifer, which is unconfined, and the deeper Floridan aquifer, which is
artesian (Sherwood et al., 1973). The Biscayne aquifer is the source of
potable water in Broward County.' The top of the Biscayne aquifer generally
occurs 10 to 20 ft below ground surface and extends to depths of greater
than 200 ft below ground surface near the coast. It is a highly permeable
wedge-shaped hydrostratigraphic unit that thins landward to less than 30 ft
thick in western Broward County. The Biscayne aquifer is underlain by

500 to 600 ft of low permeability clays and marls which serve as a
confining unit between it and the underlying Floridan aquifer. The top of
the Floridan aquifer occurs approximately 900 ft below ground surface in
coastal Broward County and extends to a depth of more than 3,000 ft below
ground surface. The water from the Floridan aquifer generally contains
more than 1,500 milligrams per liter (mg/L) of chloride and 3,500 mg/L
total dissolved solids (TDS). The Floridan water is sulfurous, hard, and
corrosive in this area and not currently suitable as a potable water

source.

The Biscayne aquifer is a single hydrologic unit of permeable materials
ranging in age from late Miocene through Quaternary. The extent of the
aquifer, both horizontal and vertical, is not set by lithologic contacts or
chronostratigraphic boundaries but by differences in the hydrologic
properties of the sediments. The lowermost component of the Biscayne
aquifer is a limestone or shelly calcareous sandstone of the upper part of
the Tamiami Formation in the northeastern part of Dade County and the
southeastern part of Broward County. The remaining and major portion of
the Biscayne aquifer is composed of rocks ranging in age from Pliocene
through late Quaternary in the following ascending sequence:
Caloosahatchee Marl (as erosional remnants), Fort Thompson Formation, Key
Largo Limestone, Anastasia Formation, oolitic and burrowed facies of the
Miami Limestone, and Pamlico Sand. The aquifer is underlain by a

relatively impermeable greenish marl of the Tamiami Formation. The contact
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between the marl and the limestone of the Tamiami, Fort Thompson, or
Anastasia Formations, or the Key Largo Limestone, forms the lower boundary
of the aquifer (Schroeder et al., 1958). A description of each of

these rock units is provided in the stratigraphic column presented in
Table 2.3-1. The lateral extent of the aquifer and the depth to the

underlying low permeability marl are presented in Figure 2.3-4,

The Biscayne aquifer is composed predominantly of limestone, sandstone, and
sand of marine origin. The aquifer is reportedly more than 200 ft thick
along the coast in Broward County. The thickness of the consolidated
limestone sections and the permeability of the aquifer as a unit generally
decrease to the north. The aquifer also thins westward to about 70 ft at
U.S. 27 in central Broward County and wedges out near the surface in the

vicinity of the Collier-Broward county line (Sherwood et al., 1973).

Most of the limestone beds in the Biscayne aquifer are capable of yielding

large amounts of water to wells. Wells that tap the thick limestone in the

deeper part of tﬁe aquifer commonly yield more than 1,500 gpm with only 3
to 6 ft of drawdown (Sherwood et al., 1973). Most municipalities obtain

water from the intermediate to deeper part of the aquifer.

The regional flow of groundwater in the Biscayne aquifer is seaward.
Locally, however, the direction of flow may be influenced by drainage
canals or well fields. Water levels are highest in the water-conservation
areas and lowest along the coast, along uncontrolled reaches of canals, and
in the centers of large municipal well fields. During rainy seasons,

. ‘control structures in canals are opened in order to discharge surplus water
to prevent flooding in urban and agricultural areas. The control
structures are also used to control salinity intrusion. Opening the
controls lowers the level in the canals, thereby permitting more
groundwater to move to the canals and then seaward. Rainy season high-
water levels of June 1968, some of the highest on record in southeast
Florida, showed a maximum water level elevation of approximately &4 ft above

msl in the vicinity of the Lauderdale Plant site (Leach et al., 1972). ‘
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Average water level elevations at the site are approximately 1 to 2 ft

above msl (Technos, 1984).

Infiltration of rainfall through surface materials and seepage from
controlled canals and the conservation areas are the principal means of
recharging the Biscayne aquifer. Recharge by rainfall is greatest during
the rainy season from June to November. Recharge from canals is greatest
during the dry season, December to May, when canal levels are maintained at
higher levels than adjacent water levels in the aquifer. High vertical
permeabilities of surficial sediments permit rapid infiltration of rainfall
to recharge the Biscayne aquifer. Discharge from the aquifer is by
evapotranspiration, by groundwater flow to canals and to the sea, and by
pumping from wells. Discharge by groundwater flow to canals and by
evapotranspiration is greatest after periods of rainfall when water table
levels are high; discharge by pumping from wells is greatest during the dry
 season as a result of the overall increase in demand from heavy irrigation
use when water levels are low. Well yield is only a small part of the
total discharge from the aquifer, but during the dry season its importance
is amplified because it occurs when recharge and aquifer storage are

smallest.

Calculated transmissivity and storativity values for the Biscayne aquifer
in Broward County based on aquifer tests have been reported by various
authors including Parker (1951), Vorhis (1948), Parker et al. (1955),
Schroeder et al. (1958), Sherwood et al. (1973), and Klein and Hull (1978),
and summarized by Anderson et al. (1986). Transmissivity values range from
approximately 0.3 million gallon per day per foot (mgd/ft) in northeast
coastal Broward County to approximately 3 mgd/ft in southeast Broward
County. Storativity values, which are dimensionless, generally range from
0.10 to 0.35 and average approximately 0.20. Due to the cavernous nature
of the limestone, hydraulic cénductivity values are high in southeastern
Broward County. Hydraulic conductivity values in shallow monitor wells at
the Lauderdale Plant site averaged 4.36 x 1073 feet per minute (ft/min), or
6.28 feet per day (ft/day), based on single well aquifer tests (slug tests)
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performed during a March 1989 hydrogeologic investigation conducted at the

facility.

The chemical quality of the groundwater in Broward County is generally
good. Water quality in the Biscayne aquifer differs slightly from place: to
place; most differences in quality are related to the nature of the aquifer
and local land use. In general, the water is hard, a calcium bicarbonate
type, neutral to slightly alkaline, and contains different amounts of
dissolved iron (Klein and Hull, 1978). Dissolved constituentslin the
groundwater are influenced by rainfall and dry fallout, reaction with soil
and aquifer material, application of fertilizers and pesticides, biological
processes at the surface and within the aquifer, infiltration of wastes,
chemical reactions among constituents, temperature, and pressure.
Groundwater quality in the vicinity of canals is also affected by canal
water during dry seasons. However, the areas affected are probably small
because of the seasonal reversals of hydraulic gradients between the canals

and the aquifer.

Saltwater intrusion affects the entire coastal zone of the Biscayne
aquifer. Saltwafer extends inland frdm the coast and tidal streams;
manmade canals also serve as avenues of intrusion. It moves inland and
upward in response to low groundwater levels, and seaward and downward in
response to high groundwater levels. Saltwater encroachment in Broward
County (Figure 2.3-5) has progressed farthest inland in the vicinity of the
North New River and South New River canals. To prevent further saltwater
intrusion, salinity barriers have been constructed and operated on the
North New River Canal and South New River Canal by SFWMD. These salinity
barriers are located west of SR 7 (US 441). Due to the proximity and
brackish nature of the South New River Canal, the Dania Cut-Off Canal, and
the cooling canal/pond system of the Lauderdale Plant site, water quality
in the Biscayne aquifer obtained from the on-site cooling water wells is
brackish with maximum reported chloride concentrations of 3,750 mg/L and

TDS concentrations of 5,750 mg/L (Technos, 1984).
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In the vicinity of the Lauderdale Plant site, the Biscayne aquifer is
approximately 155 to 175 ft thick (Technos, 1984). The upper 25 ft of
sediments underlying the site is composed predominantly of sand and
limestone with an organic-rich (peat) horizon of varying thickness
occurring locally 5 to 14 ft below ground surface. This upper unit has a
vertical .permeability of 3.3 x 10™% féet per second (ft/sec). Deeper
material, composed predominantly of limestone with sand, has a permeability
of 6.6 x 10°3 ft/sec. The shallow peat layer has a .permeability of .

1.3 x 107° ft/sec (Téchnos, 1984).

A permeability value was obtained from a pumping test on existing plant
water supply well 4B during a previous hydrogeologic investigation (Law
Engineering Testing Company, 1977). This well was drilled to a depth of
95 ft and was pumped at a rate of 3,000 gpm with a maximum drawdown of

20 ft during the test. Using these data, a permeability value of 2 x 107
centimeters per second (cm/sec) was computed for the Biscayne aquifer at
the plant site. Such a permeability value falls within the typical range
of values calculated for the intermediate portion of the Biscayne aquifer

in published literature.

A monitor well network surrounds the wastewater treatment facility in the
vicinity of the SSB/EPP basins. The water table potentiometric surface is
highly irregular based on water level measurements obtained quarterly in
association with the site groundwater monitoring plan, likely indicating
non-static conditions from the pumping of on-site productions wells. Water
level measurements obtained from shallow monitor wells in this area during
the March 1989 hydrogeologic investigation indicate the depth to
groundwater ranges from approximately 1.5 to 6.0 ft below ground surface
across the site., Due to the proximity of tidally influenced canals, the
water table fluctuates in response to tidal changes adjacent to the canals.
The water table also varies in response to the control level in the canals,
plant operational status, and the loading of the wastewater area. Water
level measurements obtained from shallow monitor wells at the Lauderdale

Plant site in March 1989 are presented in Table 2.3-2, and a potentiometric
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. Table 2.3-2. Water Level Data at the Lauderdale Plant Site--
March 1989

Elevation of Depth to Elevation of

Top of Casing (ft) Water Water - NGVD
Well Number NGVD (ft) (ft)
0B-3 7.12 6.30 0.82
U-1 8.50 7.30 1.20
M-1 9.65 8.45 1.20
M-2 6.51 5.48 1.03
M-5 5.84 4.72 1.12
M-6 5.24 4.16 1.08
M-7 5.59 4.44 1.15
I M-8 5.87 4.69 1.18

Note: NGVD = national geodetic vertical datum.
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map of the site shown on Figure 2.3-6, was developed from these data.

These data are from monitor wells in the vicinity of the SSB/EPP. The flow
direction of grouﬁdwater in the vicinity of the SSB/EPP varied in March
1989 due to the proximity of surface water canals. Groundwater flow was
northwest toward the discharge canal in the northern portion of the area of
investigation and south toward the Dania Cut-Off Canal at the southern
portion of the site. A ridge in the water table trends northeast-southwest
and underlies the SSB/EPP. ‘This ridge serves as a groundwater flow divide.
The average hydraulic gradient across the northwestern portion of the
SSB/EPP area was 1.25 x 1073 feet per foot (ft/ft), while the average
hydraulic gradient across the southeastern portion of the SSB/EPP area was
1.33 x 1073 fr/fe.

Single-well aquifer tests (slug tests) were performed in March 1989 on
three of the shallow monitor wells in the vicinity of the SSB/EPP area.
These three wells are each 20 ft deep and screened from the 10- to 20-ft

‘ depth interval. Results of the slug tests are provided in Table 2.3-3. By
averaging the results obtained from the slug test of monitor wells M-4,
M-5, and M-7, an average hydraulic conductivity in the vicinity of the

SSB/EPP area is calculated to be 4.36 x 1073 ft/min, or 6.28 ft/day.

The groundwater flow rate (velocity) was calculated using the following

formula:
v-xi
n
where: v = average groundwater velocity,
K = hydraulic conductivity,
I = hydraulic gradient, and
n=

sediment porosity.

Using an average hydraulic conductivity value of 6.28 ft/day, an average
hydraulic gradient of 1.25 x 103 ft/ft for the northwestern portion of the

area and 1.33 x 1073 ft/ft for the southeastern portion of the area and
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Table 2.3-3. Hydraulic Conductivity Values (K) Calculated From
Slug Test Data .

Well K (ft/min) K (ft/day)
M-4 . 5.60 x 1073 8.06
M-5 3.91 x 103 5.63
M-7 3.57 x 103 5.14

Note: Average hydraulic conductivity from M-4, M-5, and M-7
= 4.36 x 10° ft/min (6.28 ft/day)
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assuming the average porosity of the sediment is 30 percent, the average
groundwater velocity in the upper portion of the Biscayne aquifer was
determined to be 2.62 x 1072 ft/day [9.6 feet per year (ft/yr)] in the
northwestern portion of the site and 2.78 x 1072 ft/day (10.1 ft/yr) in the
southeastern portion of the site. This relatively slow groundwater
velocity may be attributed to the low hydraulic gradients present at the
site, and the relatively low hydraulic conductivity derived for the upper
part of the Biscayne aquifer. Hydraulic conductivity values reportedly
increase in the deeper, limestone portion of the Biscayne aquifer

(Schroeder et al., 1958).

Underlying the Biscayne aquifer at the Lauderdale Plant site and elsewhere
in southeast Florida, confining beds of the Tamiami and Hawthorn Formations
are reportedly 500 to 600 ft thick (Parker et al., 1955). These low
permeability units are composed of marl and clay and are laterally
continuous in south Florida. These units have not been encountered in
wells at the FPL Lauderdale facility. Leakance of this low-permeability
interval (i.e., Tamiami and Hawthorn Formations) in Dade County was
calculated at approximately 0.0001 gallon per day per cubic foot (gpd/ft3)

based on aquifer tests performed on the Floridan aquifer (FPL, 1979).

The Floridan aquifer is a thick section of carbonate and evaporite rocks
underlying all of Florida and parts of Georgia and Alabama. In
southeastern Florida, the aquifer underlies a thick section of imperﬁeable
marl and clay at depths below 900 ft and extending to depths of more than
3,000 ft. It is composed primarily of a series of limestones of varying
permeability that dips eastward and southward and is thought to intersect
the Straits of Florida several miles offshore along the Continental Slope
(Sherwood et al., 1973).

In Broward County, water in wells that tap the Floridan aquifer will rise
almost 40 ft above msl. Artesian flows range from 75 gpm to over 2,000 gpm
and average about 750 gpm (Parker et al., 1955). The water is highly

mineralized, containing more than 1,500 mg/L of chloride and 3,500 mg/L of
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TDS, and is sulfurous, hard, and corrosive. These characteristics greatly
limit the use of water from this aquifer for most purposes. Given the
depth and water quality of the Floridan aquifer, current activities at the

Lauderdale Plant site have no impact on the Floridan aquifer.

No additional groundwater sampling and analysis was performed in
conjunction with the current hydrogeologic assessment of the site since the
existing data were sufficient to characterize the site. Technos (1984)
summarized the groundwater analytical data on or near the Lauderdale Plant
site as part of a groundwater monitoring plan for the site. The locations
of the monitoring wells are presented in Figure 2.3-1, and the analytical
results are summarized in the following discussion and presented in

Table 2.3-4.

Supply Wells 8 and 9, located approximately 1,600 ft south of the
Lauderdale Plant site were installed in June 1944 to depths of 55 ft.

These wells currently provide water to the plant's pretreatment system.
Between 1973 and 1983, Wells 8 and 9 were sampled annually and analyzed for
the following: pH, total hardness, sulfate, calcium, magnesium, chloride,
iron, carbonate, bicarbonate, sodium,.silica and hydroxide. Of these, iron

was the only constituent to exceed the secondary drinking water standards.

Supply Wells 4B and 5B, located near the plant power block, were
constructed in 1955 and 1956, respectively, to depths of 95 ft. These
wells currently supply auxiliary cooling water for various heat exchangers
throughout the plant. Sampling and analysis of Wells 4B and 5B for TDS, pH
and chlorides was conducted in March 1982, Concentrations of 5,750 mg/L
for TDS, 3,750 mg/L for chlorides, and a pH value of 7.3 were reported from
a composite sample of Wells 4B and 5B (Technos, 1984).

Shallow monitor wells OB-1A and 1B, OB-2, OB-3, OB-4A and 4B, and 0B-5B,
located in the vicinities of the SSB/EPP and stub canal areas, were sampled
monthly from March 1978 to December 1983. These samples were analyzed for

the following parameters: pH, oil and grease, chlorides, chromium, copper,

2.3-24




gec-¢°¢

Table 2.3-4.

Summary of Groundwater Quality Monitoring at the Lauderdale Plant Site

(Page 1 of 2)

8281382
- 11/20/89

ParametersA
Generally Exceeding

Parameters
Generally Exceeding

Well Sampling Parameters Primary Drinking Secondary Drinking
Wel l Number Location Event(s) Sampled For Water Standards Water Standards
Supply Well 8 Approximately 1,600 ft Annually from pH, TDS, total None Iron

Supply Well 9 south of the plant 1973 to 1983 hardness, calcium,
magnesium, chloride,
iron, carbonate,
biocarbonate, sodium
silica, hydroxide
Supply Well 4B On-site near plant March 1982 pH, TDS, chloride None DS (5,750 mg/L),
Supply Well 58 power block chloride (3,750 mg/L)
0B-1A Vicinity of the Monthly from pH, oil & grease, None Chloride, iron
0B-18B SSB/EPP and March 1978 to chloride, chromium,
0B-2 stub canal areas December 1983 copper, iron, zinc,
0B-3 nitrate-nitrite,
0B-4A phosphorus, vanadium
OB-4B
0OB-5B
u-1 Vicinity of the Quarterly from pH, oil & grease, None Chloride, iron, manganese
0B-2 SSB/EPP and stub May 1985 to arsenic, copper,
M-2 canal areas October 1988 silver, fluoride,
M-3 [see Table sodium, nickel,
M-4 2.3.2-4) sulfates, chloride,

iron, manganese,
chromium, zinc
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Table 2.3-4. Summary of Groundwater Quality Monitoring at the Lauderdale Plant Site (Page 2 of 2)
Parameters Parameters
Generally Exceeding Generally Exceeding
Well Sampling Parameters Primary Drinking Secondary Drinking

Well Number . Location Event(s) Sampled For Water Standards Water Standards
0B-1A Vicinity of the November 1982 Arsenic, barium, Fluoride (0B-18), None
0B-18 SSB/EPP and stub cadmium, chromium, sodium (0B-1A,
0B-2 canal areas lead, mercury, 0B-5B)
0B-3 nitrate, selenium.
OB-4A sodium, fluoride,
OB-4B endrin, lindane,
0B-5B methoxychlor, toxaphene,

2-dichlorophen-

oxyacetic acid,

2,4,5-1P, silver
0B-1A Vicinity of the August 1983 Fecal coliform, fecal coliform (0B-3), None
0B-1B SSB/EPP and stub gross alpha, gross gross alpha (0B-18B)
0B-2 canal areas beta, radium-226
0B-3 radium-228
0B-4A
0B-4B
0B-5B
0B-1A Vicinity of the September 1983 Trihalomethane None None
OB-18B SSB/EPP and stub
0B-2 canal areas
0B-3
OB-4A
0B-4B
0B-5B
Note: Wells designated by A or B are in the same general location shown in Figure 2.3-1.
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iron, zinc, nitrite-nitrate, phosphorus, and vanadium. From these data,

only chloride and iron numerically exceeded drinking water standards.

On November 16, 1982, these wells were sampled and analyzed for the primary
drinking water parameters excluding turbidity, coliform, trihalomethane,
gross alpha, and gross beta, With the exception of elevated sodium
concentrations at OB-1lA and OB-5B, the parameters were below primary
drinking water 'standards. These monitor wells were sampled for fecal
coliform, gross alpha, gross beta, radium-226 and radium-228 in August,
1983 and for trihalomethane in September 1983. Of these parameters, those
exceeding primary drinking water standards were fecal coliform at well OB-3

and gross alpha at well OB-1B.

Subsequent to the submittal of the Groundwater Monitoring Plan (Technos,
1984), groundwater monitoring wells U-1, OB-2, OB-3, M-2, M-3, and M-4,
located in the SSB/EPP and stub canal areas, have been sampled on a
quarterly basis to meet the monitoring requirements of Ch. 17-28.700,
F.A.C. The parameters analyzed include pH, oil and grease, silver,
arsenic, copper, fluoride, iron, sodium, nickel, chloride, manganese,
chromium, zinc, and sulfates. Data fér the period of May 1985 to October
1988 indicate that in general only sodium, chloride, iron, and occasionally
manganese have exceeded secondary drinking water standards with no primary
drinking water standards being exceeded (FPL, 1988). The results of the
1985 to 1988 analyses are presented in Table 2.3-5, '

2.3.2.2. Karst Hydrogeology

There is no documentation of karst development at this site (Technos,
1984). 1In addition, no mention is made in the geologic literature of karst
development in this region of south Florida (e.g., Sinclair and Stewart,
1985; Lane, 1986). A first-order photo analysis (Technos, 1984) showed no
evidence of any paleo-or recent karst activity. Further karst
investigation was, therefore, not undertaken at the time of the preparation
of the Groundwater Monitoring Plan (Technos, 1984) or in connection with

this application.
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Table 2.3-5, Summary of Analytical Results from Quarterly Groundwater Moni;oring Plan Sampling--May 1985 Through October 1988

Primary Secondary
Drinking Drinking

Well Designation/ U-1 0B-2 OB-3 M-2 M-3 M-4 Water Water
Parameter Min  Max N2 Min Max N2 Min  Max N2 Min  Max N2 Min  Max N2 Min  Max N? Standards Standards
Silver BOL  BDL O BDL BDL 0 BDL  BDL 0 BDL  BDL O EDL  BDL O ND ND ND 0.050 -
Arsenic BDL  BDL 0 BDL BDL 0 BDL  BDL © BDL  BDL O BDL BDL O BDL 0.0160 O 0.050 -
Fluoride 0.49 0.31 0 0.17 0.23 0 0.16 0.25 0 0.60 0.94 0 0.10 0.23 0 0.08 0.30 0 4.0 2.0P
Sodium s 528 8 10 279 1 10 316 1 112 376 6 15 164 1 6 12 0 160 -
Chromium 0.02 0.03 © BDL BDL 0 BDL  BDL 0O BDL  BDL O BDL BDL O BDL BDL 0 0.05 -
Chloride 168 1,438 9 17.9 735 1 4.97 887 1 177 796 3 19 578 1 6.3 226 0 - 250
Copper <0.02 0.37 © BDL 0.03 0 BDL 0.05 © BDL 0.05 0 BDL  BDL 0 ND ND ND - 1.0
Iron 0.07 2.7 1 0.05 4.57 7 BDL 0.61 4 0.08 0.70 3 0.16 1.60 9 0.66 8.8 10 - 0.3
Sulfate 34 279 1 6.0 72 0 12 89 0 29 108 0 3.1 21 0 1.8 12 0 - 250
Manganese® 0.02 0.06 3 0.020 0.07 4 BDL 0.01 1 BDL 0.02 1 BDL 0.05 4 0.02 0.06 5 - 0.05
Zinc® BDL 0.185 0 0.026 0.031 0 0.010 0.060 0 BDL 0.058 0 BDL 0.0610 O  0.010 0.055 O - 5
pH (standard units) 7.05 7.08 0 6.85 7.20 0 6.92 7.16 0 7.00 7.23 o 6.82 7.23 0 6.82 7.23 0 - > 6.5
Nickel BDL 0.05 - BDL BDL - BDL  BDL - BDL  BDL - BDL  BDL - BDL BDL - - -
0il and Grease BDL 4.6 - BDL 4.4 - BDL 3.4 - BDL 3.6 - BDL 3.6 - BDL 4.8 - - -

8Total number of times primary and/or secondary drinking water standards were exceeded, May 1985 to October 1988.
equires public notification.
CNot sampled during all quarterly sampling events.

Note: All measurements are in milligrams per liter (mg/L) unless otherwise specified.
BDL = below detection limits. )
ND no data obtained.

no standard.
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2.3.3 Site Water Budget and Area Users

The ciimate of south Florida is classified as subtropical savanna with
distinctive periods of wet and dry. Mean annual temperature in Fort
Lauderdale is 73 degrees Fahrenheit (°F), with monthly average temperatures
ranging from 66 to 83°F in January and August} respectively. The average
annual rainfall in the Fort Lauderdale area is approximately 60 inches,
with wide fluctuations in yearly totals. Rainfall is unevenly distributed
throughout the year, with roughly 75 percent of the rain falling during
June through October. January is usually the driest month, whereas

September is usually the wettest month.

The average annual rainfall of approximately 60 inches, if distributed
evenly over Broward County, would be equivalent to approximately 3,400
million gallons per day (mgd). Evaporation from surface waters would
return approximately 22 inches (1,250 mgd) to the atmosphere.
Transpiration from the water table would return approximately 20 inches
(1,135 mgd) to the atmosphere. Total evapotranspiration would return
approximately 42 inches (2,385 mgd), or 70 percent of the total rainfall,
back to the atmosphere. Approximately 1 inch (60 mgd) of total rainfall
would run off directly to the canal system. The remaining 17 inches of
precipitation percolates into the aquifer, with less than 2.5 inches

(142 mgd) withdrawn for use and approximately 14.5 inches (820 mgd)
discharged to the sea by coastal canals (13.5 inches) or groundwater
outflow (1 inch). These data, derived from Sherwood et al. (1973), are
highly generalized and do not take into account variations in rainfall due
to both location and time and minor changes in aquifer storage. In
addition, water imported into the county by canals of the SFWMD flood
control system and introduced to the aquifer plays a role in the total flow

system.

The Broward County Health Department was contacted to obtain information
about water wells in the vicinity of the site. In addition, SFWMD files
were accessed to determine the location and use of nearby wells. There are

more than 20 wells located within 1,500 ft of the site; these wells are
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private irrigation wells and are located in the vicinity of SW 37th Avenue
and SW 38th Terrace. These wells are exempt from permit requirements as
nonpotable sources, generally used for local lawn irrigation only. No
additional groundwater withdrawal beyond that currently used at the plant
will be required for the Lauderdale Repowering Project; ho&ever, an
inventory and description of privately owned, permitted supply wells and
utility water supply facilities located within a l-mile radius of the
Lauderdale Plant site has been prepared. These data are presented .in

Table 2.3-6 and described below.

The Broward County Utilities Division District 3A wellfield is located
approximately 0.5 mile southwest of the Lauderdale Plant site. This
wellfield consists of four operating production wells. A fifth well,
located to the south of the existing 3A wellfield, is currently under
construction. Figure 2.3-7 indicates the extent of the wellfield
protection zones surrounding the wellfield. County regulations restrict
the types of activities that are permissible within a wellfield protection
zone. The District 3A wellfield is currently permitted to withdraw an
average of 4.288 mgd and a maximum daily allocation of 5.430 mgd. The
Lauderdale Plant site is not within the protected 210-day travel time zone
surrounding this public utility. When the new production well at the 3A
wellfield becomes operational, the wellfield protection zone will be
expanded to the south, which will not affect current or proposed FPL

activities.

Potable water is supplied to the Lauderdale Plant by Broward County
Environmental Services. Water usage from this source is approximately

3.5 million gallons per year (mgy).

Supply Wells 8 and 9, located approximately 1,600 ft south of the plant,
were installed in June 1944 to depths of 55 ft. These wells provide water
to the plant's pretreatment system at an average withdrawal rate of 93 gpm

(approximately 49 mgy).
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’ ‘ Table 2.3-6. Off-Site Well Inventory of Permitted Wells Within a
} 1-Mile Radius of the Lauderdale Plant Site
General Use Permit (Non-Community System)
Location Description

Oakridge Country Club
3490 Griffin Road

Marino's Italian Restaurant
5191 S. SR 7

Charge Service Station
4700 S. SR 7

Oasis Truck Stop
5470 S. SR 7

Woods Nursery
3400 S. SR 7

Amoco Service Station
3612 S. SR 7

Powell Brothers
North of Dania Cut-Off Canal
9th East of 441 (4400 S. SR 7)

One well, 75 ft deep, 4-inch-
diameter, pump. capacity 180 to
240 gallons per minute (gpm)

One well, depth unknown
One well, depth unknown
One well, depth unknown
One well, depth unknown
One well, depth unknown
One well, depth unknown

Consumptive Use Permit (Community System)

Broward County Utility 3A Wellfield
SW 40 Ave. and Griffin Rd.

Ferncrest Utilities, Inc.
3015 SW 54th Avenue

Average Pumpage: 2.1 mgd

Four wells, 100 ft deep,
casing diameter 10 inches,
cased section 0 to 100 ft,
open internal 100 to 110 f¢t,
permitted pumpage 4.288 mgd

Two wells; well No. 1 89 ft deep,
6 inches diameter; well No.2

87 ft deep, 4 inches diameter;
cased and open intervals not
available, average pumpage

2.1 mgd

Source: Technos, 1984,
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Supply Wells 4B and 5B, located near the plant power block, were
constructed in 1955 and 1956, respectively, to depths of 95 ft. These
wells supply cooling water for various heat exchangers throughout the
exisﬁing plant at an average monthly withdrawal rate of 4.32 mgd per well
(3,150 mgy). The quality of this water is brackish due to the proximity of

surface water canals.

To evaluate the effects of pumping of the Biscayne aquifer from Supply
Wells 4B and 5B at the Lauderdale Plant site, drawdown was. calculated using
PLASM, a two-dimensional groundwater flow model. PLASM, developed by
Prickett and Lonnquist (1971) of the Illinois State Water Survey, simulates
water levels in an aquifer in response to stresses such as that caused by

pumping wells.

Input parameters to the model included a hydraulic conductivity value of
4,241 gallons per day per square foot (gpd/ft?) (2 x 10"' cm/sec) and an
aquifer thickness of 150 ft. Aquifer storage was assumed to be zero to
simulate steady state conditions. Constant head boundaries were coded at
the surface water canals surrounding the site. Constant heads at the
canals are justified as the canals prdvide an infinite source of water to
the aquifer. Recharge from rainfall was assumed to be negligible since

stormwater runoff is collected and routed to the surrounding canals.

The modeling was performed with pumping from the two on-site wells at the
existing pumping rate of 3,000 gpm each. Under these pumping conditions, a
cone of depression develops around the pumping wells as shown in

Figure 2.3-8. Maximum drawdown in the production wells at pumping rates of
3,000 gpm each was calculated to be approximately 2.5 ft. Both existing
wells (i.e., 4B and 5B) are located adjacent to the discharge canal, which
serves as a constant recharge boundary. Therefore, the cone of influence
surrounding the pumped wells has an asymmetrical shape, with more
pronounced areal impact to the south. The area influenced by greater than
0.1 ft of drawdown extends approximately 500 ft to the east and south from

the production wells. To the north and west, areas influenced by greater
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than 0.1 ft drawdown extend approximately 100 ft and 400 ft, respectively,
away from the ﬁumped wells. As long as the canals contain water and
function as constant head boundaries, the cone of depression will not

extend beyond the site boundaries.

2.3-35



82813B2/2.3.4-36
11/20/89

2.3.4 Surficial Hydrology
2.3.4.1 Hydrologic Characterization

HYDROLOGY OF ADJACENT STREAMS AND CANALS

Surface Water Features Description--Several surface water features border
the Lauderdale Plant site (the Dania Cut-0ff Canal to the south and the
South New River Canal on the west and north). A cooling canal/pond system
of approximately 185 acres is located on the northeast portion of the site. .
Thé cooling system is manmade and was created by rock and sand removal.
The condenser cooling system is a once through system which uses the Dania
Cut-0Off Canal as the cooling water source and flows through the cooling
canal/pond system. The discharge from the cooling canal/pond system is
through a box culvert under SR 84 to a 1,100-ft canal connected to the
South Fork New River. An old intake canal not currently used, which is
connected to the Dania Cut-off Canal and South New River Canal, is located
in the southwestern portion of the site. A map of the surface water

features relevant to the Lauderdale Plant site is shown in Figure 2.3-9.

The flow of fresh water into the South New River Canal and the South Fork
New River is controlled by the SFWMD at structures located approximately

1 mile west of the plant site. Fresh water flows in the Dania Cut-Off
Canal are from the South New River Canal. All surface water bodies
adjacent to the site (including the cooling canal/pond system) are tidally

influenced.

The cooling canal/pond system can receive surface flow either from the
cooling water condenser (at the west end of the system) or from tidal
inflow from the South Fork New River at the northeast end of the system.
The sole surface water discharge from the cooling canal/pond system is to

the South Fork New River.

The condenser cooling water flow rate is 116,000 gpm per unit or
232,000 gpm [517 cubic feet per second (cfs)] when both units are in
operation. There is an additional discharge of 6,000 gpm (1.34 cfs)
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from auxiliary cooling water presently obtained from on-site production
wells. When the cooling water systems are not in operation, surface water
inflow to the cooling canal/pond system is tidal inflow from the South Fork

New River.

Streamflow Data--The U.S. Geological Survey (USGS) operates a stream
gauging station on the-South New River Canal upstream of the site. The
daily flow records from the period 1957 to 1985 were obtained for this
station for a statistical analysis of hydrologic characteristics,
especially seasonal flow regimes. The flow records show that streamflow
in the South New River Canal (and hence, the Dania Cut-Off Canal) can be
less than or equal to O during all months of the year (Table 2.3-7 and
Figure 2.3-10). Releases of fresh water from the upstream control
structure are variable in timing and quantity. The monthly average flow
rate in the South New River Canal is fairly consistent throughout the year,
ranging from 115 cfs in April to 219 cfs in June and July. Minimum flows

show somewhat more temporal variability, with lower flows reported for the

period from August to December. The highly controlled nature of the South
New River Canal obscures the seasonal trends that would otherwise be
evident. Flows to the west (i.e., negative flows) are due to back pumping

at the control structure by SFWMD.

Low-flow frequency -in the South New River Canal was determined. The
frequency distribution for each month shows a fairly strong seasonal trend
for flows of zero or less (Figure 2.3-11). The greatest probability of

flows zero or less is during the months of February through June.

The magnitude of the Lauderdale Plant withdrawals with regpect to flow in
the South New River Canal was also evaluated. During periods of plant
operation, the majority of the South New River Canal flow is diverted by
the plant intake pumps. Table 2.3-8 presents the relative flow frequency
distribution for the period of record in the South New River Canal. The
median flow in the South New River Canal is approximately 158 cfs (compared

to an average flow of 178 cfs), and flows equaling or exceeding the plant
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Table 2.3-7. Flow Statistics by Month, South New River Canal, for USGS
Daily Stream Flow (cfs) 1957-1985 '

Average Maximum Minimum ~ Percent of Time
Month (cfs) (cfs) - (cfs) Flow <0
October 192 830 ' -111 ' 2.53
November 192 987 | -59 2.26
December 166 603 -27 | 3.00
January 171 712 0 3.23
February 163 646 0o 4.36
March 146 © 791 -58 15.80
April 115 821 0 32.30
May 140 940 0 ' 24.69
June | 219 | 716 0 6.09
July ' 219 777 0 1.78
August 199 833 ' -26 , 4.67
September 215 709 | -128 1.49

Source: USGS, 1987.
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Table 2.3-8. Freshwater Flow Frequency Distribution for the ‘
South New River Canal

Flow Interval Number of Relative Cumulative
(cfs) Observations Frequency Frequency
(%) (%)

-150 - -100 3 0.03 0.03
-100 - -50 6 0.06 0.09
-50 - 0 889 8.51 8.60
o - 50 1,211 11.60 20.20
50 - 100 1,554 14.88 35.08
100 - 150 1,355 12.98 48.06
150 - 200 1,233 11.81 59.87
200 - 250 - 1,063 10.18 70.05
250 - 300 1,088 10.42 80.47
300 - 350 916 8.77 89.24
350 - 400 534 5.11 94,36
400 - 450 276 2.64 . 97.00
450 - 500 124 1.19 98.19
500 - 550 : 82 0.79 98.98
550 - 600 37 0.35 99.33
600 - 650 29 0.28 99.61
650 - 700 13 0.12 99.73
700 - 750 12 0.11 99.85
750 - 800 7 0.07 99.91
800 - 850 5 0.05 99.96
850 - 900 1 0.01 99.97
900 - 950 2 0.02 99.99
950 - 1,000 1 0.01 100.00

Note: Flow statistics data are based on USGS daily stream flow
records for Water Years 1957-1985 with a total number
of observations of 10,441.
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withdrawal rate of 517 cfs occur less than 0.8 percent of the time.
Therefore, a large'portion of the water diverted by the plant is from east-

to-west flow in the Dania Cut-Off Canal.

Tidal Influence--All surface water in the immediate vicinity of the
Lauderdale Plant éite is tidally affected. The tides in the area are semi-
diurnal (i.e., two high and two iow tides per day). The USGS maintained a
tide gauge on the South New River Canal from-1974 through 1985 immediately
east of U.S. Highway 441. A review of the average daily high and low tide
elevations from this station show that the average tidal range in the South

New River Canal is 1.6 ft with a maximum average tidal range of 2.4 ft.

Tide gauges were installed in the Dania Cut-Off Canal (at the FPL
tidegate), the inlet to the cooling canal/pond system (southwest corner),
and near the cooling canal/pond system outlet (northeast cormer) in August
1988 (see Figure 2.3-9). Evaluation of the tide gauge data shows minimal
tide phase lag (i.e., timing of high and low tides) throughout the cooling
canal/pond system (see Figure 2.3-12). The tide data also show a decrease
in tidal range at the cooling canal/pond system inlet relative to the
outlet. The tidal ranges for the three gauges are summarized as follows:

Tidal Range (ft)

Location Average Maximum
Dania Cut-0ff Canal 1.3 2.2
Canal/Pond Outlet 0.9 1.4
Canal/Pond Inlet 0.6 1.4

The tidal range at the cooling canal/pond system is approximately
50 percent of the tidal range observed in the Dania Cut-Off Canal. The
primary reasons for this dampening of the tidal ranges are the physical

flow constrictions in the cooling canal/pond system.

A complete record of the tidal data for the three gauges is presented in

Appendix 10.5.2.
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Cooling Canal/Pond System--The cooling canal/pond system was created by the

excavation of rock and sand in an area northeast of the Lauderdale Plant
power block. The system originally consisted of a series of serpentine
canals. As currently configured, the berms between most adjacent canals
have been excavated, resulting in the formation of two ponds and three
canals as shown in Figure 2.3-13. The approximate surface area of the

cooling canal/pond system is 185 acres.

A bathymetric survey of the cooling canal/pond system was conducted in
October 1988 to determine the average depth of the system. The cooling
canal/pond system bathymetric contours are shown in Figure 2.3-14. The
system has an average depth of approximately 33 ft, with a shallow area
present in the northeast corner of the west pond. It should be noted that
the depths shown in the figure are representative of the major features of
the system. In all portions of the system (and especially the southern
third of the west pond) highly iocalized ridges and valleys are present and
‘thus, the details of the cooling canal/pond system bottom topography are

not as uniform as depicted.

The theoretical detention time in the.cooling canal/pond system was
calculated to be 6 days using an area of 185 acres, an average depth of

33 ft, and a discharge rate of 238,000 gpm. The actual detention time
through the system is less than the theoretical time due to the effects of
short circuiting and tidal flow contributions. A dye study of the cooling
canal/pond system was conducted in February 1989 to determine the actual

detention time for the system.

The dye study was conducted using a slug injection of fluorescent dye and
tracking the dye movement through the system. The details of the dye study
are presented in the Appendix 10.5.2. A summary of the findings includes:
1. The mean travel time through the cooling canal/pond system is
approximately 30 hours; ’

2. There are several areas of short circuiting in the system;
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3. A portion of the flow through the cooling canal/pond system
will be mixed with the tidal inflow, resulting in vertical
mixing through the pond depth; and

4. It appears that there is a small amount of recirculation from
the cooling canal/pond system discharge back to the condenser

cooling water intake.

WATER QUALITY

Surface water bodies adjacent to the Lauderdale Plant site are tidally
influenced and range in salinity from fresh to brackish. Water bodies in
the area include the South Fork New River, the South New River Canal, the
North New River Canal, the Dania Cut-0ff Canal, and the Lauderdale Plant's
cooling canal/pond system (see Figure 2.3-9). Water bodies surrounding the
Lauderdale Plant:site have been classified as Class III marine surface
waters by FDER (Chapter 17-3, F.A.C.). Existing NPDES permits do not
identify any significant water quality requirements of the existing.intake

or discharge for the Lauderdale Plant.

A literature search was conducted to identify any existing water quality
data that could be used to characterize water bodies surrounding the
Lauderdale Plant site. With the exception of several water quality
monitoring stations maintained by BCEQCB, no additional water quality data
were available. The BCEQCB has maintained water quality sampling stations
on the South New River Canal, the North New River Canal, the South Fork New
River, and the Dania Cut-Off Canal since the mid-1970s. However, only a
limited number of parameters have been analyzed from these stations, and
the data are inadequate to fully characterize water quality in these water

bodies.

A water quality sampling program was initiated in August 1988 to establish
baseline conditions in the water bodies surrounding the Lauderdale Plant

site. Samples were collected oﬁ a monthly basis at five stations shown in
Figure 2.3-9. All samples were analyzed for Class III marine water quality

parameters defined in Chapter 17-3.121, F.A.C. In addition, a priority
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pollutant scan was conducted on one sample from each of the five locations.
A detailed discussion of the methodology for the water quality sampling

program is presented in Section 2.3.4.2, Measurement Programs.

Chemical Water Quality--Results of the water quality monitor program are
summarized in Tables 2.3-9 and 2.3-10, with complete analytical results in
Appendix 10.5.2. Figure 2.3-9 shows monitoring station locations. Water
quality data for Station 1, located at the existing Lauderdale Plant intake
structure, showed a high degree of temporal variability, with tidally
influenced parameters such as specific conductivity, salinity, sulfate,
sodium, and chloride varying by as much as a factor of 10 over the 12-month
sampling period. Salinity at this station ranged from 0.36 to 19.3 parts
per thousand (ppt) during the 12-month sampling program. Similar trends
were observed at Stations 2, 3, and 4, located within the cooling

pond/canal system, and Station 5 located on the South Fork New River.

Analytical results from the surface water monitoring program were compared
to both state water quality standards for Class III marine surface waters
(Chapter 17-3.121, F.A.C.) and Broward County marine surface water quality
standards (Chapter 27-5.071, Code of Regulations of the BCEQCB). As shown
in Table 2.3-11, numerous dissolved oxygen (DO) concentrations were found
to exceed the state and county standard for marine waters of 4.0 mg/L. DO
concentrations in surface waters surrounding the Lauderdale Plant site
appear to be highly variable with naturally occurring low values. DO
concentrations in the Dania Cut-Off Canal (Station 1) exceed the state and
county standard during 5 of the 12 sampling events. Similar results were
observed at Station 5, located in the South Fork New River. The number of
DO exceedances at Stations 2, 3, and 4 ranged from four at Station 4 to

nine at Station 3.

Five-day biochemical oxygen demand (BODg) was relatively low at all five
stations, with mean values ranging from 1.3 to 1.5 mg/L. BOD; levels were
all below the county standard of 7 mg/L. Chemical oxygen demand (COD)

values exceeded the county standard of 15 mg/L on numerous occasions at all
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Table 2.3-9. Summary Water Quality Data for Stations 1, 2, and 3--August 1988 Through July 1988

Station 1 Station 2 Station 3

Range Range Range
Parameters Units Mean Minimum Maximum Mean Minimum Maximum Mean Minimum Maximum
Dissolved Oxygen mg/L 4.2 2.8 6 4.0 2.4 5.5 2.3 0.1 7
pH, Field Std. Units 7.4 6.4 7.9 7.4 6.9 8.1 7.5 7 8.7
Specific Conductance umho/cm 17,288 770 31,000 16,851 862 31,400 17,311 985 31,800
Salinity ppt 10.2 0.36 19.3 9.9 0.41 19.6 10.2 0.48 19.8
Temperature °C 26.7 21.4 30.8 30.5 25 36.2 28.5 23.2 33
Alkalinity Total mg/L-CaCO3 228.3 153 457 226 159 456 228.5 184 460
BODS mg/L 1.5 0.6 2.5 1.3 0.4 1.8 1.4 0.4 2.8
cob mg/L 118.8 40 573 86.2 40 222 90.4 25 382
Fecal Coliforms No./100 mL 85.0 10 190 60.8 10 180 13.3 10 30
Total Coliforms No./100 mL 127.5 10 300 87.5 10 280 34.2 10 80
Ammonia mg/L as N 0.144 0.054 0.309 0.123 0.055 0.332 0.116 0.019 0.337
Ammonia Unionized mg/L as N 0.007 0.001 0.050 0.003 0.001 0.008 0.004 0.001 0.020
N02+N03 mg/L as N 0.119 0.018 0.452 0.125 0.020 0.440 0.131 0.010 0.515
Nitrogen Total mg/L as N -1.21 0.57 2.20 1.19 0.65 2.30 1.19 0.46 2.40
Total Kjeldahl Nitrogen mg/L as N 1.05 0.40 1.80 1.06 0.43 1.80 - 1.06 0.45 1.90
Fluoride mg/L 0.45 0.10 0.70 0.47 0.10 0.68 0.46 0.10 0.71
Phosphorus Total mg/L as P 0.043 0.020 0.087 0.0 0.013 0.055 0.035 0.011 0.068
0il and Grease mg/L 0.5 0.02 1.8 0.8 0 2.2 0.6 0.1 1.8
Turbidity NTU 3.2 1.48 6.1 4.1 1.98 14 3.5 1.5 7.5
Chloride mg/L 6,030 87 11,400 5,857 124 11,200 6,498 165 11,400
Sulfate mg/L 695.3 5 1,620 625.8 5 1450 800.3 12 1,620
Aluminum Total ug/L 83.6 29 147 76.8 29 147 73.7 29 147
Beryllium Total ug/L 2.0 1.8 3.3 2.0 1.8 . 3.3 2.0 1.8 3.3
Chromium Total ug/L 6.8 5.7 10 6.8 5.7 10 6.8 5.7 10
Copper Total ' ug/L 8.7 3.8 21.5 9.1 4.5 24 6.5 3.8 14.6
Iron Total ug/L 693.0 79.1 1,620 734.7 73.7 1,720 553.9 10 1,600
Nickel Total ug/L 19.8 16 23 19.8 16 23 19.8 16 23
Sodium Total mg/L 2,509.8 51.6 4,670 2,490.6 75.9 4,620 2,690.3 99.9 4,640
Zinc Total ug/L 16.5 2.9 58.9 13.7 2.4 45.3 9.1 2.9 20
Ant.imony Tot:.al ug/L 18.3 4 25 19.5 4 30 19.5 4 30
Arsenic Total ug/L 6.1 1.8 12.4 7.2 2.7 24 7.2 2.6 24
Cadmium Total ug/L 1.0 0.2 2.5 1.0 0.2 2.5 .0 0.2 2.3
Lead Total ug/L 2.8 1.4 7 .9 1.4 7 .3 1.4 7
Selenium Total ug/L 12.7 2.6 34.5 13.0 2.6 37 13.2 2.6 39.5
Silver Total pg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Mercury total ug/L 0.6 0.2 2.4 0.5 0.2 1.3 0.5 0.2 1.8
Note: NTU = Nephelometric turbidity units.

umho/cm = micromhos per centimeter.
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Table 2.3-10. Summary Water Quality Data for Stations 4 and 5--August 1988 Through July 1989

Station 4

Range

Station

5

Range

Parameters Units Mean Minimum Maximum Mean Minimum Maximum
Dissolved Oxygen mg/L 5.0 3.1 7.5 4.3 3.5 5.9
pH Field Std. Units 7.6 7.2 8.1 7.6 7.1 8.4
Specific Conductance umho/cm 15,674 1,140 31,600 1,965 969 77,910
Salinity ppt 9.2 0.56 18.7 9.5 0.47 18.4
Temperature °C 28.1 22.9 32.4 27.8 22.8 32.5
Alkalinity Total mg/L-CaC03 227.1 165 460 226 179 464
BOD5 mg/L 1.5 0.4 4.2 1.5 0.4 3.5
CoD mg/L 76.5 9 216 106.2 41 530
Fecal Coliforms No./100 mL 29.2 10 130 59.2 10 170
Total Coliforms No./100 mL 55.8 10 150 80.8 10 220
Ammonia mg/L as N 0.082 0.026 0.214 0.075 0.024 0.200
Ammonia Unionized mg/L as N 0.003 0.001 0.007 0.003 0.001 0.009
N02+N03 ' mg/L as N 0.168 0.012 0.521 0.144 0.010 0.442
Nitrogen Total mg/L as N 1.18 0.67 2.20 1.1 0.31 2.2
Total Kjeldahl Nitrogen mg/L as N 1.00 0.55 1.60 1.0 0.16 1.7
Fluoride mg/L 0.42 0.10 0.71 0.4 0.1 0.67
Phosphorus Total mg/L as P 0.036 0.020 0.069 0.0 0.03 0.068
0il and Grease mg/L 0.8 0.1 3.3 1.1 [ 5.6
Turbidity NTU 3.2 1.48 6.6 .3 1.5 6.5
Chloride mg/L 5,579 214 11,400 5,656.0 152 11,400
Sulfate mg/L 690.3 10 1,410 673 11 1,430
Aluminum Total pug/L 75.1 29 151 76.2 29 212
Beryllium Total ug/L 2.0 .8 3.3 2.0 1.8 3.3
Chromium Total ug/L 6.8 7 10 6.8 5.7 10
Copper Total ug/L 8.9 32.8 9.2 3.8 18.6
Iron Total pug/L 530.1 10 1,550 572.0 10 1,620
Nickel Total ug/L 19.8 16 23 19.8 16 23
Sodium Total mg/L 2,391, 115 4,660 2,561.9 90.6 5,560
Zinc Total ug/L 13.0 2.8 40.4 14.2 2 36.5
Antimony Total #e/L 18.3 4 25 18.3 4 25
Arsenic Total ug/L 7.2 2.2 24 7.2 2.2 24
Cadmium Total ug/L .9 0.2 1.7 1.0 0.2 2.5
Lead Total ue/L 2.5 1.4 7 2.5 1.4 7
Selenium Total ug/L 12.6 2.6 31.5 12.3 2.6 32.5
Silver Total ug/L 0.5 0.5 0.5 0.5 0.5 0.5
Mercury total pug/L 0.6 0.2 2.7 0.8 0.2 3.3

Note: NTU
umho/cm =

Nephelometric turbidity units.

micromhos per centimeter,.
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Table 2.3-11. Comparisons with Broward County Standards for Marine Waters and FDER ‘
Class I1I Standards for Predominantly Marine Waters
Number of Sampling Days When Standards
Were Exceeded by Station Most
Stringent

Parameter 1 2 3 4 5 Standard
Dissolved Oxygen 5 7 9 4 6 4 mg/L
pH 1 0 1 0 0 6.5 - 8.5
BODg 0 0 0 0 0 7 mg/L?
COD 7 7 6 5 7 15 mg/L?.
Fecal Coliform 0 0 0 0 0 200/100 mL
Total Coliform 0 0 0 0 0 1,000/100 mL
Total Nitrogen 2 2 2 2 2 1.5 mg/L23
Fluoride 0 0 0 0 0 5.0 mg/L
Total Phosphorus 4 1 3 3 3 0.05 mg/L2
0il and Grease 1 3 2 2 3 1.0 mg/L?
Turbidity 0 0 0 0 0 >29 NTU
Aluminum 0 0 0 0 0 1,500 ug/L
Beryllium 0 0 0 0 0 1,100 ug/L
Chromium 0 0 0 0 0 50 ug/L
Copper 1 1 0 1 1 15 pg/L
Iron, total 8 7 5 5 5 300 pg/L
Nickel 0 0 0 0 0 100 ug/L '
Zinc 0 0 0 0 0 1,000 ug/L
Antimony 0 0 0 0 0 200 upg/L
Arsenic 0 0 0. 0 0 50 ug/L
Cadmium 0 0 0 0 0 5 ug/L
Lead 0 0 0 0 0 30 ug/L
Selenium 1 1 1 1 1 25 ug/L
Silver 0 0 0 0 0 0.05 ug/L
Mercury® 2 1 1 0 1 0.1 ug/L

3Broward County water quality standard is more stringent.

bAnalytical results for mercury suspect due to sample contamination. Reported
exceedances were observed after the February sampling event and were not subject to
sampling contamination.

Note: NTU = Nephelometric turbidity units.
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stations. However, the analytical method for this parameter has a positive

interference with chloride ions in samples from saline environments. When

. chloride levels exceed 1,000 mg/L, the minimum acceptable value for COD is

250 mg/L. COD levels below this value are highly questionable because of
the high chloride correction which must be made (EPA, 1983). Since all
five stations had mean chloride concentrations far in excess of 1,000 mg/L,
it is likely that the reported COD values do not accurately reflect the

true chemical oxygen demand in the water bodies sampled.

Concentrations of nitrogen and phosphorus were relatively constant among
the five sampling sites. Mean total nitfogen concentrations ranged from
1.10 mg/L at Station 5 to 1.21 mg/L at Station 1. Individual total
nitrogen concentrations exceeded the county standard of 1.5 mg/L during two
sampling events at each of the five stations. Total phosphorus also showed
little variability among stations, with mean concentrations ranging from
0.036 mg/L at Station 4 to 0.043 mg/L at Station 1. Individual total
phosphorus concentrations were found to exceed the county standard of

0.05 mg/L on several occasions at each station.

0il and grease was generally low at all stations but did exceed the county
standard of 1.0 mg/L at least once at all five sampling locations. Mean
oil and grease concentrations ranged from 0.5 to 1.1 mg/L with the highest

mean concentration reported at Station 5 in the South Fork New River.

Concentrations of metals, with the exception of iron, were generally low at
all stations. Total iron concentrations were elevated at all stations and
demonstrated a high degree of temporal variability. Total iron in the
Dania Cut-Off Canal (Station 1) ranged from 79.1 to 1620 micrograms per
liter (pg/L), with a mean value of 693 ug/L. Total iron concentrations
demonstrated similar trends at all five stations, but were highest in the
Dania Cut-Off Canal. Total iron concentrations exceeded the state standard
of 300 ug/L during at least five of the sampling events at each of the

sampling sites.
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Analytical results for mercury initially were viewed as being above the
state standard for Class III marine waters of 0.1 pg/L at all stations.
However, it was determined that mercury contamination was introduced into
the samples from the sample collection bottle during the early sampling
events. The source of contamination was identified and eliminated
following the February sampling. As a result, mercury levels reported
above the analytical detection limit from August through February are
suspect and likely the result of sample contamination and. should not be.
considered reliable. Analytical results for mercury after February did not
show signs of contamination. Mercury concentrations of 0.2 ug/L (the
analytical detection limit) were reported at Statiomns 1, 2, and 5. Mercury
levels of 0.4 pg/L were detected on one occasion each at Stations 1 and 3.
Overall, mercury concentrations in surface waters surrounding the
Lauderdale Plant site were at or below the analytical detection limit in

the majority of noncontaminated samples.

Individual copper and selenium concentrations exceeded the Class III
standards for marine waters on one occasion at each of the five stations.
Mean concentrations of copper at the various stations were below the
Class III standard of 15 ug/L, and raﬁged from 8.7 ug/L at Station 1 to
9.2 ug/L at Station 5. Analytical results for all other metals were

consistently below both the state and county standards.

A priority pollutant scan was conducted on one sample from each of the five
stations. All analyses were below the analytical detection limit at all
stations, with the exception of total phenols. Detectable levels of
phenols were found at Station 1 (6 ug/L), Station 2 (2 ug/L), and Station 4
(4 pg/L). The phenols detected were at low levels, just slightly above the
analytical detection limit, and were likely the result of naturally
occurrihg phenolic compounds generated by the degradation of organic

material.

In addition to data from the monthly water quality sampling program, water

samples from the Lauderdale Plant intake and cooling system discharge
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(Station 5) were collected and analyzed by FPL personnel on July 13, 1988.
A comparison with Broward County effluent and water quality standards
indicates that the discharge water met all of the effluent limits (see
Table 2.3-12). However, the intake water did not meet water quality
standards set by Broward County for COD, total nitrogen, odor, oil and
grease, DO, and total phosphorus; these results are consistent with water

quality results for Station 1 discussed previously.

’

Cooling Canal/Pond System Thermal Data--The thermal discharges of the

Lauderdale Plant to surface waters are condenser cooling and auxiliary
cooling water. The temperature of the cooling water output for existing
condenser design is 13.2°F (7.3°C) above ambient. Because the repowered
units will use the existing cooling system, the thermal performance of the
cooling canal/pond syétem was investigated. A series of thermograph
stations was deployed at the plant intake, in the cooling canal/pond
system, and in the South Fork New River in August 1988. Figure 2.3-15
shows the thermograph station locations. (Note: Thermographs recorded
temperature in degrees Celsius (°C); actual values are presented with

conversion to °F provided in tables and graphs).

The average temperatures of the thermographic data for the sampling period
are presented in Table 2.3-13. The complete set of thermograph data is
presented in Appendix 10.5.2. Two types of thermal performance can be
readily observed from the data; namely, temperature responses when the
plant is on line and the responses from when the plant is idle for several
days. Two sets of data, representing each of these two conditions, were

extracted from the data base and are discussed in detail below.

The current operation of the Lauderdale Plant is as a cycling facility.

The current cycling pattern has the units coming on line in the morning and
going off line at night. During August 1988, and February and May 1989 the
plant was operating in this mode daily for extended periods. The periods
of August 25-31, and May 1-4, 1989 were chosen as examples of typical

summer operation of the plant. The period of February 6-11, 1989 was
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Table 2.3-12. Cooling Water Analyses--July 13, 1983
Cooling County Water . Cooling County
Water Quality Water Effluent

Parameter Intake® Limits Dischargea Limit
Arsenic BDL 0.05 BDL 0.05
Cadmium BDL .005 BDL 0.5
Chlorinated

Hydrocarbons BDL 0.01 BDL 0.01
Chromium, total BDL 0.05 BDL 1.0
Chromium, hexavalent BDL -- BDL 0.1

coD 40 15 29 100
Coliform, total ’ BDL 1,000/100 mL - 54 1,000/100 mL
Coliform, fecal BDL 800/100 aLP BDL 400/100 mL
Copper BDL 0.015 BDL 0.5
Cyanide ) BDL 0.005 BDL 0.1
Detergent BDL 0.5 BDL 6.0

Lead BDL 0.03 BDL 0.3
Mercury BDL 0.0001 BDL 0.001
Nickel BDL 0.1 BDL 1.0
Nitrogen 2.6 1.5 2.0 30
QOdor 1.0 TON None 1.0 TON - None
Qil and Grease 9.9 1.0 3.1 10.0
Dissolved Oxygen 2.8 Min 4.0 3.05 Min 2.0
PCBs BDL 0.001 BDL 0.000001
pH 7.74 6.5-8.5 7.71 6-8.5
Phenolics BDL 0.001 BDL 0.01
Phosphorus- 0.08 0.05 0.07 10.0
Selenium BDL 0.025 - BDL 0.25
Silver BDL 0.00005 BDL 0.1
Total Suspended

Solids 14 -- 9 30

Total Dissolved

Solids 405 -- 400 500¢
Turbidity 2.3 NTU 10 JTU 2.0 NTU 30 JTU
Zinc BDL 1.0 BDL 1.0

aCooling water intake and cooling water discharge corresponds to water quality sampling Stations 1
and 5 respectively.

Any one sample.

cExceeding natural salts of sea water.

Note: All data provided are result of one sampling and analysis cycle.
All analytical results reported in units of milligrams per liter (mg/L) unless otherwise noted.

BDL = below detection limits.
JTU = Jackson turbidity unit.
NTU = Nephelometric turbidity unit.
TON = threshold odor number.

no limit.
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Table 2.3-13. Average Temperatures During gbe Sampling Periods;
Inlet Station 1 Station 2 Station 3 Station 4 : Station 5 Station 6

Date ' Surface Bottom Surface Bottom Surface Surface Bottom Surface Bottom Surface Middle Bottom Surface Bottom
Aug. 25 - Sep. 19, 1988 28.8 28.6 32.4 32.4 32.4 32.2 30.3 31.0 31.8 31.0 311 30.8 31.0 30.1
Sep; 20 - Oct. 25, 1988 28.2 28.0 30.9 31.6 29.4 30.5 30.6 29.1 30.4 29.4 30.3 29.2 -- 28.8
Oct. 26 - Nov. 22, 1988 26.2 26.6 28.7 29.5 27.1 28.2 27.9 26.6 27.3 28.0 28.2 27.0 -- 26.6
Nov. 23 - Dec. 13, 1988 24.1 23.9 27.2. 26.9 23.0 28.2 -- 24.5 25.2 25.4 25.9° 25.5 25.6 --
Dec. 14 - Jan. 24, 1989 23.2 22.8 25.7 25.2 21.2 24.1 -- 23.0 23.7 24.2 23.9 22.8 -- --
Jan. 25 - Mar. 01, 1989 -- 23.5 26.2 26.3 22.4 24.6 -- 23.4 24.2 -- -- 23.8 -- 23.2
Mar. 02 - Apr. 05, 1989 24.5 22.3 -- -- 22.5 25.4 21.2 23.7 22.4 -- 24.3 - 24.3 23.6
Apr. 06 - May 01, 1989 28.7 26.8 -- -- 25.9 25.2 26.5 27.3 -- 27.8 -- 27.3 26.8 26.8
May 02 - May 25, 1989 30.2 28.7 31.9° 31.1 -- 29.7 28.0. 29.2 -- 29.1 29.2 29.4 28.5 30.9
Hay 25 - June 21, 1989 -- -- 34.5 339 -- 5.7 30.4 31.3 -- -- 31.4 3.7 30.8 31.3
dune 21 - Aug. 3, 1989 -- - 32.7 32.8 3.7 26.6 30.3 -- -- 30.3 30.5 30.8 30.4 30.6

®Average temperature taken at mid-depth.

Note: All temperatures measured énd recorded in degrees Celsius (°C). °F = 1.8°C + 32. 20°C = 68°F; 24°C = 75.2°F; 28°C = 82.4°F and 32°C = 89.6°F.
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chosen as an example of typical winter operation. Table 2.3-14 and

Figure 2.3-16 present the average temperatures in the cooling canal/pond
system during the August, February, and May operating periods. As seen in
the table, temperature increased an average 4.6°C (8.3°F). in August, 3.1°C

(5.6°F) in February, and 3.2°C (5.8°F) in May from the intake to Station 1.

Moving through the West and East Ponds of the system, water temperature
generally dropped until the average temperature differential between the
intake and the cooling canal/pond system outlet (Station 5) was 3.4°C
(6.1°F) in August, 0.2°C (0.4°F) in February, and -0.2°C (-0.4°F) in May.
Given the mixing with the ultimate receiving water, the temperature
differential between the intake and the South Fork New River (Station 6)
was 2.1°C (3.8°F) in August, -0.3°C (-0.5°F) in February and 0.4°C (0.7°F)
in May. The temperature differentials for the sampling period are shown in
Table 2.3-15. |

From the thermograph data, the temperature dynamics within the cooling
canal/pond system were determined. The water temperature at the West Pond
inlet (Station 1) varies dramatically with the plant cycling as shown by
the examples presented in Figure 2.3-17. The Station 1 temperature varies
directly with plant operation, exhibiting an instantaneous temperature
increase of up to 9°C (16°F) in August, 7°C (13°F) in February and 8°C
(14°F) in May. The South Fork New River temperature data (Statiqn 6)
follows a similar trend except that the range is greatly attenuated, i.e.,
<3°C (5°F). One of the causes of the temperature variations at Station 6
is the plant cycling; a lag of approximately 30 hours is evident between

peaks at Station 1. A second cause of the variability is tidal influences.

To assess the cooling canal/pond system thermal performance without the
periodic heat inputs of the plant, the periods of November 3 through 11 and
December 20 through 28, 1988 were used. During these periods (plus one day
before and after), the plant was idle. Table 2.3-14 presents the average

temperatures in the cooling canal/pond system during the November and

December idle periods. During the two idle periods, an average temperature
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Table 2.3-14. Comparison of Average Pond Temperatures for Selected
Plant Operation Periods

Average Temperature (°C)

Units On Units Off
Aug Feb May July Nov Dec
. Inlet 29.4 24.5 29.0 -- 25.7 21.8
Station 1 34.0 27.6 32.2 34.9 28.2 24.1
Station 2 33.5 23.3 -- 32.5 26.0 20.6
Station 3 31.6 25.8 28.4 28.4 27.2 23.1
Station 4 32.6 24.2 28.9 -~ 26.2 22.4
Station 5 32.8 24.7 28.8 31.9 27.3 22.7
Station 6 31.5° 24,2 29.4 32.2 25.8 --
Temperature Differential Between:
Intake and Station 1° 4.6 3.1 3.2 -- 2.5 2.3
Intake and Station 5. 3.4 0.2 -0.2 -- 1.6 0.9
Intake and RBW 2.1 -0.3 0.4 -- 0.1 0.9
Note: All temperatures measured and reported in °C. °F = 1.8°C + 32. ‘

Average temperatures: 20°C = 68°F, 25°C

C
= 77°F and 30°C = 86°F
Temperature differentials: 1°C = 1.8°F, 3°C

= 5.4°F and 5°C = 9°F
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Table 2.3-15. Temperature Differential Between Intake and Receiving Water

Temperature (°C)

: Average Average
Date : . Intake Receiving Water Differential
08/25/88 through 09/19/88 28.7 30.6 1.9
09/20/88 through 10/25/88 28.1 28.8 0.7
10/26/88 through 11/22/88 26.4 26.6 0.2
11/23/88 through 12/13/88 24.0 25.6 1.6
12/14/88 through 01/24/89 23.0 23.4 0.4
01/25/89 through 03/01/89 23.5 23.2 -0.3
03/02/89 through 04,/05/89 . 23.4 24.0 0.6
04,/06/89 thfough 05,/01/89 27.8 26.8 -1.0
05/02/89 through 05/25/89 29.4 29.7 0.3
05/25/89 through 06/21/89 .- 4 31.02 -
06/21/89 through 08/03/89 -- ' 30.52 --

Note: All temperatures measured and reported in °C. °F =1.8°C + 32.
20°C = 68°F, 25°C = 77°F, and 30°C = 86°F.
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differential of 2.5°C (4.4°F) and 2.3°C (4.1°F) from the Dania Cut-Off
Canal intake to Station 1 was noted in November and December, respectively.
Throughout the west and east ponds, however, water temperature remains
relatively constant as seen in Figure 2.3-18. The temperature differential
between the intake and the South Fork New River (Station 6) was 0.1°C
(0.2°F) in November and 0.9°C (1.6°F) in December. The temperature
dynamics within the system during the idle.periods do not show the dramatic
variability exhibited during plant operation (Figure 2.3-19). The.
retention of heat by the canal/pond system is to be expected given the

large volume of the system.

2.3.4.2 Measurement Programs

The purpose of the water quality baseline studies was to provide
information on the existing surface water hydrology and water quality
conditions. This information provided the background for the incremental
impact assessments. The studies described below focus on the intake from
the Dania Cut-Off Canal and the discharge to the South Fork New River. The

following studies were performed:

Continuous Water Level Recording--Thrée continuous water level recorders
(Stephens Type A) were installed and operated for 12 months. The recorders
were located on the FPL tide gate in the Dania Cut-Off Canal, at the
entrance to the cooling canal/pond system (upstream end), and in the
cooling canal/pond system near the discharge to the South Fork New River.
The recorders recorded changes in water level due to tidal influence, fresh
water flow, and/or wind effects. These data provided vital information
required for modeling and also provided a reference for other field

collection efforts.

Water Quality Sampling--Water quality sampling was conducted on a monthly

basis for 12 months to quantify baseline water quality. This period is
sufficient to obtain wet season and dry season conditions. Samples were

collected from five stations; one located at the cooling water intake,
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three located at the cooling canal/pond system, and one located within the

receiving water.

The locations of the water quality sampling stations are shown in

Figure 2.3-9. Water quality was sampled at mid-depth using a Van Dorn
sampler. A Hydrolab (Model 4041) multiple electrode was used to determine
pH, temperature, conductivity, and DO in thé field. The classical and
metal parameters were analyzed monthly using EPA Methods for Chemical
Analyses of Water and Waste (EPA, 1981). Analyses for pesticides,
radioactive substances, chlorinated organic compounds, and other parameters

were.performed once during the 12-month monitoring period.

Dye Dispersion Study--One dye dispersion study to determine flow

characteristics in the system was conducted. This study entailed a slug
injection of dye (Rhodamine WT) into the existing Lauderdale cooling water
discharge and mapping the resultant plume in the cooling canal/pond system.
The study was begun during low~tide‘éonditions. The dye study methodology
was as specified by Florida Department of Natural Resources (FDNR), 1988.
The results from the dye studies were analyzed and mapped and are contained
in Appendix 10.5.2. The dye study results showed plume movement and
dispersion, and provided a quantitative assessment of the ﬁravel time of

the discharge through the cooling canal/pond system.

Synoptic Current Studies--A synoptic current study was conducted in the
cooling canal/pond system and the adjacent canals to measure current speed
and direction. The study was performed using a deck readout type current
meter. These data augmented the dye study data for quantifying circulation

patterns within the cooling canal/pond system.

Thermographs--Seven sets of continuously recording thermographs were
installed to provide data on ambient intake temperature and discharge
temperatures at various locations in the cooling canal/pond system.
Locations of the thermograph stations are shown in Figure 2.3-15. Each
thermograph station consisted of two instruments located at the water
surface and bottom (except for Station 2 which had an instrument at the
surface only, and Station 5 which had an additional instrument located at
mid-depth). The thermographs were Ryén‘Instruments Model J-90 that have a
range from 10°C to 40°C and were serviced monthly during the field sampling

strips. Table 2.3-16 presents a history of the thermograph operdtions.
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Table 2.3-16. Thermograph Data Collected During the Sampling Periods ‘
Intake Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Date S B SMB S S B S B S M B S B

08/25/88 through 09/19/88 X X X X X X X X X X X X X X
09/20/88 through 10/25/88 X X X X X X X X X X X X N X
10/26/88 through 11/22/88 X X X X X X X X X X X X N X
11/23/88 through 12/13/88 X X X X X X N X X X X X X X
12/14/88 through 01/24/89 X X X X X X N X X X X X vV N
01/25/89 through 03/01/89 N X X X X X N X X N N X v X
03/02/89 through 04/05/89 X X v v X X X X X N X N X X
04/06/89 through 05/01/89 X X v Vv X X X X N X N X X X
05/02/89 through 05/25/89 X X X X v X X X N X X X X X
05/25/89 through 06/21/89 V V X v X X X N N X X X X
06/21/89 through 08/03/89 V V VXX X X X N N X X X X X
Note: B = Bottom

M = Mid-depth

N = Thermograph data was not used due to malfunction of thermocouple.

S = Surface

V = Thermograph data was vandalized.
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2.3.5 Vegetation/Land Use

Figure 2.3-20 presents a land use map of.the Lauderdale Plant site and
adjoining properties that categorizes the site using Level III of the
FLUCFCS (FDOT, 1985). Figure 2.3-21 is a vegetation map that shows the
locations of plant communities as classified under the FLUCFCS system.
FLUCFCS Level II land use categories are presented in Table 2.2-5; however,
since parts of the site could be classified by vegetation type as well as
land use, plant communities have been mapped separately. (Some
transmission line areas, for example, could be labeled as 832, Electrical

Power Transmission Lines, or 422, Brazilian Pepper.)

2.3.5.1 Areas Affected by Repowering Project

Because portions of the Lauderdale Plant site have been disturbed by human
activities since the 1920s, there are virtually no natural plant
communities remaining. The vegetation associations are generally stressed,
second-growth mixtures of exotics and weedy native species. On the actual

proposed power block location, there is no natural vegetation.

Around the most intensively developed areas of the Lauderdale Plant site
(shown as Area I in Figure 2.3-22), régged lawns and patches of vegetation
between paved areas include a variety of weeds and grasses. Typical plants
include Brazilian pepper (Schinus terebinthifeolius), Virginia creeper

(Parthenocissus guinquefolja), hempvine (Mikania spp.), camphorweed

(Heterotheca subaxillaris), muscadine (Vitis rotundifolia), Madagascar

periwinkle (Catharanthus roseus), tridax (Tridax procumbens), spurges

(Chamasyee spp.), matchweed (Lippia nodiflora), peppergrass (Lepidium

virginicum), St. Augustine grass (Stenotaphrum secundatum), bushy
beardgrass (Andropogon glomeratus), sawgrass (Cladium jamaicense),

goosegrass (Eleusine indica), bermudagrass (Cynodon dactylon), and Paspalum

species. Landscape plants around the developed part of the plant site
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include black olive (Bucida burceras), Washingtonia palm (Washingtonia

spp.), and coconut palm (Cocos nucifera). These areas are so small and

have such insignificant vegetation that they are not mapped in

Figure 2.3-22.

The SSB/EP area.east of the main power plant (shown as Area 2 in Figure
2.3-22) has been mapped as Freshwater Marshes, FLUCFCS Code 641. This code
has been used for both the giant reed communities, which are most notable
along canal banks, and for other herbaceous wetland species. Whereas giant:

reed (Bhragmites australis) covers the eastern pond, torpedo grass (Panicum

repens) dominates the other two. Other common species growing on low
ground in this area include Brazilian pepper, pond apple (Annona glabra),

milkweed vine (Sarcostemma clausum), purple sedge (Cyperus ligularis), and

a variety of other grasses and sedges. Weeds like tridax, ragweed
(Ambrosia artemisiifolia), camphorweed, Madagascar periwinkle, dog fennel
(Eupatorium spp.), Spanish needles (Bidens spp.), goosegrass, smutgrass
(Sporobolus indicus), lovegrass (Eragrostis spp.), and Paspalum species

grow on the berms, which were not mapped separately.
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