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EXECUTIVE SUMMARY .

This Handbook was written to provide Florida’s construction professionals with a source of infor-
mation on environmental issues that will both assist them in the conduct of their business and help l
make them become proactive in their dealin-gs relative to the state’s environment. Contractors have .
always had a great impact on the environment, it is a natural outcome of the type of work in which they l
are engaged. Consequently contractors are implicitly entrusted with handling some of the key compo-
nents of their fellow citizens’ quality of life: air, water, hazardous materials, solid waste, noise, and l
numerous other matters. This spécial obligation that contractors inherit because of their chosen profes-
sion is better handled with specific, accurate information so that the contractor will have the tools
necessary to make decisions that minimize environmental impacf. This volume is intended to provide
the basis for construction professionals to carry out their obligations to protect the state’s environment.

At its root, however, is the purpose of educating the industry to make it more environmentally
aware. The assumption is that, at some level, we are all environmentalists. We all desire and
require clean air, water, recycling, animal habitats, beautiful scenery, clear skies, peace and quiet,
and a sense of harmony with nature. The degree of this requirement or desire will inevitably vary,
even quite dramatically, between the professional or keen environmentalist and the contractor.
Nonetheless there is a common ground and room for intelligent communication and debate. For the
contractor to effectively interact on the same playing field as the environmentalist, he or she must
have an environmental vocabulary and an elementary knowledge of ecology, state and federal law,
and the rationale behind issues such as biodiversity. The contractor can then either agree or dis-
agree, but the dialogue and discourse will at least be conducted in a intelligent, reasoned fashion.

The Handbook is organized with Chapter 1 as the Introduction. Chapters 2 through 13 address
environmental technical issues, and Chapter 14 is a compilation of sources of assistance. The

Handbook is designed to be used as a continuing education text in a course or as a general source of
information.

The Center for Construction and Environment at the University of Florida will eventually utilize the
contents of this Handbook as the basis for a published book. It is expected that the book should be
available in construction industry bookstores throughout the state by the end of 1992 with 4 similar
title. For the time being copies are available form the Executive Secretary, Building Construction
Industry Advisory Committee, FAC101, University of Florida, Gainesville, Florida 32611.
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CHAPTER1
INTRODUCTION

1.0 Purpose

This handbook is designed to be a useful source of information on environmental matters for contractors
operating in the state of Florida. It contains an up-to-date compilation of the major environmental issues
which contractors must take into account when conducting their activities. Construction operations cut
across the entire range of environmental issues, from solid waste disposal and hazardous wastes to such
matters as wetlands, noise, and water pollution. Consequently it is important that contractors are well-
informed about the current range of environmental matters which affect their businesses.

One of the basic premises of the Handbook is that the construction industry, as therest of today’s society,
is concerned with the environment and has a strong desire to minimize the negative effects of their
operations. There are many choices to be made about the exact methods of performing the wide range
of tasks which are a normal part of construction. There are in fact many choices which the industry can
make which will have no real cost impact on their bottom line but are simply better practices in terms
of the environment. Where appropriate this reference will point out some of the options contractors
have in not only obeying the law, but also in taking advantage of good practice in minimizing
environmental damage. For too long construction has been tagged with the label of being anti-
environment and it is hoped that efforts such as these will help the construction mdustry receive the
rightful accolades it deserves in having exercised due caution about the environment.

One of the major problems which contractors face is the wide range of environmental regulations and
the continuing changes pouring outof the Congress, the State Legislature, and numerousiocal jurisdictions.
Itisparticularly difficult to adhere to the law when the situation israpidly changing. By bringing information
about the environmental effects of construction together in a single reference it is hoped that the
consolidated facts presented here will somewhat ease the contractor’s dilemma in this regard.

The Handbook is organized to inform the contractors about the environmental laws and regulations
which they must abide by, provide descriptions of the intent and meaning of these laws, present
information about the best methods available to meet the letter and the spirit of the law, provide points
of contact for further assistance and references for additional information. The laws and regulations
covered in this Handbook are federal and state level with a number of local ordinances included for the
sake of completeness. The 67 counties and innumerable local jurisdictions preclude a full inclusion
of all local variations in environmental legislation. Itis imperative that the contractor check with local

city and county building departments to insure that any variations due to local ordinances are
understood.

1.1

E ME N O A EE e
!



As a final note, it is intended that this Handbook be published in a format which allows it to be updated
periodicalily to maintain it in a useful state. Periodic changes will be issued so that the appropriate pages
may be easily changed to reflect the latest information available. Assisting in this idea of providing
the latest information, Chapter 16 contains a listing of points of contact which the contractor can use
to determine the exact state of affairs for any given environmental issue.

1.1 Organization of the Handbook

For the most part the Handbook is arranged by category of environmental issue. Several chapters are
designed to provide an overview of the law itself, the environmental permitting process, points of
contact for assistance, and trends in environmental legislation which affect construction.

Chapter 2 describes the environmental permitting process. Again there are many variations in the
process from county to county throughout Florida and the purpose here is to illustrate what may be
considered a typical chain of events which must take place in order to allow a project to proceed from
start to finish. )

Wetlands issues are a major topic in Florida and they are the subject matter of Chapter 3. Contractors
and developers who are involved in activities in areas designated as wetlands have numerous restrictions
on the manner in which they are allowed to perform their operations and it is imperative that they are
fully aware of the issues involved.

The disposal of solid waste from demolition and construction is the topic of Chapter 4. This is a source
of handy information about the proper means of disposal of these materials. Landfill space in Florida,
as in the rest of the country, is at a premium, and the costs of disposing of the debris resulting from
construction will become an increasing problem in the future. Associated with thisis a real costin terms
of tipping fees for disposal which the contractor has to pay to dispose of the derbris resulting from
construction. Certain local areas are experiencing difficulties even at the present time in finding space
to dispose of construction waste to the extent where construction permits may in fact be denied because
of thelack of landfill capacity. The subject of recycling construction debris into other construction and non-
construction products is also discussed.

Chapter 5 provides details regarding the use, handling, and disposal of hazardous materials used in
construction. Recent court rulings have decreed that the construction industry must follow the OSHA
regulations which were primarily intended for manufacturing operations. The full range of hazardous
materials used on a construction site is quite extensive and it is worthwhile for construction professionals
to be aware of this information and to insure their sites adhere to the provisions of the OSHA regulations.
Chapters 6, 7, and 8 deal with water quality, air quality, and noise pollution. Again, theseare ailissues which

1.2




impact upon construction and awareness of these matters is important for the safe and proper conduct of
operations.

A recent issue which, like many others, will more and more affect construction is the presence of radon gas
on sites which are proposed for development. Chapter 9 covers this subject in good detail and describes
the subject as well as provides information on practices which will insure that this problem is adequately
and properly attended to in development and construction.

Construction operations inevitably will involve the destruction of some amount of planfs and wildlife. One
is made continually aware of this issue by news accounts of efforts to block development or construction
inareas which are inhabited by endangered species. Chapter 10 provides the most current information for
use by contractors in understanding their obligations with regard to this problem area.

Coastal areas are particularly sensitive to human activities and Floridais a si gnificant state in this regard
because of the its 8,426 miles of coastline which is a function of Florida’s unusual geometry, Asaresult
of thisunique geography a significantamount of construction will occur on or near coastal areas. Chapter

11 discusses the ramifications of construction activities versus coastal protection.

Chapter 12 deals with the particularly sensitive issue of growth management and how it affects construction,
particularly in light of staterequirements on concurrency and the requirement that each county have a state
approved growth management plan. This of course has a strong affect on the development of various
regions with fallout on construction itself.

Occasionally a contractor will encounter the remnants of Florida’s past history in excavations for
construction. Thesesites are legislated to have special provisions for the examination of the artifacts which
havebeen uncovered in the process of preparation for construction and Chapter 13 gives the contractor the
necessary information to be able to comply with the legal requirements.

A summary of organizations, both governmental and trade, are listed in Chapter 14 along with points of
contactand telephonenumbers. Inthe event thatthe contractor requires further assistance in these matters

these organizations provide an excellent source of technical, legal, and training information of which the
contractor may take advantage.
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1.2 Summary and Disclaimer

The use of this Handbook should provide contractors with a source of ready, useful information on the
effects of environmental rulesand regulations on the conduct of their businesses. Althoughitishopedthat
the information provided here is complete and accurate itis nevertheless the ultimate responsibility of the
contractor to be aware of the appropriate details of environmental law on construction activities. The
authors and publishers of the Handbook have produced it with this in mind and are not responsible for the
misuse or lack of full information obtained by anyone attempting to use the Handbook as the sole
authoritative source of guidance for adhering to the full letter of the law.
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CHAPTER?2
ENVIRONMENTAL PERMITTING

2.0 Introduction

Environmental permits are required for every construction job in which the construction of, or the result
of the construction will result ina change that will physically alter the environment. Thisbroad statemnent
means that, except for the most minor of projects, all construction projects will require some form of
environmental permit in order to obtain the final construction permit. The problem is that, unlike the
majority of permits required in the construction process, environmental permits are not standardized. Each

project has to be evaluated separately, depending on a myriad of variables. These variables can include:

(a) Which are the required permitting agencies?

(b) Does the project require Federal approval?

(c) Does the project require State approval?

(d) Does the project require County or City approval?

(e) What is required for application?

(f) What is the format for submissions?

(g) What is the process for each agency, application, or appeal?

(h) Does the project require an Environmental Impact Statement?

As can be seen from just these few questions, the process of obtaining environmental permits for
construction projects can be one of the mostdifficult, costly, and time-consuming steps in the construction
process.

The purpose of this chapter is to identify the general process of how to obtain an environmental permit.
It would be a virtual impossibility to review every conceivable process that would be required from
every agency atthe federal, state and local level, so this chapter will focus on the general process required
at every level, and leave the determination of the exact requirements for a particular project to the
deve]opmént team at the time.,

2.1
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2.1 Initial Considerations

The first step the developer must take when deciding whether or not he needs an environmental permitis
to consider what impact the project might have on the environment. The areas that the developer must
consider for the particular project can be divided into eight broad categories. These categories include:

1. Land 5. Ecology

2. Water 6. Human Aspects
3. Air 7. Economy

4. Noise 8. Resources

For example: A developer is considering the effects on the environment of building an apartment
complex on a 25 acre parcel of land. The land contains a stream and fifteen acres of virgin forest. Under
air, he would consider the effects of the added pollution from the automobiles of the future residents
as well as emissions during construction. Land considerations might include the effects of the forest
on the land, levelling of the land due to grading, drainage of the water from the land and into the stream,
and possible sewage and solid waste removal. Stormwater drainage, the stream and effects of the
increase in demand upon the local aquifer would be key water concerns. A list of endangered plants and
animals would have to be obtained to determine if that would be aconcern. A determination that the project
would not have an adverse effect on the quality of sound of the area would have to be made. In addition,
a decision would probably be made that the effects on human aspects, economic concerns and resources
of the area at that time could not be evaluated. Thus, initial assessment would reveal the necessity to
coordinate with agencies in charge of Air Quality, Land Management and Water Quality. A more

comprehensive list of variables that the developer might consider is presented in Table 2.1.

The developer’s next step would be to determine what agencies are involved with each of the eight broad
categories mentioned above. This is one of the most difficult steps, as well as one of the most important.
Itis difficult because the developer has to determine which agency has jurisdiction over these areas.
In addition, since the laws and jurisdictions are not always set in stone, the processes and requirements
will often overlap. The importance of this step can not be underestimated. If the developer does not
conductathorough investigation into who hasjurisdiction, the project could be seriously delayed, costing
time and money. The best place to start is usually the local Department of Environmental Services or the
head of the County/City Commission.
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Environmental Attributes

LAND

Soil Stability
Natural Hazards
Land-use Patterns

WATER

Aquifer Safe yield
Flow Variations

0il

Radioactivity
Suspended Solids
Thermal Pollution
Acid and Alkali
Biochemical Oxy. Demand
Dissolved Oxygen (DO)
Dissolved Solids
Nutrients

Toxic Compounds
Aquatic Life

Fecal Coliform

AIR

Diffusion Factor
Particulates

Suifur Oxides
Hydrocarbons

Nitrogen Oxide

Carbon Monoxide
Photochemical oxidants

Hazardous Toxicants
Odor

NOISE

Physiological Effects
Psychological Effects
Communication Effects

ECOLOGY

Large Animals

Predatory Birds

Small Game

Fish, Shellfish, Water Fowl
Field Crops

Threatened Species
Natural Land Vegetation
Aquatic Plants

HUMAN ASPECTS
Life Styles
Psychological Needs
Physiological Systems
Community Needs

ECONOMICS

Regional Economic Stability
Public-Sector Review

Per Capita Consumption

RESOURCES
Fuel Resources
Nonfuel Resources
Aesthetics

Table 2.1 Enviromental Attributes
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The final step the developer should consider before entering the Environmental Permitting Process is to
determinehis ‘‘Environmental Permitting Team.”’

Small Project Medium Project Large Project
Owmer Owner Owner
Contractor Contractor Contractor
Architect " Architect
Engineer Engineer
Project Manager Project Manager
Lawyer
Environmental Specialists

Table 2.2 The Developer’s Environmental Permitting Team

On smaller projects, such asrenovations and single-family dwellings, the teammay consist of justthe owner
and the general contractor. The impact on the environment would be minor, if any, and the process would
usually be kept at the local level. As the project gets larger in scope, so does the possible need for more
members on the team, Additional team members could include the project manager, the architect, design
engineers, specialists in environmental testing and, if the job is large enough, a lawyer specializing, or at
leastknowledgeable, in environmental permitting.

The need to retain a lawyer for the larger projects is almost imperative. In the initial phases of the project,
alawyer can help determine the correct agencies and procedures for applying for the permit, determine
the applicability of various statutes and rules and research the possibility of exceptions and variances
to the statutes. Asthe project develops, the lawyer can assist in ensuring the developer submits the proper
legal forms and, if the permitting agency is negligent, assist in ensuring the permitting agency follows
the statutes correctly. For example: a permitting official may have a personal interest inkeeping a piece of
land from being developed. Attemptsto delay and discourage the developer in numerous ways to include
not reviewing the application in a timely manner or by the requesting of ‘‘special requirements’’ not
previouslyidentified could occur. The lawyer, knowing that there are federal and state guidelinesregarding
the timing of the application process and themanner in which itis to be conducted, could be extremely useful
inkeeping the process as timely as possible. Finally, havinga lawyer who isknowledgeable of the situation
would be critical should the development proposal go to court. As can be seen, on the larger construction
projects a lawyer brought in to the team during the initial conception of the project could save enormous
amounts of time and money.
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2.2 The Environmental Permitting Process

2.2.1 Overview

In its simplest form, The Environmental Permitting Process has three steps:

(1) Application Procedures
. (2) Agency Review
(3) Approval/Disapproval

The key to the process is the actions that take place during these three steps. All contractors should be
familiar with the basic permitting process for the State of Florida (Table 2.3). Some of the key activities
involved in the process may be identified as well as the maximum time limits allowed by the state.

2.2.2 Application Procedures

(1) Initial Contact

The first step in the application procedure isto contact the agencies that the developer has determined have
Jurisdiction over the project. Upon contacting them, the agency can then inform the developer whether or
not they are the applicable agency. If they are not, then they can usually provide the developer with the
correct agency. If they are the correct agency, they can inform the developer that:

(a) No permit is required;

(b) A general permit exists for that type of project;

(¢) A letter of permission must be obtained;

(d) The full permit procedure must be followed.

If no permit is required, the developer proceeds with the other areas of his construction sequence. For
the other three answers, the next step is a Pre-Application Meseting.

(2) Pre-Application Meeting

The Pre-Application Meeting can be one of the most important steps in the permitting process. It is at
this meeting that the development permitting team meets the agency permitting team in person. The
input received here and the way the teams relate will set the tone for the project. The developers need
to ensure that they bring all of the information on the project that is available to them, including any
drawings, test results, or studies that have been conducted. The development team also needsto ensure
that they have invited all of the applicable agencies for the particular environmental area of concern.

2.5
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Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Stepil.

Step 1 2.

Step 13.

Pre-application meeting with the Planning Council Staff.
Submitwritten notification of plan to Planning Council

Submitapplication formsto applicable agencies

a. One copy to Department of Community A ffairs

b. Fourcopiesto South Florida Water Management District

c. Copiesto State Departments of Natural resources, Enviromental Regulation, and

Transportation
The Planning Council reviews yourapplication
Youmeet with the Planning Council to identify issues that will arise during review of yourplan

The Planning Council notifiesyou and yourlocal government of inadequacies in the plan within 20
calander days of Step 4,

Younotify the Planning Council on your plan to correct deficiencies within five working
days of notification referenced in step 6.

Youprovide the Planning Council with required additional information.
Local government gets written notice to set public hearing for plan. A copy is sentto you.
Local governmentsets public hearing date, notifies you, the public, and the Planning Council.

Applicable agenciesprepare Impact Report

a. Planning council technical review/input

b. Watermanagementdistrictreview/input

¢. Agencies prepare report based on input

d. Draftreport sentto Planning Council, Local government, and you 10 days before meeting
¢. Planning Council meets with you

The Planning Council Reportisissued within 50 Calander days of Step 7. Copies go to youand the
local government.

Thepublic hearing by local government on the regional impact of your developmentis held, within
60 calandar days of Step 7.

TABLE 2.3 Exambple of a Florida Permit Process
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for the project. This would ensure that all of the agencies, as well as the developer, are operating under
the same instructions and assumptions, as well as help identify overlapping or redundancy at the earliest
possible time.

During the meeting, the focus should be on three areas:
(a) Therequirements for obtaining the permit;
(b) The exact process followed by the applicable agency;
(c) Developing a working relationship with the applicable

agencies,

If all of these areas are covered completely, the pre-application meeting will have been successful. If all of
these areas ate not satisfactorily covered, it may be prudent to schedule subsequent pre-application
meetings, until these guidelines are sufficiently covered. In addition, the develop'er should ensure that the
pre-application meetings with all of the differentagencies be conducted. These meetings should be planned
as close together as possible to ensure that all of the information is current and relevant. This enables the
developer to best determine a plan for when to submit the application.

(3) Application Submission Timing

The pre-application meetings identified the requirements for application as well as the projected time
required to complete theprocess. The developerneedsto review this information to determine the optimum
time and manner for submitting the applications. There are two basic concepts for determining when to
submit the applications. The first is to submit them all at once. This method is acceptable, and even
preferable, for small to medium size projects where the likelihood of changes and revisions isminimal. The
second method is to submit the applications in stages. This method is better for the larger projects where
the agencies often tend to request additions and make changes more often. This method would have the
developer submit the first level of applications and wait until the agencies send their comments before
conducting any further studies or tests. For example: the developer may be told in the pre-application
meeting that it was necessary to conduct soil boring tests to a level of 12 feet. But during the review
sequence, one of thereviewing departments noted that the soil boring tests would need to be takentoa depth
of 18 feet to go under the aquifer for that particular parcel of land. By waiting to ensure exactly what the
agencyrequired, thedeveloper would have saved some time and money. Whichever method the devel oper
chooses, the end result should be for all permits to be approved in a logical sequence to keep costs down

and reduce the possibility of one permit expiring before another required permitis even approved.
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(4) Application Preparation

Thenextstep isthe actual preparation of the application packet. Therequirements for these packets can vary
tremendously, depending on the size and type of project to the level and statutes of the permitting agency.
One thing is usually common though, they all usually have a standard application form of some type. The
key to submission of these forms is to;

(a) Fill in all forms in a neat, professional manner.

(b) Use simple, concise language.

(c) Provide all of the requested information in the requested format.

(d) Cross-check information provided in each form to insure consistency.
(e) Make a duplicate copy for company files.

In addition to the standard application form, most application packets will require additional

information. This information can include:

(a) Vicinity Maps

(b) Plan View Drawings

(c) Elevation or Section View Drawings
(d) Photographs

(e) Surveys

(f) Proof of Ownership

(g) Payment of initial fees

(h) Legal descriptions of the property
(i) Information for variance requests

(3} Information for rezoning requests
(k) Information for temporary use permits
(1) Information for special use permits

2.3 Agency Review
The Agency Review generally consists of four phases:

(a) Completeness Review

(b) Competence Review

(c) Legal Review

(d) Environmental Considerations
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The Completeness Review, asthe name implies, is the process in which the application packetis reviewed
by thereceiving agency for completeness. Thisreview checks tomake sureall of the necessary forms were
submitted in the correct number and format. If the submission isnot ¢ ‘complete,’”’ thereceiving agency will
usually notify the developer in writing of the deficiencies. The developer will then take corrective action
and either resubmit the entire packet or just forward the requested documents. The developer should ensure
that he is familiar with the particular process the receiving agency uses. Once the receiving agency
determinesthat the submissionis complete, it will then assign the request packet a *“start time.’’ This start
time is the date that the permitting process s officially recording as the beginning of the permitting process.
Itis this date in which the maximum times for each step of the process is judged by (Table 2.3).

The Competence Review begins when the receiving agency distributes copies of the application packet
to departments within its own organization and to other outside agencies. Each of these departments
and agencies then review the request to ensure they meet existing regulations and guidelines. During
this time, as well as during the submission, the agencies may require additional or supplemental
information. These can come in the form of reports, which are usually informal, and assessments, which
are usually more formal. These reports and assessments can include:

(a) Data Reports ,

(b) Technical Literature Reviews

(¢) Technical Expert Reviews

(d) Development of Regional Impact (DRI)
(¢) Planned Unit Development Packets (PUD)
(f) Environmental Impact Statement (EIS)

The agency requesting the information will, in most cases, provide the developer with the requirements
and format for these reports and assessments (Table 2.4).

The reviewer also has the opportunity at this time to input his or her own experience into the review, For
example: Thereviewer may have worked on a similar project in the areaand is familiar with certain factors
thatcould influence the project that are not coveredin theregulations. Atthis point, theinjection of particular

‘subjective’’ inputinto the request can occur. The developer should be mindful that these suggestions are

not written laws, and, if the developer thinks the input is detrimental to the progress of the permit, he or she
may want to challenge the legality of any additional request for information.

During the Legal Review, the application is reviewed to determine the ability of the agency, under the
law, to issue a permit, and the proof of the developer that the land is properly owned.

The Legal Review will also review the submission for consistency with any conflicting or pending
legislation.
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PROJECT

Airports, heliports, landing strips
Batchplants

Bulk storage

Commercial developments >3 acres
Commercial forestproductsremoval
Construction in streamchannels
Developed campgrounds
Educational facilities

Electrical substations, powerplants
Fishand wildlife
Forestmanagementprograms
Golfcourses
Governmentbuildings

Harborsand marinas

Highways, roads and structures
Medical facilities

Mobile-home parks

Motels, apartments with > 5 units
Multiperson dwellings

Organized recreation camp
Overhead orunderground utilities
Parking lots

Peirsand shoreline construction
Pumping stations

Quarries

Radio, TV, telephone relay stations
Sewageand water-treatmentplants
Skiing facilities

Solid-waste transferstations
Stations, transmission lines, structures
Streamcrossing

Subdivisions

Variances

Waterstorage tanks and reservoirs
Wrecking yards

A.Environmental Impact Statement
B. Plot Plan

C. Grading and Slope Stabilization Repbrt

D. Vegetation Preservation and Protection Report

E. Slope AnalysisMap

F. Storm Drainage and Hydrology Report

G. Fire Protection Report
H. Soil and Geology Report
1. Shoreline Report

X =Required

TABLE 2.4 Sample Supplemental Reports By Project Type
Source: California Office of Planning and Research, 1984
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Upon compiling their individual reports, the receiving agency usually evaluates the information and
presents it, with a recommendation to a ruling body for decision. It is at this point that the final public
hearingsare held and the entire requestis decided upon its Environmental Considerations. Withthereports,
the public input, additional tests, if required, and institutional knowledge, the governing body renders a

decision. In most cases, the decision will be either:

(a) Approved

(b) Approved with Considerations
(c¢) Intent to Deny

(d) Denied

Should the decision be ‘* Approved with Considerations,’ the request will be considered as approved
upon the developer meeting certain requirements set by the ruling authority. The developer must meet
these requirements within a certain set time to be accepted as approved. If the decision is tuled as ““Intent
to Deny’’ the developer is informed that the request has been formalily denied, but that the files are still
active. This means that the developer has a chance to remedy certain deficiencies noted by the reviewing
agency and, upon completing these changes, can appeal the decision either before the ruling authority
orbefore ajudge, depending on the agency regulations. Ifthe decisionis ‘Denied,’’ the file is considered
as closed and no appeal process is provided. The developer will have to either make changes and
resubmit at a later date or drop the project altogether.

2.4 Summary '

The environmental permitting process can be a costly and time-consuming step in the construction
process. Itis important that the developer be familiar with the process so that decisions that will result in
the maximurn benefit for the project can be made. He or she must first know the terms that are associated
with environmental permitting so that the ability to *“talk the talk’” with the applicable agencies can happen.
The areas which are involved with environmental permitting and the agencies which regulate these areas
must be known. Armed with this information, the developer must then know the process that the
environmental permitting agencies will follow in deciding on the request for the permit. By knowing this
information, the developer will be able to complete the permitting process in a timely and cost efficient

manner and will help to insure the successful completion of the project. This chapteris dedicated to ensuring
that the developer has that knowledge.
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2.5 Definitions
Aquifer A water bearing stratum of permeable rock, gravel, or sand
Environment The combination of all external influences and conditions affecting the
life, development and ultimate survival of an organism.
2.6 Works Cited

Rona, Donna C. (1988). Environmental Permits, A Time Saving Guide, New York: Van Nostrand Reinhold
Company.

(1989). Everything Y ou Always Wanted To Know About Environmental Permitting. Tallahassee, Florida:
The Florida Bar Continuing Education Committee and the Environmental and Land Use Section.

2.12




CHAPTER3
WETLANDS

3.0 Introduction

Florida s a highly attractive and beautiful state that is quickly becoming the third most populated state in
the U.S. With so much to offer: good weather, beautiful coasts, lush landscapes, thousands of miles of
streams and just as many lakes, great fishing and exotic animals, it is easy to understand its attraction. Not
until recently however has the cost of this rapid expansion become clear. Ironically,the part of Florida that
is generally thought of by many as unattractive and virtually useless is actually the heart and soul of the state:
the Wetlands.

3.1 Functions of Wetlands
Wetlands play manyroles in the ecosystem of Florida. The coastal estuaries and their wetlands are spawning
grounds, nurseries, and food sources for two-thirds of the fish and shellfish caught along the Atlantic coast
and in the Gulf of Mexico. Wetlands serve asnesting grounds for many species of waterfowl, waterbirds,
and songbirds(Figure3.1). Approximately 20% ofthe plants and animals listed by the federal government
as threatened or endangered rely heavily on wetlands. Although not normally considered good water
recharge areas because of the sheer volume of water stored in Florida’s wetlands, they do account for a
significantamount of recharge to Florida’sunderground waters. Wetlands forman integral part ofa region’s
hydrologic system in that they temporarily store flood water, thus reducing damage associated with flood
flows. A large portion of the sediments and '
pollutants are picked up by surface water and
flow into the wetlands, passing through a
biological filtering system before discharging
into our lakes and streams. On the coasts, the
groundwater pressure created by the wetlands
holds back saltwater intrusion. Aesthetics,

recreation, and education are just some of the
other benefits wetlands offer.

On a larger scale it has been speculated that
withoutits wetlands, Florida would become a
desert. This is due to the cycle of evaporation
of standing water into the atmosphere,
consequently resulting inrainfall. Areasaround
the world’s northern hemisphere at the same
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latitude as Florida are all deserts, the only exception being the Mekong Delta region of Vietnam, a major
wetland area.

3.2 What is a Wetland?

Although authorities usually adopt their own definition of a wetland, citing slight characteristic differences
in vegetation, soil, and animal types, the meanings vary little. A widely accepted official definition of a
wetland is that adopted by the U.S. Army Corps of Engineers (COE) which states:

Wetlands are areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support and under normal conditions do
support a prevalence of vegetation typically adapted for life in saturated soil

. conditions. Wetlands generally include swamps, bogs, marshes, and similar areas.

Although many governmental agencies define wetlands by similar standards, there are differences.
Although keeping up with these variations can be frustrating, the differences may be very important
to understand. The Florida Department of Environmental Regulation refers to Chapter 17-312.020 of the
Florida Administrative Code.

Wetlands generally occur along gradually sloping areas between uplands and deep water environments,
such as rivers and lakes, or form in isolated basins. Nearly all vegetated wetlands are located inland |
in fresh water areas with the remainder being coastal.

3.3 Decline of Wetlands .
Only in the last 20 years has the importance of wetlands been recognized and actions have been taken
to slow their decline. It is estimated that less than 50% of the original 215 million acres of wetlands in the
United States exist today.

The estimated wetland loss in Florida is even higher at 60%. Wetlands are drained or filled for such
uses as agriculture, mining, forestry and urbanization. In the past, Florida went to great lengths to rid
itself of much of its water because of pressure to use the wetlands for agriculture, and other purposes
(Figure 3.2). As a result, Florida is experiencing a number of water management concerns, including :
flood control, drought, poliution, water supply, conservation, environmental and ecological problems with
which the state must now deal.

|
E
3.4 Dredge and Fill Permits E
More often than not a developer or building contractor becomes involved in wetlands and their I
regulation when they have the need to dredge or fill these areas to obtain the necessary site conditions for L

!

]
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a project. Since wetland areas are relatively cheap compared to higher and dryer land, they are generally
purchased with the intention of filling them with soil, concrete, and othermaterial tomake these areas useful
to developers, farmers and others. Mining companies often purchase wetlands to dig for resources. To
protect Florida’s valuable and sensitive wetlands, U.S. and Florida lawrequires anyone conducting activity
that may cause harm to these areas to obtain a Dredge and Fill Permit. This permitting program regulates
the discharge of dredge or fill material into waters of the United States, including wetlands adjacent to
waters. Permit applications are evaluated using EP A guidelines and issued by either the COE orthe Florida
Departmentof Environmental Regulation (DER).

Factors taken into account when reviewing permit applications include:

* impact on the environment

* impact on society

* otheralternatives

* necessity for dredging or filling

3.4.1 Violation of Dredge and Fill Regulation

Regulation of the Dredge and Fill program istheresponsibility of the COE and DER. Violations are handled
throughthe EPA, COE, or DER. Noncompliance with the permit or failure to obtain a permit may resultin
anadministrative order requiring compliance within a specified period of time or civil action will be taken.
Depending on the severity of the violation, penalties can range from civil action such as temporary or
permanent injunctions, to criminal prosecution in the case of willful or negligent violations.

Those in violation can be fined between $2,500 and $25,000 per day of violation, or imprisoned for up to
one year, or both.

3.4.2 Types of COE Dredge and Fill permits

Individual Permits- Major projects usually require processing by the district office as individual
permits, with public notices and, under certain circumstances, public
hearings and formal Environmental Impact Statements.

Lettersof Permission- Used to authorize Section 10 activities such as minor structures and limited
dredging operations with a contained, upland disposal area.

General Permits- Coveraclearly specified category of projects which havelittle orno significant

environmental impact. These include private and commercial docks, riprap
revetments, boat ramps and slips, outfall structures, and other activities.
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NationwidePermits-  Provide prior approval on a truly nationwide basis for a large group of minor

activitiesincluding the repair of certain structures, structures in residential

canals, minor road crossing fills, and other, or similar works.

Water management districts and local governments may, and often do have their own permitting programs
along with the federal and state programs. '

3.5 Jurisdictional Declaratory Statements (JDS)

Defining whether or not a portion of land is considered a wetland (waters of the state) is very difficult for
alayman. Asthe DER putsit; ** The Department recognizes that the natural border of certain water bodies
listedin Section 17-312.030 F.A.C., may be difficult to establish because of seasonal fluctuationsin water
levelsand other characteristics uniqueto a giventerrain’’ (F.A.C., 17-312.045). InFloridaaproperty owner
or anyone who has a legal or equitable interest in the property can petition the DER for a Jurisdictional
Declaratory Statement (JDS) which will determine whether or not the property contains a wetland.

The fees associated with the JDS are:

(A) For property 0 - 50 acres in size $ 250
(B) For property 50+ - 100 acres in size $ 500
(C) For property 100+ - 500 acresinsize ____ $1,000
(D) For property 500+ - 750 acres in size ___ $ 2,000
(E) For property 750+ - 1000 acres in size ____ $2,500
(F) For property greater than 1000 acres in size $ 2,500
(plus $500 for each 500 acres over 1000 acres, up to a maximum of $10,000)

TheJDS can beinvaluableto property ownersand developersinthatitleavesno doubtas to what constitutes
waters of the state on a given property. For additional information concernin gthe JIDSreferto Chapter 17-
312.040 of the Florida Administrative Code (F.A.C).

3.6 Current Wetlands Regulatory Programs

Federal, state and local government each have some form of program that regulates the use of wetlands.
Some focus on regulating alterations of wetlands, others regulate the use of wetlands in order to protect

natural resources such as clean water, plants, and animals. Still others deal with activities thataffect wetlands
in a indirect way, such as dams.
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3.6.1 Federal Programs

The Federal wetland regulatory program of Section 404 of the Clean Water Act is the dominant program
in regulating wetland destruction nationwide. Section 404 requires anyone attempting to dredge or fill
material into U.S. waters, including wetlands, to first receive a permit from the COE. Other impacts such
as chemical and biological alteration are included.

Guidelines set by both the EPA and the COE usually prohibit the discharge of dredge and fill material
into U.S. waters unless:

* No other practical alternative is available that would lessen the harmful effects.
* Discharges will cause no significant impact on waters into which they are discharged into.
* All applicable laws must be obeyed.

*Every effort to lessen adverse effects on the ecosystem, usually mitigation, is taken.

The task of carrying out the Section 404 program rests heavily on the COE and the EPA. Also involved
is the U.S. Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS),
both which serve as advisors.

The responsibility of the EPA is to review permit applications being evaluated by the Corps and make
any necessary comments. The EPA also must: handle general enforcement; administer provisions for
state assumption of the permit programs; determine applicability of exemptions specified in section
404(f); design guidelines for the specification of disposal sites and deny or restrict the use of any area as

adisposal site.

The FWS role in the dredge and fill program as stated in the Fish and Wildlife Coordination Act(FWCA)
is as a consultant to the EPA and COE. Their role in permitting decisions is specified by the
Memorandum of Agreement between the Corps and the Department of the Interior (DOI). The FWS
also represents the DO in their review and negotiations of Dredge and Fill permits.

When dredge and fill activities affect marine resources, the NMFS has the responsibility of review and
consultation just as the FWS. Its role is defined in the Memorandum of Understanding with the Corps.
The NMFS has responsibilities stated in several Acts concerning wetlands; the Marine Protection

Research and Sanctuaries Act of 1972 and the Endangered Species Act are just a few.
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3.6.2 State Programs

States can assume substantial authority to regulate their wetlands under federal and state laws. Floridahas
adopted its own programs in hopes of gaining better control of activities affecting wetlands. Backed by new
and stricter state laws, these programs seek to fill the voidsin federal programs that do not suit the state’s
special needs. The focus of these programs is to consider the cumulative effects of activities, such as
Dredging and Filling, on 2 body of water.

Anyone performing activities in or around Florida’s waters is required to obtain a permit from the state’s
primary environmental permitting agency, the Department of Environmental Regulation (DER). The
Department’s Division of Water Management is responsible for administering the Wetland Resource
Permits (dredge-and-fill) and works closely with the Water Management districts and the Florida
Department of Natural Resources (DNR).

Depending on the size or type of project for which a permit is sought, wetland resource permits are issued
either by the Department’s Tallahassee Office, its District Offices, or by a water management district to
which the permitting program has been delegated.

DNR isthe primary agency involved in the coastal permitting program and when state lands such as aquatic
areas (for example, lake bottoms) are involved.

The Game and Fresh Water Fish Commission (GFWFC) hasbecome more involved in enforcement of
wetlandsregulation. When violationsare determined as criminal GFWFC will be notified and will make
any arrests that are necessary.

3.6.3 Local Programs

InFlorida, state wetland regulatory laws delegate implementation of state programsto thelocal government.

Local governments have several other methods which they often use concurrently to provide local wetland
regulation: subject ordinances with specific permitted and conditional uses for desi gnated areas, wetland
conservation districts and a map designating woodlands under consideration. Restrictions on dredge and
fill activities have become a major thrust of these programs.

Wetland ordinances may be adopted as a part of the local zoning code, as a specific district, as'a separate
ordinance within the municipal code or as a element of the comprehensive open space plan.

3.7
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3.7 Major Wetland Regulations Affecting Dredge and Fill Activities

3.7.1 Federal Regulations
* The Rivers and Harbors Act of 1899, This act prohibited the unauthorized obstruction or

alteration of any navigable water of the United States. Section 10 of this Act prohibits the
excavation of material from, or the deposition of material into, any navigable water of the United
States without a permit or other authorization from the United States Army Corps of Engineers.
The Act also restricts the accomplishment of any other work that would affect location, course,
capacity, or condition of such navigable waters. This Act was drafted with the intention of
maintaining safe waterways for travel and commerce. Under this Act the Corps limited its
jurisdiction to activity affecting the navigable capacity of waterways, reviewing permit
applications on the basis of impact on navigation (Federal Register, July 19, 1977).

Because of public pressure up in the COE to broaden their scope to include more protection of the
environment, in 1968 the Corps published the following pursuant to its duties under the 1899 Act. *‘ The
decision as to whether a permit will be issued must rest on an evaluation of all relevant factors, including
the effect of the proposed work on navigation, fish, wildlife, conservation, pollution, aesthetics, ecology
and the general publicinterest.”’(33 C.F.R.)

*  Federal Water Pollution Control Act (FWPCA) of 1972,

This act prohibited the discharge of pollutants into navigable waters without a permit, and
section 404 of this act regulated the discharge of dredge and fill material. Section 404 of the
FWPCA establishes a permit program, which is administered by the secretary of the Army acting
through the Chief of Engineers to regulate the discharge of dredge material and those pollutants
that comprise fill material into the waters of the United States. Applications for Section 404
permits are evaluated by guidelines developed by the administrator of the Enviromental
Protection Agency(EPA) in conjunction with the Secretary of the Army. The Chief of Engineers
can make a decision to issue a permit that is inconsistent with those guidelines if required for
navigation. Section 404(c) gives the Administrator, EPA, further authority subject to certain

procedures, to restrict or prohibit the discharge of any dredged or fill material that causes an

unacceptable adverse effect on municipal water supplies, shellfish beds and fishery areas,

wildlife, or recreational areas (Federal Register, July 19, 1977).

After a court order, the Corps redefined their definition of ‘‘navigable waters” to also include .

artificially created channels connected to navigable waters, nonnavigable interstate waters up to their
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headwaters, tributaries to navigable waters up to their headwaters, intrastate waters up totheirheadwaters

that are used for interstate commerce, and woodlands adjacent to such waters {Brown and Starnes, p.125,
1983).

* 1977 Clean Water Act, This Act was the first federal act to address itself to woodlands. In this
Act, dredge, fill, and discharge regulations included woodlands that are adjacent to United States
waters. The terms *‘woodlands’ and ‘“adjacent’’ were defined separately. The term
““woodlands’” was defined as those areas that are inundated or saturated by surface water or
groundwater at a frequency and duration to support, and under normal circumstances do support,

a prevalence or vegetation typically adapted for life in saturated soil condition. The term
“‘adjacent’” was defined as bordering, contiguous, or neighboring woodlands; woodlands
separated from other waters of the United States by man-made dikes or barriers, natural river
berms, beach dunes, and the like are “*adjacent woodlands.’’

To regulate fill and dredge under the 404 Program, the Corps implemented a revised permit
system. They developed two types of permits.: A general or nationwide permit and individual
permits. Activities that fall under the general permitare *‘permitted’’ and are not requiredto go through the
application process. For all other dredge and fill operations individual permits are required.

The 1977 Actexempts the discharge of dredged and fill material in connection with certain minor activities
fromall permitrequirements provided that the discharge isnotincidental to an activity intendedto convert
anarea ofnavigable watersto anew use that involvesimpairment of flow or circulation of waters (Federal
Register, July 19, 1977),

*  Emergency Woodlands Resources Act of 1 986,

This act was established to promote, in concert with other federal and state programs,
conservation of wetland resources. It is also designed to help fulfill international migratory bird
treaty obligations through further governmental and private sector cooperation and addition
public acquisition of woodlands.

*  Marine Protection Research and Sanctuaries Actof 1972,

Section 103 of this Act authorizes the COE to issue permits, after notice and opportunity for
public hearings, for the transportation of dredged material for ocean disposal.

Because of wetlands' influence on manyimportant issues: water, flooding, wildlife, fishand plantlife, many
other national regulations existthat dictate what can and cannot be done with woodlands. Recently, wetland
activity has come under even more scrutiny and stricter rules are probably on the horizon,
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3.7.2 State Regulations
*  Warren S. Henderson Woodlands Protection Act of 1984
This act is the primary state statute concerning woodlands protection in Florida and is
administered by DER. The legisiation provides criteria for permitissuance; enforcement;
agricultural activities; revisions of the vegetative index; review of applications for the use of
state lands; a woodlands indicator index; restrictions on dredge and fill activities; and redefines

the term “‘waters’’ to include reference to the everglades.

*  Florida Statutes that Dictate Wetland Management:

Chapter 403 - Environmental Control(DER, Dredge and fill permits)

Chapter 380 - Florida Environmental Land and Water Act of 1972

Chapter 373 - Florida Water Resources Act of 1972

Chapter 372 - Game and Fresh Water Fish

Chapter 259 - Land Conservation Act of 1972

Chapter 253 - Authorizes state regulatory programs for woodlands and water resources
Chapter 163 - Local Government Comprehensive Plan Act of 1975

* Florida Administrative Codes Affecting Dredging and Filling
Chapters 17-312, 17-4, 17-27, 17-103

3.7.3 Local Regulations

Local governments here in Florida have substantial regulatory authority over woodlands through their
zoning and other land use and development programs. Some implement a specific wetland ordinance
while others may choose to protect woodlands through comprehensive zoning programs. Other local
control measures can include building codes, performance standards, flood plain regulations, and

others.

It is important to understand the local policy in the area in which the activity, eg. dredging and filling,
is taking placing because of the many variations from county to county, city to city.

3.8 TYPESOF WETLAND ALTERATION
The alteration of a wetland refersto any activity that changes itsnatural state and effects its ability exist and
support life dependant upon it. Three types of wetland alteration are recognized; physical, chemical, and

biological.
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3.8.1 Physical Alterations
Filling: adding any material to change the bottom level of a wetland or to replace the wetland
with dry land. '

Draining: removing the water from a wetland by ditching, tilling, pumping.

Excavation: dredging and removing soil and vegetation from a wetland.

Diverting Water Away: preventing the flow of water into a wetland by removing water upstream,

lowering lake levels, or lowering ground water tables.

Clearing: removing vegetation by burning, digging, application of herbicide, scraping, mowing or

otherwise cutting.

Flooding: raising water levels, either behind dams or by pumping or otherwise channeling water into a I

wetland.

Diverting or Withholding Sediment: trapping sediment, through construction of dams, channelization or
other types of projects; thereby inhibiting the regeneration of woodlands in natural areas of d

as deltas.

Shading: placing pile-supported platforms or bridges over woodlands, causing vegetation to die.

Conducting Activitiesin Adjacent Areas: disrupting the interactions

between woodlands and adjacent land areas, or incidentally
impacting woodlands through activities at adjoining sites.

3.8.2 Chemical Alterations
Changing Nutrient Levels: increasing or decreasing levels of
nutrients withinthe local water and/or soil system, forcing changes
in wetland plant community.

Introdycing Toxins: adding toxic compounds to a wetland either
intentionally (forexample herbicide treatment toreduce vegetation)
orunintentionally, adversely affecting wetland plants and animals.

3.8.3 Biological Alterations
Grazing: consumption and compaction of vegetation by either
domestic or wild animals,

Disrupting Natural Populations: reducing populations of existin g

species, introducing exotic species or otherwise disturbin gresident
organisms (Figure 3.3).
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3.9MITIGATION

In a attempt to help those applicants that do not meet the criteria for a dredge and fill permit and to avoid
costly litigation, many federal, state, and local agencies have developed mitigation policiesand practices.
In common usage, mitigation means alleviating orreducing severity or harm. In governmental policy terms,
it is much more complex and continually changing, Many of these mitigation policies and practices have
become highly controversial. Some environmentalists believe mitigation policies and practices of these
permitting agencies are bent, broken orignored in an attempt to avoid costly and time consuming litigation.

Almost every wetland regulatory agency, federal,state, and local, that considers mitigation an alternative
hasits own definitions of mitigation options. One example is the Council on Environmental Quality’s (CEQ)
list for all federal activities affecting the environment as follows in its 1978 National Environmental Policy
Act(NEPA) guidelines:

avoiding adverse impacts to woodlands altogether by denying a project permit;

- minimizing impacts by limiting the degree or magnitude of the project;
- rectifying the impact by repairing , rehabilitating, or restoring the affected environment;

- reducing or eliminating the impact on woodlands by preservation and maintenance operations

during the life of the project; and

- compensating for the wetland losses by replacing or providing substitute resources or

environments.

On a state level, Florida’s DER has developed detailed mitigation rules for the evaluation of permit
applications. These rules define mitigation as an action or series of actions that will offset the adverse
impacts of a project on the waters of the state altered by the project. Mitigation does not mean:
(@  avoiding environmental impacts of a project restricting, modifying or eliminating the
proposed dredging and filling
() making cash payments
(¢©)  conveyanceof interestin land unless the conveyance will offset potential adverse impacts
of the proposed dredging and filling, such as cumulative impacts. The state will consider
marsh creation as a mitigation option if the permit applicant wishes.
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Two strategies used to offset a project’simpact on a wetland area are: minimizing the impacts as much as
possible and compensating for the impacts. Though both strategies may be used together, compensating
isbetter suited for projects where minimizing adverse effectsis difficult. With compensation, the developer
isallowed to eliminate the wetland and in return must either restore other woodlands or create new ones at
another site.

On the average, for every one acre of wetland destroyed, two to three acres must be restored or created.
Finding a suitable site for wetland restoration or creation can be difficult.

Asstated earlier, mitigation, its policies and practices, can be very controversial. Much of the debate is over
policies that are not very clear, such as: what amount of mitigation should be required; who should
undertake and pay for mitigation; how to measure the values of woodlands being measured; when should
mitigation take place; how compliance with mitigation requirements can be ensured; and the methodology
used to determine appropriate mitigation.

Insome cases, the expense of mitigation can reduce the profitability of projects that are no longer feasible.

. Some developers complain that agencies sometimesuse conditions as leverageto discourage projects. The

possibility of being taken to court by environmentalist groups as well asthe lack of incentive and cohesion,
some agencies make concessions hard to come by. Because of this some developers seelitigation asamore
attractive means of reconciliation. Mitigation through state and local agenciesis, onthe whole, simpler than
through federal agencies like the COE and EPA.

Section404 (FWPCA) states thatany wetland losses by the private sector mustbe mitigated through federal,
state and local woodlands regulatory programs. DER requires the applicant to provide alternatives and
provide financial support if mitigation costs exceed $20,000. itis estimated that 66 percentofall individual
permits have been modified substantially to minimize project impacts.

3.10 Violation of Wetland Regulation _

In the case of woodlands, as is the case with other areas of the law, ‘‘ignorance of the law is no excuse.’’
If violations such as ignoring permit conditions, failure to obtain a permit, or others do occur, then the
authorities will prosecute the responsible party. Anyone from the owner or developer to the general
contractor and subcontractors on down to the machine operator can be held responsible. Generally the first
action of the authorities is to issue an administrative order requiring compliance within a specified period
of time or take civil action. Violations can be deemed as civil or criminal depending on the circiimstances.
Penaltiesmay be heavy fines, stopping work with temporary or permanent injunctions, corrective measures
like rebuilding or creatingnew woodlands, or even criminal prosecutionif violation is willful or negligent.
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3.11 Contractor’s Responsibilities

First and foremost, the contractor should be knowledgeable of the regulations and procedures of wetland
regulating agencies havingjurisdiction in the project’s area. The ability to foresee problems associated with
woodlands can be invisible to the construction professional. Sometimes the contractor may be one of the
few if not the only person associated with the project that has some knowiedge of wetland regulation.
Violations of wetland regulations, whether or not intentional, can be detrimental to all. With the ever
increasing scarcity of land available, woodlands are becoming involved more and more. it may be very
helpful to obtain a copy of Chapter 17-312 of the Florida Administrative Code and understand it before
proceeding with work effecting woodlands. Also seek help from governmental agenciesif questions arise,
in order to be able to make appropriate decisions.

Also the contractor should understand whose responsibility it is to apply for and obtain the necessary
permits forthe job. They must see that a project complies with all other federal, state, and local laws, codes
and ordinances regarding woodlands before ground is broken. But it is the contractors job to be aware if
permitshave been obtained and to comply with the conditions of those permits. Contractors would be wise
to see that all of these conditions have been met before they bid the job for these reasons:

*  Permit conditions may require that work on your part be done a specific way, using time
consuming and costly methods.

*  Ground breaking could be delayed many months or even years waiting for project to be approved.
* Theinclusion in the bid provisions for liability
Refer to chapter 18 for points of contact and any further questions on wetland problems.
Wetlands issues are being talked about frequently by the higher scholars of government. Topics such as,
““Nonetloss’’ and compensation for profits lost to property owners due to wetland restrictions continue to
be issues in Congress and have been batted around for several years.
3.12 Definitions
Adjacent means bordering, continuous, or neighboring. Woodlands separated from other waters of the
United States by manmade dikes or barriers, natural river berms, beach dunes, and the like are *‘adjacent

woodlands.”” (EPA)

Approved Program means a state program approved by the EPA. An ‘‘approved State’’ is one
administering an ‘ ‘approved program.”’’ (EPA)
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BestManagement Practices (BMP’s) means methods, measures, practices, or designand performance
standards to prevent or reduce the pollution of waters of the United States. BMP’s include but arenot limited

to schedules of activities, prohibitions of practices, and maintenance procedures. (EPA)

Discharge of Dredge and Fill Material meansany addition of dredged material into waters of the United
States. The term includes, without limitation, the addition of dredged material into waters of the United
States and the runoffor overflow from a contained land or water disposal area. Discharges of pollutants into
waters of the United States resulting from the subsequent onshore processing of dredged material that is
extracted for any commercial use (other than fill) are not included in this term. They are subjectto Section
402 of the Clean Water Acteven though the extraction and deposit of such material may alsorequirea permit
from the Corps of Engineers. (EPA)

Discharge of Fill Material means the addition of fill material into waters of the United States. The term
generally includes the following activities:

(1) placement of fill that is necessary for the construction of any structure

2) the building of any structure or impoundment requiring rock, sand, dirt, or other materials
forits construction

3) site-development fills forrecreation, industrial, commercial, residential, and other uses

4 causeways orroad fills

(5) dams and dikes

(6) artificialislands

(7)  property protection and/orreclamation devices such asriprap, groins, seawalls, breakwaters,
andrevetments

(8) beach nourishment

(9) levees

(10)  fill for structures such as sewage treatment facilities, intake and outfall pipesassociated with
power plants and subaqueous utility lines

(11)  antificialreefs. (EPA)

DisposalSite meansthatportion of U.S, waters enclosed within fixed boundaries and consisting of a water
surface area (when present), a volume of water (when present), and a substrate area. In the case of
woodlands on which water is not present, the disposal site consists of the woodlands surface area. Fixed

boundaries may consist of fixed geographic point(s) and associated dimensions, or of discharge pointand
specific associated dimensions. (EPA)

Dredged Material means material that is excavated from waters of the United States. (EPA)
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Dredging means excavation, by any means, in waters. Italso means the excavation, or creation, of a water
body whichis, oristo be, connected to waters, directly or viaan excavated water body or series of excavated
water bodies. (Florida Statute 403.911)

Estuary means a semi-enclosed, naturally existing coastal body of water which has a free connection
with the open sea and within which seawater is measurably diluted with fresh water derived from river
systems. (Florida Statute 403.911)

Fill Material means any material used primarily either to replace water with dry land or to change the
bottom elevation of a water body. The term does not include any pollutant discharged into the water
primarily to dispose of waste, as that activity is regulated under Section 402 of CWA. The Director, in
consultation with the Section 402 permitting authority, will determine the primary purpose of proposed
activities. (EPA)

Filling means the deposition, by any means, of materials in waters. (Florida Statute 403.911)

General Permit means either a State or Corps of Engineers Section 404 permit authorizing discharges
of dredged or fill material from clearly described categories of activities thatare similar in nature, will cause
only minimal adverse environmental effects when performed separately, and resultinminimal cumulative
adverse effects on the environment. These Section 404 permits are issued on a local, state, regional, or

nationwidebasis. (EPA)

Headwaters meansany pointofastream where water flowislessthan 5 cubic feetper second under normal
conditions.

Lagoon means a naturally existing coastal zone depression which is below mean high water and which
has permanent or ephemeral communications with the sea, but whichis protected from the seaby some type

of naturally existing barrier. (Florida Statute 403.911)

Nationwide Permit meansaDepartment of the Army authorization for certain discharges of dredged or
fill material into waters throughout the nation. (EPA)

Waters of the United States means:
1. The territorial seas with respect to the discharge of dredged or fill material.

2. Coastal and inland waters, lakes, rivers, and streams that are navigable waters including
adjacent woodlands;
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3. Tributaries to navigable waters including adjacent woodlands;
4. Interstate waters and their tributaries, including adjacent woodlands; and

5. All other waters of the United States not identified in paragraphs 1-4, which could affect
interstate commerce. The landward limitof jurisdictionin tidal waters, in the absence of adjacent
woodlands, shall be the high tide line and the landward limit of jurisdiction of all other waters,
in the absence of adjacent woodlands, shall be the ordinary high water mark. (EPA)

3.13 Additional Information

FEDERAL AND STATE WETLAND AGENCIES

DEPARTMENT OF ENVIRONMENTALREGULATION (DER)
DISTRICT AND BRANCH OFFICES

Water Management Program Administrators (WMPA)

Wetland Resource Managers (WRM)

Branch Office Environmental Managers (EM)

Northwest District
160 Governmental Center
Pensacola, Florida 32501-5794

Northwest District Branch
340 W. 23rd Street, Suite E
Panama City, Florida 32405

Northwest District Branch
2600 Blair Stone Road
Tallahassee, Florida 32399-2400

Northeast District

7825 Bay Meadows Way

Suite 200 B

Jacksonville, Florida 32256-7577

Central Florida District
3319 Maguire Road, Suite 232
Orlando, Florida 32803-3767

SUNCOM 695-8300

SUNCOM 777-4375

SUNCOM 278-3704

SUNCOM 880-4340

SUNCOM 325-1011
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Central Florida District Branch
13 East Melbourne Avenue
Melbourne, Florida 32901

Southwest District
4520 Oak Fair Boulevard
Tampa, Florida 33610-7347

Southwest Florida District .Branch
7451 Golf Course Boulevard
Punta Gorda, Florida 33982-9359

South Florida District
2269 Bay Street
Fort Myers, Florida 33901-2896

South Florida District Branch
11400 Overseas Highway
Suites 219-224

Marathon, Florida 33050

Southeast Florida District
1900 S Congress Avenue, Suite A
West Palm Beach, Florida 33406

Southeast Florida District Branch
2745 SE Momningside Boulevard
Port St. Lucie, Florida 34952

SUNCOM350-4800
FAX:407-984-4809

SUNCOM 552-7612

SUNCOM721-7636

SUNCOM 748-6975

SUNCOM451-5094

SUNCOM 232-2650

SUNCOM 252-5053

DEPARTMENT OFNATURALRESOURCES

Bureau of Beaches and Shores
Department of Natural Resources
3900 Commonwealth Boulevard
Tallahassee, FL.32303
904-488-3180
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Bureau of State Land Management
Department of Natural Resources

3900 Commonwealth Boulevard
Tallahassee, FL. 32303
904-488-9120

Bureau of Survey and Mapping
Department of Natural Resources
3900 Commonwealth Boulevard
Tallahassee, FL.. 32303
004-488-2427

U.S. FISH AND GAME COMMISSION OFFICES

Northwest Region Northeast Region

6938 Highway 2321 Route 7 Box 440
Panama City, Florida 32409 Lake City, Florida 32055
904-265-3676 904-758-0528

Central Region South Region

1239 S.W. 10th Steet 3900 Drain Field Road
Ocala, Florida 32674 Lakeland, Florida 33803
904-629-8162 813-644-9269
Everglades Region

511 North Military Trail

West Palm Beach, Florida 33415
407-683-0748
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FEDERALANDSTATE WETLAND AGENCIES

GAME AND FRESH WATERFISH COMMISSION

Game and Fresh Water Fish Commission

620 South Meridian Street
Bryant Building
Tallahassee, Florida32301
904-488-1960

Executive Director, Colonel Bob Brantly

ENVIRONMENTAL PROTECTION AGENCY (EPA)

Environmental Protection Agency

345 Courtland Street, N.E.
Atlanta, Georgia 30309
404-881-4201

WATERMANAGEMENTDISTRICTS

Northwest Florida

Water Management District
Rt. 1, Box 3100

Havana, FL. 32333
904-487-1770

St. Johns River

Water Management District
P.O. Box 1429

Palatka, FL. 32078-1429
904-328-8321

South Florida
Water Management District
P.O.BoxV

West Palm Beach, FL. 33402-9958

305-686-8800

Suwannee River

Water Management District
Rt. 3, Box 64

Live Oak, FL. 32060
904-362-1001

Southwest Florida

Water Management District
2379 Broad St.

Brooksville, FL. 33512-9712
904-796-7211
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U.S.COAST GUARD PERMITTING OFFICES

South Florida North Florida

Commander, Seventh Coast Commander, Eighth Coast
Guard District Guard District

51 S.W. First Avenue 500 Camp Street

Miami, Florida 33130 New Orleans, Louisiana 70130
305-350-5611 504-589-6298
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CHAPTER 4
SOLID WASTE AND RECYCL

4.0 Introduction

The term *‘waste management’’ is becoming a household word in the construction industry. This is not
surprising if one looks closely at exactly what is happening both in and out of the construction industry.
With economic and population growth commonplace in American society, industry also growstomeet the
needs of the people and, in so doing, creates, along with the people themselves, mountains of waste
materials (Figure 4.1). Itis well known that the need for landfills is growing rapidly and if something is
not done soon, there will be serious repercussions in the very near future. There is an obvious moral
imperativeto curb the wasteful trends of our society. Forexample, itis predicted that the state of New York’s
current landfill sites will reach capacity by 1995. Ifthese trends continue, future generations will beliving
in a world of trash and other discarded materials.

Figure 4.1 The Ever-Increasing Mountain of Solid Waste.
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More relevant to today’s society are the economic ramifications that waste management pose to the
construction contractor. Itisbecoming more difficultto dispose of construction and demolition (C&D)
wastedueto congressionallegislative action, stricter demands by organizations such asthe Environmental
Protection Agency and the Initiative for Environmental Sensitivity in Construction, and corresponding rises
in the cost to dispose of the debris. Contractors are having to haul their debris to distant landfills and pay
moreto do so. Fortunately there are other alternativesto disposing of C&D waste than just dumping itinto
alandfill. Some other options are reduction of the waste stream at its source, resource recovery through
energy generation facilities and recycling. Themost viable option is recycling because i}holds the greatest
potential as a long term solution to the problem. Only after all recycling steps have been taken should any
debris be disposed of in a landfill.

The emphasis of this chapter will be on therecycling of C&D waste and its varicus components. The four
types of landfillsand their role in the construction and demolition waste problem will also be discussed. The

laws governing these topics will also be covered.

4,1 Sanitary Landfills

Sanitary landfills exist throughout the world (Figure 4.2). Many problems exist with these landfills. First,
landfills consume otherwise usable land. Land is expensive and scarce. Second, landfills are too
convenient. This may not seemlike a problem, but contractors and others are dumping items into landfills
that could easily berecycled. Examples of these are aluminum from household trash, and wood studs from

demolition of aresidence. The benefits fromrecycling range from saving the environment to saving money.

As presently defined, sanitary landfills are divided into four different classes. The class typeis based on
the amount and type of waste.

4.1.1 ClassI Landfills

Class 1 landfills receive an average of 20 tons or more of solid waste per day. If a scale is not available,
a volume of solid waste equal to 50 cubic yards or more after covering will meet the Class I specifications.
Requirements for a Class I landfill include the following:

(1) An approved Class I landfill liner

(2} A leachate collection and removal system

(3) Coverage of solid waste at the end of each working day.
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4.1.2 Class II Landfills
Class II landfills receive an average of less than 20 tons of solid waste per day. If a scaleis not available,
a volume of solid waste less than 50 cubic yards after covering will meet the Class II specifications.
Requirements for a Class IT landfill include the following:

(1) An approved Class II landfill liner

(2) A leachate collection and removal system

(3) Coverage of solid waste at least once every four days.

4.1.3 Class III Landfills
These landfills receive only C&D material and yard trash. If C&D or yard trash is mixed with other types
of solid waste, the disposal site shall be classified as a Class I or Class II landfill.

4.1.4 Construction and Demolition (C&D) Debris Landfills

C&D landfills receive only construction and demolition waste. Construction and demolition waste is
defined asmaterials generally considered notto be water soluble and non-hazardousin nature. Thisincludes
materials such as steel, glass, brick, concrete, asphalt roofing material, pipe, gypsum wallboard, and lumber.
This waste can be created by the construction, demolition, renovation, ormaintenance of a structure. These
landfiils also will take rocks, soils, tree remains, trees, and other vegetative matter which normally results
fromland clearing or land development. Mixing construction and demolition waste with other types of solid

waste will cause it to be classified as something other than construction and demolition waste.

4.2 Recycling of Construction and Demolition Waste
The state of theart inrecycling is not widely known by contractors. The following paragraphsreflect a visit
to two recycling centers in Jacksonville, Florida. These companies, Krush Krete and Realco Recycling,

recycle construction and demolition debris.

Krush Krete is a concrete recycling center and recycles 100% of the C & D waste it receives. Realco
Recycling handles the broader spectrum of construction and demolition debris ranging from gypsum to
steel. These items are 98% recyclable with the other 2% being sent to a landfill. The Realco Recycling
Process is shown in Figure 4.1.
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1. Debris from dumpsters is placed on site.
1 2. Non-recyclables are separated and large recyclables are cut into
managable pieces.
3. Debris is dumped into a hopper with aloader.
4. Hopper shakes dirt out of debris and sends the rest to a chipper.
2 5.Debrisis crushed.
6. A large magnet pulls out all steel and places it in a bin.
7. Other materials are extracted.
- 8. A rotating screen sorts out dirt.
3 9. A vacuum pulls out any paper or plastics.
10. Debris is handsorted fornon-recyclables and non-ferrous metals
11.Debris is now mostly wood, and is rechipped
12. Wood chips are placed in a pile by conveyor.

4 5 3 9 10— 11 /12
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Figure 4.3 The Realco Recycling Process

Of extreme interest to the contractor is the reduced cost of these items on both the dumping side and the
purchasing side. To dump concrete at the city landfill costs $15.00/ton. Atthe concreterecycling center,
dumping cost are $5.00/ton for concrete with steel reinforcing, and $2.00/ton for concrete without
reinforcing. The cost of dumping debris at the city landfill would be $55.00/ton; atthe recycling center this
isreduced to $25.00/ton. These lower costs mean big savings for companiesthat perform demolition work.

Contractors dumping debris from new construction can also save money.

The process that the concrete goes through for recycling isrelatively simple. The process uses a concrete
recycling plant that can be portable or permanent (Figure 4.4). Concrete comes to the site in a dumpster
and is loaded by a small crane into a hopper, the first part of the concrete crusher. This hopper leads into
aprimary crusher where the concreteis crushedinto sizesthat are determined by the crusher, Afterthis first
crusher, the concrete is screened to separate fines in a water wash, Next, smaller aggregate such as No. 8
(Itshould benoted that screens of any size can be placed in the system to achieve the size aggregate needed)
are separated and dumped into a pile by conveyer, Succeeding this is another screen which separates
aggregate such as No. 57 and dumps it into a pile (Figure 4.5). Any concrete left in the cycle after this is

run though a secondary crusher and then rescreened.
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It should be noted that for concrete pavement, research is being carried out on a new machine that will lift
the concrete, crush it, and separate the steel. All thisisdonein one pass overthe pavement. Currently, the
researchers envision this one pass machine as a highway reclamation machine. It will be attached to two
other segments. The second segment will include crushing, grading, and mixing equipment. In essence,
it is a mobile batch plant. '

Figure 4.4 Permanent Recycling Plant

| The last segment uses existing slipform technology and simply pours the concrete back into place. To l

summarize, the idea is to take existing damaged highways that need restoration, and replace them by using

1 the old highway as aggregate in a single pass. The potential cost savings for the government have been
estimated at $850 million dollars annually if the system is used on a national scale.

i :

} Figure 4.5 Aggregate from Concrete Recycling Process.
|
|
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4.2.1 Concrete Recycling

Thereis potential savings for contractors constructingroads, parkinglots, or anything thatrequires paving.
Recycled concrete is crushed into usable aggregate products. These can be classified into four main
categories.

All of these have usesthroughout the construction industry but the first category is by far the most prevalent

(a) Crushed demolition debris - mixed crushed concrete and brick that has been screened

and sorted to remove excessive contamination.

(b) Clean graded mixed debris - crushed and graded concrete and brick with little or no

contamination.

(c) Clean graded brick - crushed and graded brick containing less than 5% brick, concrete

or stony material and little or no contaminants.

(d) Clean graded concrete - crushed and graded concrete containing lcss than 5%

brick or stony material and little or no contaminants.

in the United States. Out of these uses four main applications can be called out:
1) General bulk fill
2} Fill in drainage projects
3) Sub-base material in road construction
4) Aggregate for new concrete.
Table 4.1 shows the suitability of the various recycled aggregate types for these uses.

Table 4-1. Suitability of Recycled Aggregates
4.6

Recycled General Fillin Matenial New
Aggregate Bulk Drainage forroad Concrete
Category Fill Projects Construction| Manufacture
Crushed Suitable Usually - Notusually | Not
Demolition suitable suitable suitable
Debris

Graded Suitable Usually Suitablein | Suitablein
Mixed suitable some cases | some cases
Debris

Clean Highly Suitable Usually Suitablein
Graded suitable suitable some cases
Brick

Clean Highly Highly Suitable Usually
Graded suitable suitable suitable
Concrete




General bulk fill - The noted materials are good for most bulk fill applications. It should benoted, though,
that materials with a high timber or sulfate content should not be used in critical applications. These
materials are usually used for less demanding applications such as landscaping, levelling, and the
construction of acoustic barriers.

Material for road construction - Currently in the United Stated there are no specifications for recycled
materials specifically for use inroad construction. Inthe United Kingdom, though, the ‘Specification for
Highway Works’, Department of Transport, calls out crushed concrete as acceptable material for granular
fill in applications such as drainage works, earthwork, road base, and road sub base. Although not
specifically called outin U.S. Department of Transportation specifications, recycled aggregates do pass
many of the requirements and are useful for road construction.

Aggregate for the production of new concrete - To be classified as usable for concrete, aggregate must
satisfy many requirements. Thefirstof these isstrength. It must be strong enough forthe grade of concrete
required, and possess good dimensional stability. Second, it cannot react with any of the other products
placed in the mix. Finally, the aggregate should have a suitable particle shape and grading to produce a

concrete with acceptable workability. Oftherecycled aggregates clean brick and concrete aggregates best
meet these requirements.

Aggregates for cement bound material - Research has shown that recycled aggregates are effective for
cement bound materials and lean concrete applications. Although specifications exist for items such as

crushed air blast furnace slag, the community is still waiting for such specifications to cover recycled
products.

Here again a savings is seen for the contractor. Virgin materials for these jobs cost $16-$17/ton; but,
recycled concrete sells for $10.50/ton. Obviously, all of these can add up to big savings. There are
differences between recycled aggregates and natural aggregates though. These differences can be
summarized as follows:
(a) Particle shape and surface texture - Recycled aggregates tend to have a particle shape
which is more irregular than natural aggregates and also possess a coarser surface.
(b) Density - The density of recycled aggregates is usually lower than that of natural
aggregates dueto the presence of old mortar, bricks and other low density material. This
factor tends to make many recycled products unusable for DOT projects.
(¢) Water absorption - The biggest difference between recycled aggregates and natural
aggregatesisrecycled aggregates absorbmore water. Recycled aggregates tend to hold
5.3% to 8.3% water while natural aggregates only hold 1.5% to 3.1% water. This is
anotabledifference, and one that showsrecycled aggregates, although useful in many
applications, should not be treated as if they were natural aggregates.
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(d) Durability - It has been found that in repeated freeze-thaw conditions, recycled
aggregates bound in concrete were superior in durability to their natural river gravel
counterparts.

Evident as it may be that many uses for recycled aggregates exist, their use is not widespread. Thisis due
to a number of factors.

(a) Lack of incentive - Since no standards exist for the use of recycled aggregates, the
incentive to make better quality aggregates for items such as normal or lean concrete
mix are not there. The reason is that if no one will buy a product there is no reason to
makeit.

(b) Cost - The cost of setting up arecycling center is considerable. Until more contractors
becomeinterested in concrete recycling, and take their debris to theserecycling centers,
the availability will be low.

(¢) Attitude to recycled products - Many people inaccurately believe thatrecycled products
are inferior. In fact research has shown they are very competitive with natural
aggregatesinthe properties explained earlier. Thepointtokeep inmind isthatrecycled
aggregates are a different product, and cannot be used as straight substitutes for natural
products. They mustreceive separate mix designs. The largest problemin thisarea is
that most of the people who see recycled products as inferior are the architects and
consultants. For this reason, they will not write in recycled products as substitutes on
projects. It appears likely that these attitudes will continue until detailed laboratory
evidence and a set a standards can be prepared and presented to such associations as
the American Institute of Architects.

4.2.2 Steel Recycling )

The reasons why steel should be recycled are obvious. The amount of energy that could be saved in one
year by recycling construction and demolition steel would theoretically be enough to light the city of Los
Angeles for eight years. In the near future the mines that produce the virgin materials necessary to make
the steel products used in construction will no longer be able to do so as ournatural resourcesrapidly become
depleted. By recycling construction and demolition steel, we will be taking one more step towards reducing
the amount of landfill space needed, preserving the dwindling amount of natural resources remaining,
potentially saving the contractor money and helping to better the environment.

Construction and demolition steel can be recycled in a number of different ways:

(1) through a concrete recycling plant

(2) as part of the C&D recycling process

(3) as part of the one pass method.
Ineach ofthe above the steel that is gathered is sent to a steel mill where it will be convertedto auseful form.
The steel can also be collected from the job site directly and be used on another project if found to be
adequate or taken directly from the site to the steel mill to be recycled.
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The steel reinforcing found in almost all concrete, whether it be in the form of welded wire mesh orrebar,
is practically 100% recyclable. There is no reason for any of this steel to find its way to a landfill where
it will situseless for thousands of years, taking up much needed space. When the concrete and steel does
make its way to the recycling plant, the steel is separated in the initial stages of the concrete recycling
operation. Upon breaking up the concrete, the steel is pulled, either by hand or by machine, and stacked
into a separate pile to be sent to the mill. The operation is very simple, cost effective and efficient, and most
importantly, environmentally conscious.

 Aspartofthe C&D process, the largepieces of steel such as I-beams, flag poles or other such items are pulled

before the sorting process begins. All the small steel such as welded wire mesh, rebar or other small items
will go through the process describedin section4.2.2 up to themagnet which pulls the pieces outand drops
them into a designated dumpster which will be sent to the steel mill for recycling.

As part of the one pass method for concrete roadways, the steel is pulled out after the concrete is cracked
and is then sheared into small pieces by a guillotine type blade. Afterwards, the steel is again sent to the
mill forrefabrication,

Construction and demolition steel can also be reused if it meets the required standards. I-beams, joist, trusses
and other items can be reused in order to save the contractor time and money. Ifthe steel is damaged in
some way, it can be collected and sent directly to the steel mill for refabrication. The larger pieces should
be separated out and returned to the mill, while the rest of the steel and debris should go to the recycling
plant, or if there is not one available, then to the C&D landfill.

4.2.3 Asphalt Recycling

In the past, the recycling of asphalt roadways has been cheaper and more efficient than cold milling and
replacing roadways with virgin materials. However, there have been problems associated with hot mix
recycle trains that heat the road with LP gas bumers. The primary problem is that if more than 1 in. of
pavement must be penetrated, brown smoke is generated. However, the in-place method produces less
smoke than a recycling plant. Other problems with previous in-place methods were the quality of the
mixture produced and the limited depth to which the asphalt could be recycled.

New technology has recently produced an in-place hotrecycling train that uses a stainless steel preheater
andan improved mixer that solvesmost of the problems of its predecessor, lowers costs and produces good
quality. Thenew train, firsttested in the Summer of 1987 in Portland Ore., was a prototype model built for
Taisei Rotec Inc. The process went virtually error free and the city of Portland considered the finished
product to be of good quality and inexpensive. The estimated cost to cold mill and replace the two mile

stretch of roadway was $350,000 and the new train was able to complete the work for about $295,000.
Access to
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the road was also an important factor in the decision to go with the in situ work. To cold mill and replace
the roadway would have meant prolonged and repeated disruption of traffic as well as major public
inconvenience. With the new train, only at one time was there a short stretch of road closed and only for
a short period of time.

The new train uses radiant heat to melt the existing roadway instead of by convection. In so doing, the
problem of smoke is eliminated and the new train can heat up to about 2 in. deep instead of 1 in. using the
oldtrain. The only draw back hereisthat the new train runs slower than the old, about 12 - 13 fpm compared
t020-25 fpm. The mix quality of the new train isalso better due to an added feature of a mixing box located
on the front of the train. The virgin material, held in a front hopper, is mixed with the existing and sent
through two augers and into a screed which then lays the material back down onto the roadway.

The simplicity and low cost of the process, as well as the improved environmental conditions makes Taisei
Rotec Inc. prototype model the wave of the future in asphalt roadway recycling.

4.2.4 Construction and Demolition Debris Recycling

The process of recycling construction and demolition debris is more involved. Dumpsters full of debris are
dumped next to the first part of the recycling system. The first step is to pull out any materials that should
not enter the system, such as tires, plastics, and hazardous materials. Also extremely large pieces are
separated and chopped into smaller, more manageable pieces. A frontend loader then scoops up the debris
and dumps it into an initial hopper. The load is shaken and smaller fines are separated to a conveyor. This
conveyer dumps its load into a screen that sorts out any larger particles and dumps them back into the
primary cycle. The primary load is then sent through a chipper which chops up everything from wood to
steel into smaller pieces. This mass of debris is then run under a magnet which separates all the steel and
places itin a bin. When full this bin is sold to the steel mill. The debris is then put into a rotating screen
which sifts out 3/4" or smaller particles. This pile can be usedas cover for something such asalandfill. Next,
the debrisis placed on a shaking conveyer which firstpasses under a vacuum. The vacuum sucks any paper
or plastic that has gotten into the cycle and places it into a pile. After passing under the vacuum, laborers
pullmaterials such as aluminum, copper, and any paper or plastics that escape the vacuum. The final portion
of the line is a secondary chipper which chips the wood and places it into a pile that is commonly sold to
paper mills as fuel.

4.3 Regulations Concerning Solid Waste
The following regulations affecting construction contractors are part of the Florida Administrative Code
Title 17, which are administered by the Offices of the Florida Department of Environmental Regulation,

* Chapter 17-7 Resource Recovery and Management.
* Chapter 17-701 Solid Waste.
* Chapter 17-730 Hazardous Waste.
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4.4 Definitions

Clean Debris - any solid waste that s virtually inert and which is not a pollution threat to ground water or
surface waters and is not a fire hazard, and that is likely to retain its physical and chemical structure under
expected conditions of disposal or use. The term includes brick, glass, ceramics and uncontaminated
concrete including embedded pipe or steel. Mixing of clean debris with other types of solid waste will cause
itto be classified as other than clean debris. Clean debris thatis disposed of shall be considered construction
and demolition debris.

Construction and Demolition Debris - materials generally considered to be not water soluble and non-
hazardous in nature, including but not limited to steel, glass, brick, concrete, asphalt roofing material, pipe,
gypsum wallboard, and lumber from the construction or destruction of a structure as part of a construction
or demolition project or from the renovation or maintenance of a structure. The term includes rocks, soils,
trees, and other vegetative matter which normally results from land clearing or land development operations
for a construction project. Mixing of construction and demolition debris with other types of solid waste,
including material whichis not from theactual construction or destruction of a structure, will cause itto be

classified as other than construction and demolition debris.

Disposal - the discharge, deposit, injection, dumping, spilling, leaking, or placing of any solid waste or
hazardous waste into or upon any land or water so that such solid waste or hazardous waste or any
constituent thereof may enter other lands or be emitted into the airor discharged into any waters, including

groundwater, or otherwise enter the environment.

Hazardous Waste - a solid waste identified by the Florida Department of Environmental Regulationasa

hazardous waste in Florida Administrative Code Chapter 17-730. Refer to Chapter 5 of the Construction
and Environment Handbook.

Pollution - the presence in the outdoor atmosphere or waters of the state of any substances, contaminants,
noise, or man-induced alteration of the chemical, physical, biological orradiological integrity of air or water
in quantities or levels which are or may be potentially harmful or injurious to human health or welfare,

animal or plant life, or property, including outdoor recreation.

Resource Recovery - the process by which materials, excluding those under control of the Nuclear
Regulatory Commission, that still have useful physical or chemical properties after serving a specific

purpose, are reused or recycled for the same or other purpose, including use as an energy source.
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Recycling - the reuse of solid waste in manufacturing, agriculture, power generation, or other processes.

Solid Waste - sludge from a waste treatment works, water supply treatment plant, or air pollution control
facility or garbage, rubbish, refuse, or other discarded material, including solid, liquid, semisolid, or
contained gaseous material resulting from domestic, industrial, commercial, mining, agricultural, or
governmental operations. Solid waste doesnot include scrap, ornew orused material, separated at the point
of generation and held for purposes of recycling.

4.5 Works Cited
American Recycling Market 1990 Directory/Reference Manual, (1990). Ogdensberg, NY: Recoup
Publishing limited.

Naar, J. (1990). Design for a Liveable Planet. New York: Harper & Row, Publishers.
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CHAPTERS
HAZARDOUS MATERIALS AND COMMUNICATION

-

5.0 Introduction

Millions of workers are frequently exposed to one or more chemical hazards. Hazardous materials pose -

a serious problem for workers and their employers. Chemical exposure may cause or contribute to many
serious health effects such as kidneyand lung damage, cancer, burns andrashes. Some chemicalsmay also
be safety hazards and have the potential to cause fires and explosions or other serious accidents. The
Occupational Safety and Health Administration
(OSHA) hasbegun to enforce aregulation called the
**Hazard Communication Standard’’ for two reasons:
(1) employers and employees know little or nothing
about hazardous materials,
(2) the dangerous nature of exposure to materials.

This regulation applies to employers in the
manufacturing and non-manufacturing sector. The
basic goal isto ensure that employersand employees
know about chemical hazards and how to protect
themselves. This knowledge should help to reduce
the illnesses and injuries associated with a chemical
source. This chapter will outline the portions of the
OSHA Standard and other pertinent regulations which are important for the contractor to understand in
order to properly comply with the regulation.

5.1 Basic Definitions
Chemicals which are used in construction can have one of three basic classifications:
- Hazardous
* Non-Hazardous
* Consumer Product
Determining the classification of chemicals on a construction site isaccomplished by reading the labels on
the chemical containers and the accompanying manufacturer’s data sheets.

A Hazardous Chemical is any chemical that is classified as hazardous by OSHA or that carries a
manufacturer’s warning label such as ‘““Warning, This Product is Hazardous to Your Health,”
Additionally achemical whichis listed as hazardous on the product’s Material Safety Data Sheet (MSDS)
is considered to be hazardous by virtue of this listing. The MSDS may not accompany the product and
it may be necessary for the employer to write away to the manufacturer or other agencies for this
information. MSDS’s for generic chemicals are available from the sources in Table 5.1.
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AGC Computer MSDS and Chemical Information Database ~ Material Safety Data Sheets

Associated General Contractorsof America Genium Publishing Corporation
1957 E Street N.W. 1145 Catalyn Street
Washington, DC 20006 Schenectady, NY 12303

(202) 393-2040 (518)377-8854

OHS Occupational Health Services, Inc, Ag;hemtg;

400 Drive VNR Information Services (VIS)
Seacaucus, NJ 07094 115 Fifth Avenue

(201) 865-7500 New York, NY 10003

(212)254-3232
IHS Informational Handling ServicesInc,

15 Inverness Way East TOXICALERT
P.0.Box 1154 Hazox

Englewood, CO 80150 P.O. Box 637

(800) 525-7052 Chadds Ford, PA 19317

(215)388-2030

Table 5.1 Sources of Information on Hazardous Matenals

A Non-Hazardous Chemical is one that either has no warning language on the label or one that does not
meet OSHAs criteria for a hazardous chemical. Ifthe manufacturer does not provide a warning label on
the container or a MSDS for the product, the employer can treat it as a non-hazardous chemical which is
not subject to OSHA’s control requirements. '

Consumer Products are materials intended for consumer useand areregulated by the Consumer Product
Safety Commission. These materialsare notcovered by OSHA'’s control requirements if the productis used
foritsintended purpose inaccordance with the consumer warning labels. However, if the consumer product
isused for purposes for which it was notdesigned, orin amanner not in accordance with the warning labels,
the chemicals are then considered to be hazardous.

5.2 Hazardous Chemicals and Their Effects

If handled improperly, hazardous chemicals can cause immediate or future illness, cancer, and death.
Although there are numerous well-known hazardous chemicals such as acids, caustic soda, and cyanide,
there are many other materials whose hazardous effects are not well known. It is important for the
contractor to be aware of which materials on the site are hazardous and the proper means for handling
and disposing of them. Hazardous materials will immediately or eventually have adverse effects on
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either the workers, or the population in general by means of dispersion by wind, water, or disposal. Even
in the absence of a Federal standard, proper use and handling is essential when dealing with hazardous
chemicals.

Hazardous materials are substances which can be classified as having one or more of the following
characteristics:
- Ignitable
- Corrosive l
*Reactive ’

‘f - Toxic l
|

OSHA providesamore detailed description of hazardous materials as chemicals with any of the following '
properties:

| ‘ Listed in the toxic registry of carcinogenic chemicals by the International Agency for l
Research on Cancer (IARC) l

Listed as a carcinogen or potential carcinogen in the Annual Report on Carcinogens by the '
; National Toxicology Program (NTP)

Regulated by OSHA as a carcinogen l

| . Corrosive asdefined by the U.S. Department of Transportationin Appendix A 49 CFR Part l
| 143

Highly toxic (any chemical recognized as poisonous)
Irritants - A chémical that causes a reversible inflammatory effect on living tissue

‘ . Sensitizer - a chemical that causes a substantial proportion of persons or animalsto develop
anallergicreaction

i N N

Any by-product that has any effects listed above
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‘‘By-products’’ encountered on construction sites which are considered to have effects which can be

classified as “*hazardous’’ are the following:

- Wood dust

- Welding fumes

» Grinding dust

- Concrete dust

- Mineral wool fiber dust

- Certain by-products of chemical, mechanical and thermal actions

5.2.1 Hazardous Chemicals in Construction

Alistof common chemicals which are encountered on construction sites is shown in Table 5.2 along with
their Chemical Abstract Registry (CAS) number. The CAS number is useful for obtaining additional
information in the form of the MSDS on generic name chemicals.

Descriptions of the more common classes of hazardous chemicals found on construction sites are
described in paragraph 5.5.

5.2.2 Contact with Hazardous Chemicals
Chemicals are present in three forms: solid, liquid, and gas. They have an effecton human physiology when
they enter the body through one of several routes. These routes of entry into the human body are:

- Breathing (Inhalation)

- Absorption through the skin
- Swallowing

-Injection

Breathing can result in damage to the nose, throat, and lungs by
substances such as ammonia. Absorption into the blood stream is
a further effect which results in concentration of chemicals in the
organs and subsequent damage. Dust from substances such as

Fi

asbestos and other solid fibers can cause lung damage after
prolonged exposure. The use of an approved respirator is the primary means of preventing harmful
effects from inhaling hazardous chemicals (Figure 5.1). '

Skin absorption is common for construction workers who have frequent contact with solvents such as

gasoline, mineral spirits, toluene, and pesticides. These materials pass easily through the skin and into
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Chemical

Acetic Acid
Ethoxyethyl Acetate
Acetone
Acetaldehyde
Acetylene

Acrylate
Monopropyl Ether
Acrylic Paint
Aliphatic Hydrocarbons
Aluminum Dust
112-62-9

Aluminum Oxide
Ethane

Aluminum Vapor
Ethanol

Ammonia

Amine Modified Phenol
Arsenic

Ethylene

Aromatic Hydrocarbons
Aromatic Isocyanate
Argon

Fluorides

Asbestos

Asphalt Dust
Formaldehyde
Asphait Fumes
AsphaltLiquid
Benzene

Furforyl

Benz (A) Pyrene
Barium Fluoride
Beryllium Dust
Beryllium Vapor
Beryllium Oxide
Gypsum

Brass Dust

Brass Fumes
Glycerine

Bronze Dust
Halothane

Bronze Fumes
Bromine Dust
Bromine Fumes
Hydrochloric Acid

- Brotrine Compounds.

Hydrofluoric Acid
(Dentaflouride)

Butane

Hydrogen

Butanone (MEK) (2-)

Butoxyethanol (2-)

Butoxyethyl Acetate

Biphenols

BoronOxide

Bleach

Helium

Butyl Alcohol

Butyl Cellosolve

Carbon Black

Carbon Dioxide

Carbon Monoxide

CAS No.

64-19-7
111-15-9
67-64-1
750710
74-86-2
.

111-76-2
.

T429-90-5

7429-90-5
74-84-0
T429-90-5
64-17-5
7664-41-7
L ]
7440-38-2
74-85-1

L]

[ g
7440-37-1
»
1332-21-4
8052-424
50-00-0
8052-42-4
8052-424
71-43-2
98.01-1
96-09-3
7787-32-8
7440-41-7
7440-41-7
1304-56-9
1010144
.

56-31.5
L]
151-67-7
]

T126-95-6
T126-95-6
1647010

7664-39-3
T789-30-2
106978
1333-74-0
31494-725
111-76-2
105-46-4
92-524
1303-86-2
7681-52-9
7440-59-7
71-363
111-76-2
1333864
124-38-%
630-08-0

TABLES.2
List of Standard Chemicals
Common in Construction Operations

Chemical CAS No.
Cadmium Dust 7440-43-9
Cadmium Fume 7440-43-9
Cadmium Chloride : 10108-64-2
Cadmium Compounds 7440-43-9
Cadmium Oxide 1306-19-0
Calcium Chioride 10043-52-4
Cakcium 7440-70-2
Calcium Oxide 1305-78-8
Calcium Hydroxide 1305-62-0
Calcivm Carbonate 1317-65-3
Calcium Sulfate 10101-41-4
Calcium Siilicate 1344-95-2
Carbon Tetrachloride 56-23-5
Chromic Acid T738-94-5
Chromium Dust 7440-47-3
Chromium Fumes 7440-47-3
Chromates 7440-47-3
Copper Dust 7440-50-8
CopperFumes 7440-50-8
CopperCompounds 7440-50-8
Chlorinated Hydrocarbons *
Chloroform 6766-3
Cobalt 7440-48-4
Cresol 1319.773
Cellulose 9004-34-6
Chiorine 7782.50-5
Chlorinated Biphenyl 1336-38-3
Coal Tar 8007-45-2
Coal Tarpilch 8007-45-2
Cresyl Glycidyl 54-47-2
Cresyl Glycidylether 59472
Cyclicamine 8015-55-2
Chloride Menomor *
Clay .
Cresylic Acid 1319-773
Cyclohexane 110-82.7
Di-Chloro-Ethyl Ether 111444
Diethyl Ether 60-29-7
DiacetoneAlcohol 123-42-2
Dichlorodiflucromethane 75434
DiethyleneGiycol 111466
Diisobutyl Ketone 108-83-3
Diesel Fuel 1,2, 4 .
Dust *
Denatured Alcohol 64-63-0
Epoxy 14016-26-6
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Ethyl Benzene
Ethylene Glycol
Ethyiene Glycol

2-Ethoxyethanol
Ethyl Methyl Ketone
Emery

Ethyl Alcohol
Ether

Fiberglass
Freon 20, R20+

Fluoride Gas

Fatty Amido-Amine
Formic Acid

Furfuryl Alcohol
Fuel Oil 100 6

- Graphite Namral

Graphite Synthetic

Grain Alcohol

Heptane
Hexane (N-)

Hydroxyacetic Acid

Hydrocarbons
Hexone

Hydrogen Chlosde
Hydrogen Fluoride
Hydro Fulnone

Hydraulic Fluid
Hydrogen Bronde
Hydrogen Sulfide
Hydrogen Cyanide
Hydrogen Peroxide

CAS No.

100414
107-21-1

110-80-5
78-93-3

64-17-5
»

75-45-6

T182-414

64-18-2

98-00-0

T7182-42-5
*

64-17-5

142-82-5
63834-51-5

64-19-7

108-10-1

7647010
7664-39-3
7664-39-3

10035-10
7783-06-4

7722-84-1



Chemical

Iron Dust

Iron Fumes

Iron Oxide
Insoluble Saccharine
Iscamyl Acetate
Pentabydrate
Isoamyl Alcohol
Isobutyl Alcohol
Isophorone
Sikicon

Isopropyl Acetate
7681-52-9
Isopropyl Alcohol
Styrene

Isobutane

Isobutyl Acetate

Sulfur

Isobutyl Isobutyrate
lodine

14807-96-6

Kerosene
Tetrahydrofuran
Keptone

Lead Dust

Lead Fumes

Lead Chromate

Lead Silico

Lime Stone

Lacquer
Trichloroethane (111)
LPG

Triethylamine
Manganese Dust
Manganese Fumes
Methoxy Propanol (2-)
Methoxy-2-Propanol (1-}
Methyl Chloride
Methyl Ethyl Ketone
Methyl isobutyl Ketone
Transite ‘

Methyl Pentanone (4-)
Methyl Pyrrolidone (N-)
Methysphenyl Isocyanate
Methytene Chloride
Molybdenum Fumes
Mica

Mineral Spirits
1330-20-7

Morpholine

Methyl Chlonde
Magnesium Oxide
Methane

Methacrylic Acid
Methanethiol

Monethyl EtherAcetate
MethyleneDianiiine

CAS No.

[ ]
1308-37-1
1308-37-1
31072
123922
1303-96-4
123-51-3
78-83-1
78-59-1
7440-21-3
108-21-4

67-630
100-42-5
75-332
75-28-5
110-19-0
7704-34.5
97-85-8
7553-56-2

8008-20-6
109995
143-50-0
7439-92-1
7439.92-1
7758-97-6
10099760
1317-65-3
*®

79016
74-98-6
121-44-8
7439-96-5
7439-96-5
7565-13-1
107-98-2
74873
78-93.3
110-12-3
*
108-11-2
872-50-4
101-68-8
75-09-2
7439-98-7
12001-26-2
8030-30-6

1109181
74-87-3
1309-48-4
T4-82-8
19414
74-93-1
109-86-4
101-77-9

CAS No. = Chennical Abstract Registry Service Number

TABLES.2
List of Standard Chemicals
Common in Construction Operations

Chemical CAS No. Chemical
Methyl Ketones * Silica
Maleic Anhydride 108-31-6 Sodium Bichemate
Methyl Chloroform 71-55-6 Sodium Hydroxide
Methyi Isobutyl Carbinol 108-11-2 Sodium Tetraborate
Marble 1317-65-3
Methanol 61-56-1 Stoddard Solvent
Methyl Alcohol 67-56-1 Sulfuric Acid
Naptha 8030-30-6
Nitroglycerin 55-630 Sodium Hyprochlorite
Nickel Oxide 1314-06-3
Nickel Dust 7440-02-0 Sodium Silicate
Nickel Fumes 7440-02-0 Sodium Saccharin
Nitric Oxide 10102-43-.9
Nitrogen Dioxide 10102440  Selemium
Nomnal Butyl Acetate 123-86-4 Tale
Onxalic Acid 144-62.7
Ozone 10028-15-6  Tin Dust
Oxygen 7782-44-7 Tin Fumes
O-Dichlorcbenzene 95-50-1 Titanium Dust
Octane 111-65-9 Titanium Fume
Pentachlorophenol 87-86-5 Toluene
Perchlorethylene 527-184 Toluene Diisocyanate
Petroleum Distillates .
Phosphoric Acid 7664-38-2
Portland Cement . TAR
Potassium Hydroxide 1300-58-3 Tungsten Dust
Propane 74-98-6 Tungsten Fumes
Propanol (2-) 96-23-1 Tolucl
Pyrethrum 8003-34-7 Titanium Dioxide
Plaster of Paris 26499-650  Tripbenyl Phosphate
Phenol 108952
Polychlorinated Biphenyls 1336-36-3 Turpentine
Poly Amide Resin 63428-83-1 V & P Naptha
Potystyrene 9003-53-6 Vinyl Chloride
Petroleum Fuels 8006-61-9 Waxes
Paolyurethane 9009-54-5 Wood Dust
Poly Sulphide 505-60-2 Xylene
Poly-Amines 25038-544  Xylol
Poly-Amides * Urethane
Phenylallyl 122-394 Zinc Dust
Pentane 109-66-0 Zinc Fumes
Phosphoric Acid T7664-38-2 Zinc Oxide
Propyl Alcohol 71-23-8 Zinc Chloride
Rock Dust (Silica S) * Zinc Chromate
Rosin Core Solder *
RubberSoivent(NAPTHA)} *

CAS No. = Chemical Abstract Registry Service Number
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CAS No.

14808-60-7
144-55-8
1310-73-2

8052-41-3
7664-93.9

16893-85-9
128-44-9

T782-49-2

7440-31-5
7440-31-5
7440-32-6
13463-67-7
108-88-3

7440-33-7
7440-33-7
108-88-3

13463-67-T

115-86-6

8006-64-2
8032-324
75014

*

1330-20-7

51-79-6
1314-13-2
1314-13-2
1314-13-2
T646-87-7
13530-65-9




the bloodstrearn. Skin damage due to cuts, scrapes, or
dryness areadditional factors which will speed the entry of
chemicals through the skin. Absorption can be prevented
by theuse of gloves, appropriate attire (Figure 5.2), and by
washing the skin immediately after contact with hazardous
chemicals. Itstands toreason that the removal of chemicals
by washing should not be done with gasoline, paint thinner,
or mineral spirits. A product made for this purpose should
be used.

Swallowing of hazardous chemicals is a natural result of
failing to properly wash handsafter working with chemicals
and then consuming food. Smoking anddrinkinginan area
where chemicals arepresent isanother scenario for ingesting
hazardous materials.

Injection of chemicals during construction, although not
likely, is still a plausible situation due to the presence of
compressed air, grease guns, and hydraulic lines. Caution
needs to be exercised around pressurized systems and
pressure-driven equipment to prevent chemicals frombeing
driven into the body. Workers should be prohibited from
cleaning themselves or their clothing with compressed air
lines since a possible result is surface chemicals being
driven through the skin.

5.3 Employer’s Obligations for Compliance

The Federal OSHA Hazard Communication Standard specifically requires employers to:
Develop a written hazard communication program for each work site

Establish a method to communicate to other employers about chemical hazards

on site

Establish a training program for employees before they work with hazardous
materials and when new hazardous chemicals are introduced into the workplace.

It is important to note that the OSHA regulation on Hazardous Compliance differ from previous OSHA
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regulations in thatitis ‘‘performance-oriented’’ rather than *‘compliance-oriented’’, as is the case with

other OSHA regulations. This is a very important distinction. For compliance-oriented standards the

5.3.1 Written Communication Program

employer isrequired to enforce the law at the job-site. A
performance-oriented standard requires compliance but
also requires the employer to educate the employees
about every aspect of the standard. An OSHA auditor
must check not only site operations for compliance, but
also the effectiveness of the implementation of the
communication standard. Consequently, if the inspector
were to question one of the employees about Hazardous
Communications and the employee was unaware of the
correct answersto the question, thisis a citeable situation.
The fine could range from $1,000to $10,000. Presently
50% of OSHA’s general inspections are conducted on

construction industry job sites.

The written communication program serves as the focal point of the employer’s compliance with the

Hazardous Communications Standard. The written program must include a chemical inventory list which

establishes methods for employees to obtain information about chemicals being used on site (Figure 5.4).

The program should include information on:

- Chemical inventory on site

- Container labelling

* Material Safety Data Sheets (MSDS)
- Requirements of the Hazardous Communication Standard

- Hazards associated with non-routine tasks

- Other forms of hazard warning

5.3.2 Communication to Other Employers

Theemployer on a construction site, whether the general contractor, the subcontractor, or the construction

manager, must keep other employers on-site informed of the hazardous chemicals which are known to be

present. Employers are in turn responsible for informing their employees of the presence and use of

hazardous materials by other contractors on the site.
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5.3.3 Training Program for Employees
Violations of the Hazard Communication information and training requirements have been on the *‘Top
Ten’’ list of citations for the past three years:

1990 - 4,924 citations

1989 - 5,997 citations

1988 - 4,979 citations.

Contractors are required to provide their employees periodic training regarding chemicals that areused in l
the workplace. The training must have the following major elements:
- Provisions of the OSHA Hazards Communication Standard .
- How to detect a chemical exposure I
- Physical and health hazards of chemicals in use

- Use and availability of Material Safety Data Sheets
- Safe work practices and/or necessary personal protective equipment l

The employees must be trained each time they work with a chemical and as new chemicals are introduced
tothe work place. Records of training mustbe kept thatindicate date, time, place, chemicalscovered, name
of employee, and name of the instructor. Atthepresent time the regulations do not allow prior training by
a previous employer to count as training for the new employer. The training program must be carried out I
as if the new employee were untrained. l

As part of thetraining program, information containing the requirements of the Hazardous Communication

Standard must be posted at each job site. |
5.4 Labels and Warnings .
Every chemical manufacturer and importer must ensure thatall containers of hazardous chemicals shipped

are properly labeled. Every user of hazardous chemicals must ensure that each container of hazardous
chemicals used is properly labeled.
The labels must contain:

-identification of the hazardous l
chemicals

- appropriate hazard warnings l

-names and addresses of the chemical
manufacturing or importe;rs, orother
responsible party.
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All incoming shipments of hazardous chemicals should be inspected for proper labelling. Ifacontaineris
not labeled, obtain a label or the label information from the manufacturer, importer, or other responsible
party and prepare a label using information obtained from these sources. Employers are responsible for
ensuring that containers in the work place are labeled, tagged, or marked. Do notremove ordeface existing
labelson containersunless the container isimmediately marked with therequired information. Employees
should be instructed on the importance of labeling portable containers into which they have poured
hazardous substances, for their temporary use. ‘

5.5 Material Safety Data Sheet (MSDS)

The MSDS for a given chemical is a vehicle for the manufacturer to provide the users of the substance with
information necessary for proper application. The MSDS also provides information on the steps necessary
to protectthe user of the product. Although they vary somewhat in format, the basic information provided
on the MSDS is the same. This information allows the user to identify, understand, and work safely with
the chemical substance. It states what the material looks like, and how it smells and feels. It also tells the
user how to safely store the product.

The MSDS contains both the common and chemical names of the substance. It provides the manufacturer’s
name, address, and a telephone number for obtaining additional information or answering questions about
a product.

A section of the MSDS contains an arealabelled ‘ ‘Health Hazards’” which explains the dangerous aspects
of the product and the resuit of overexposure. If exposure limits have been set they will be specified.
Information on First Aid procedures is provided for use in emergencies. The use of protective equipment
in conjunction with the product will also be described. Any category wherenorelevant information exists
mustappropriately noted.

The MSDS sheets must be maintained at the work place and as part of the training program the employees
should be educated about these sheets and their location. A sample MSDS is shown in Figure 5.5.

5.6 Commeon Hazardous Materials Used In Construction
The most common hazardous materials found in construction activities fall into one of the following
categories:

* Solvents

+ Acids and Bases

* Metals

* Acetylene and Fuel Gases

+ Carbon Monoxide
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MATERIAL SAFETY DATA SHEET

Malerial Salety Data Sheet

May be used 1o comply with

1A’s Hazard Communicalion Standard,
25 CFA 1910.1200. Standard musi be
consulled for specific requirements.

U.S. Department of Labor ((
Occupational Salety and Health Administration 9)
{Non-Mandatory Form)

Form Approved

OMB No. 1218-0072

IDENTITY [As Used on Label and List)

Nole: Biank spaces ars not parmeied. # any sem i3 nol appacable, or ™0
INforIion i3 avadable. the SDaCE mus! be marhed (0 whca'e that.

Section |

JManulacture’s Name

imotqerw Teiephone Number

Addvess (Number, Sirest, City, Stase, and ZiP Codu)

Telephone Number for inlormation

Date Prepared

Signature of Preparer (opiional}

Secllon § — Hazardous Ingredienis/identity Information

Cther Linuis

Vazardous Componenis {Specific Chemvical klentity; Cornmon Name(s}) OSHA PEL ACGH TLV Recommended T jopiOnad
Section Il -- Physlcal/Chemical Characteristics
{Bosing Poirt Specific Gegvity (H20 = 1)

Vapor Pressure (mm Hg.) Maeiling Point

Vapor Densiy (AIR » 1) Evaporaion Rale

(Butyl Acetaie = 1)

Solutity 1 Waler

Appearsnce snd Odor

Sectlon IV — Fire and Explosion Hazard Data

Flash Pont (Method Used) Flammabie Lirmuig LEL UEL
Entinguishing Media

Specsl Fire Fighling Procedures

Unusual Fire and Explosion Hazards
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;oc!lon V — Reactivity Data

| Stablie- Unstable Conditions 10 Avoid

Slable

incompalitiity (Malerisls to Avoid)

H D posilion or Byproducts

Hazmdous May Occwr Conditions 0 Avoid
JPolymerization

Will Not Ocowr

Fecuun V| — Heaith Hazard Data

Noutets) ol Entry: Inhalalion? Skin? ingeston?
[Hesth Hazaids {Acuie end Chronic)

(C e cinogemcity” NTP? IARC. Monographs? OSHA Reguinted?
Signs srd Symp ol Exposure
{Medicsl Condiione

Generally Aggravaled Ly Exposure

|Emergency and Frsmt AR3 Procedures

Sectlon YUl — Precautions Jor Sale Handiing and Use

Sieps 0 Be Taken in Case Malerial Is Refeased or Spilled

Waste Disposal Maiaod

Precaviions o B Taken in Handiing and Sioring

Othee Pracautions

Secilon Vil — Control Measures

[Frespinciory Protection (Specly Typs)

Venidation Local Exhausl Specinl
Mechanicsl {Genarsl) Other
JProtective Oicves Eys Protection

[Cther Proteciive Cloihing or Equipment

WorlHygienic Practices
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5.6.1 Solvents

A solvent is a material which dissolves other substances. In construction they take the form of cleaners,
degreasers, thinners, fuels, and glues.

Solvents belong to one of three classes depending on their chemical composition:

- Water form (acids, alkalis, detergents)

- Carbon or organic (acetone, toluene, gasoline)

- Chlorine (methylene chloride, trichloroethylene)
Solvents enter the body by eitherinhalation or skin absorption. Inhaled solvents may cause dizziness and
headaches. Further exposure may cause damageto thenose, throat, eyes, lungs, liver, blood, kidneys, and

the digestive system. I

Solvents which are absorbed into the skin may cause dryness, rashes, and cracking. Furtherabsorption may '
result in entry into the bloodstream and damage to the central nervous system and organs.

Protection from solvents can be provided with a minimum amount of knowledge. The following is a list

of suggestions that should be used when using these materials:

- Provide all employees with a through understanding of the chemicals being handled.

- Use personal protective equipment like gloves, safety glasses, and proper respirators

- Insure the work area is properly ventilated

- Avoid skin contact with solvents

- If skin contact occurs, wash the area with plenty of soap and water

-1f solvent contacts the eyes, the area should be flushed with water for 15 minutes and medical aid
should be sought.

5.6.2 Acids and Bases

Acids and bases are corrosive and can cause damage to the skin and eyes. The amount of damage done
depends on the concentration of the acid or base and the duration of the contact. Acids and bases can be
solids (granules or powders), liquids, or gases.
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Acids which are commonly used in construction applications include:

- sulfuric acid
* hydrochloric acid
* acetic acid
* nitric acid
-+ muriatic acid

Sulfuric acid reacts with water to produce heat and can therefore cause immediate burns. Hydrochloric
acid can be absorbed into the tissue and though not noticed at first, will result in deep burns. Acetic
and nitric acids do notreact with water and, if inhaled in sufficient amounts, will penetrate into the lungs,
causing serious damage.

Bases are chemicals which feel slippery or soapy and in concentrated form dissolve tissue easily.
Concentrated caustic gases such as ammonia vapors can damage the respiratory system. Cement and
mortar are alkali compounds which can cause damage when they react with moisture in the body.

Workers can be protected from the potential damage of acids and bases by:

- Providing all employees with a through understanding of the chemicals being handled

- Using personal protective equipment

- Flushing the area with cool water for at least 15 minutes without rubbing the affected areas, if skin
OT eye contact occurs

- Adding acid to water to prevent spatter

- Keeping acids and bases apart and immediately cleaning up spills

5.6.3 Metals
Metals can easily be deposited in the lungs and cause damage due to many of the operations which are
common in construction:

- welding

« brazing

- polishing
- coating

- finishing
- drilling
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The fumes, vapors, and dust which result from these operations are readily inhaled into the body. Some
metals like mercury and lead can be absorbed directly through the skin. Some of the common toxic metals
which are used in construction are: )

* cadmium

- nickel

- lead

- Zing

- copper

- brass
*magnesium

Cadmium and its compounds can be toxic and in large doses, fatal. Welding cadmium coated metals is

the most common cause of exposure. Use of an approved respirator can protect the individual against the
inhalation of this substance.

Inhalation of nickel and its compounds can inflame and irritate the skin and cause nasal sinus conditions
and lung cancer. Exposure to the skin can cause an itching rash.

Lead poisoning, caused by soldering pipes, casting lead seals and repairing pipes, can cause eventual
damage to the central nervous system, brain, kidneys, and the reproductive system.

Fumes from zinc, copper, brass, and magnesium are encountered in welding, brazing, cutting work.
Inhalation can cause metal fume fever, a flu-like condition with coughing, shortness of breath, fever, chills,
profuse sweating, and chest pains.

5.6.4 Acetylene and Fuel Gases
Acetylene and Fuel Gases are especially dangerous substancesused in construction because mishandling
them can have catastrophic results. These gases are typically stored in cylinders in liquid form under

pressures typically in therange of 250 to 300 psi. Hydrogen, used in special welding applications, may be
pressurized in cylinders up to 2000 psi.

Acetyleneitselfhasthe widestexplosion range of any commonlyused gas and is explosivein combinations
withair from2.6 to 80 percent. Hydrogen has similar properties with an explosive range from 4 to 70 percent
air. As arule of thumb, any mixture of these two gases with air is probably explosive.
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Acetylene and hydrogen arelighter than air; these gases will accumulate in spacesabove theleak. LP gases,
on the other hand, are heavier than air and will accumulate on the floor or diffuse through the air.

Acetylene is stored in an acetone base in the cylinders. By itself, however, it is highly explosive if
pressurized to 25 psi or higher. Pure acetylene should never be stored at over 15 psi, the highest safe
pressure for storage.

Oxygen under pressure is explosive in contact with oil or grease. Therefore handling pressurized oxygen
could result in an accident. :

Although not a hazardous material by definition, compressed air is dangerous because of the high energy
inherent in its pressurized state. Lack of careful attention to its use could result in the cylinder becoming
a high velocity projectile or the hoses attached to the cylinder becoming lethal whips.

5.6.5 Carbon Monoxide

Carbon monoxide is a toxic gas produced by generators, trucks, and other combustion sources. It is
important that devices which burn fuel for heating or power generation, which would be used in enclosed
spaces, be properly exhausted from the space and provided with sufficient ventilation air for combustion.

5.6.6 Asbestos, PCB, and Lead
Asbestos, PCB and Lead are important, currentissues regarding hazardous materials. Therefore, they are
presented in detail in Appendix 5.1.

5.7 Subject Matter for Employee Training

In order to meet the OSHA Standard the employer must insure that his workers are appropriately trained.
The Associated General Contractorshave developeda series of short discussion topics which could beused
for this purpose. These are entitled Tool Box Safety talks. Among the subject matter which supervisors
could use as a basis for training are:

- Welding and Burning Safety

- Acetylene and Fuel Gases

- Trichloroethylene Safety Precautions

- Dermatitis in Handling of Cement Products
- Handling Gasoline

- Carbon Monoxide

- Special Hazards
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1
- Goggles Vs. Eye Injuries I
- Scent of Danger
- Safety Shower/Eye Wash l
- Guidelines for Chemical Personal Protective Equipment
- Cleaning Drums ' I
* Our Skin Around Us
- Respect Oxyacetylene l

i

5.8 Laws Covéring Hazardous Materials

Thebasic Federal regulation around which hazardous materials usage on the construction site is regulated
is: OSHA 1926.59-Hazard Communication.

Transportation of hazardous chemicals is covered by: Hazardous Materials Transportation Act (49
U.S.C. 1801 et seq.). I

Consumer products are defined and regulated by: ‘Consumer Product Safety Act (15 U.S.C. 2051 et seq.) l

The following regulation defines chemicals as hazardous: Toxic and Hazardous Substances, Subpart
Z,0SHA 29 CFR Part 1910. .

5.9 Points of Contact for Assistance
-OSHA
- Florida Department of Environmental Regulation (DER)
- Associated General Contractors (AGC)
-National Association of Homebuilders (NAHB)
- Chamber of Commerce
* Center for Construction and Environment, University of Florida

5.10 Definitions

Acids and Bases Corrosive materials that cause damage to the skin and eyes.

Acetic and Nitric Acid Chemicals that do notreact with water and if inhaled will penetrate
into the lungs, causing serious damage.

Approved Respirator A safety device that prevents harmful effects from inhaling
hazardous chemicals that is approved to use for a particular
application.

By-Products A material produced in making something else.

5.17



CAS Number

Carbon Monozxide

Corrosive

Consumer Products

Hazard Comm. Standard

Hazardous Chemical
Hydrochloric Acid

Ignitable

MSDS

Muriatic Acid

Non-Hazardous Chemical

Reactive

Solvents
Sulfuric Acid

Toxic

(CAS - Chemical Abstract Registry) Used for obtaining additional
information about a generic or non-brand name chemical that is
listed on the MSDS sheet.

A toxic gas produced by generators, trucks and other combustion
sources.

Includes materials which can cause damage on contact with skin,
eyes, or when inhaled as you breathe.

Materials intended for consumer use which are ‘regul ated by the
Consumer Product Safety Commission.

OSHA’sregulation to protect employees, employers and the general
public againsthazardous materials.

Any chemical which carries a manufacturer’s warning label.

A chemical that will be absorbed into the tissue and will resultin
deep burns.

Includes materialsthat will burn. Usually they are liquidsthat give
off vaporsthat canignite, however they can be gases, dusts or solid
materials.

(Material Safety Data Sheet) A vehicle for a given chemical for the
manufacturer to provide the users of the substance with
information necessary for proper applicationand safety information.

A chemical that will react will be absorbed into the tissue and cause
deep bumns. '

A chemical that either has no wamning language on the label or one
that does not meet OSHA's criteria for a hazardous chemical.

A material which can change violently when combined with certain

" othermaterialsor conditions,

A material which dissolves other substances.

A chemical that reacts with water to produce heat and therefore
causes immediate burns.

These are materials that are poisonous, or can cause cancer, or
birth defects, or other health problems.
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An excellent reference for contractors who need information on training programs to meet the OSHA
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The following publications are available from the Superintendent of Documents, U.S. Government Printing
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- Pocket Guide to Chemical Hazards, NIOSH Pub No. 85-114

- Registry of Toxic Effects of Chemical Substances, NIOSH Pub No. 80-102
- Chemical Hazard Communication, OSHA Pub No. 3084
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APPENDIXS.1

CURRENT HAZARDOUSMATERIALS ISSUES:
ASBESTOS,PCBAND LEAD

PARTA

1. INTRODUCTIONTO ASBESTOS

Dealing with asbestos is a particularly hazardous business. The procedures for removing asbestos are
cumbersome, time-consuming and expensive. Nevertheless, the risks are too great to ‘‘cut corners’’.
People who do not respect the dangers of asbestos die carly with painful deaths. Most states and
municipalities have enacted laws or issued regulations to control the cleanup of asbestos. Before any
cleanup project isattempted, the local Board of Health should be contacted to ensure compliance with local
variations on the procedures. Asbestosisusually generated on renovation projectsrather than in the course
of any new work. Asbestos exists in older buildings in the form of asbestos shingles, pipe insulation, and
fireproofing. Asbestos should only be handled by experts. It is important that contractors and their

employees know how to deal with asbestos.

2, REMOVING ASBESTOS

Since asbestos is only hazardous when
airborne, and since it only becomes airborne
from a friable, crumbly state, the key to the
safe cleanup of asbestos wastes is to keep the
material from becoming friable. This can be
accomplished either by encapsulating the
particles with a cementitious binder, or wetting
the product sufficiently to cause the particles
to either stick together of become so heavy as
to prevent air flotation. Therefore, there is

only one sound method touse, thatisto wet the
asbestos debris, thereby reducing the
opportunity for particles to become airborne.

3. ASBESTOS CLEANUP

Before starting the cleanup, evacuate the area ofall nonessential personnel. Make sure that the cleanup crew
has proper face masks and disposable protective clothing. Clothing should include head coveﬁng (over
the face masks), coveralls, booties and gloves. The head covering, booties and gloves should be sealed to
the coveralls. Only properly trained employees should conduct the cleanup.
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Isolate the work area. If a room can be isolated by merely closing doors and windows tightly, do so.
Otherwise seal the space with 6-mil plastic sheeting duct-taped to walls, ceilings and floors to completely
enclosed the contaminated area (Figure 5.5). Place asbestos warning signs on the doors or plastic sheeting.
Make sure all vents and ducts are also sealed. Next, gather the tools needed to perform the cleanup. Ifthe
debris is dry or damp, but not wet, and small in size it can be vacuumed up with an HEPS

filtered vacuum. A regular vacuum mustnot be used because thebag will not trap the asbestos fibers, which
will be blown around the room, making the problem worse. Afterthe debrisis thoroughly wetted, pick up
larger pieces and carefully place them into a pre-labeled 6-mil polyethylene bag. Pick up smaller pieces
with a shovel, dust pan, or trowel and put them into the same or similar bags. Use an ice scraper, trowel,
or dustpan to push material onto the shovel for pickup. Do not use a broom or brush because they are
difficuit to clean and could cause fiber floatation into the air,

Carefully wash all shovels, trowels, scrapers and othertools that were used to collect asbestos waste. Either
hold the items over a plasticbag and gently spray with a sprayer orif the items are not washable, throw them
away. Put them in the bag with the debris.

Thebags containing debris and tools should be twisted shutand sealed with duct tape. The sealed bags are
then placed into a second 6-mil bag and sealed the same way. Then the area should be wet mopped and
wiped clean. Respirators and other protective clothing used should be sealed in zip-locked bagsand sealed

in the same manner.

When the area has been determined to be safe the barriers are carefully removed and sealed in pre-labeled
6-mil polyethylene bags. These bags are then sealed inside a second set of bags. All the bags are then

disposed as a manifested waste through a licensed disposal contractor.

4. Federal Involvement in Asbestos
Three federal agencies have played prominent roles in regulating the use and handling of asbestos:

- The Environmental Protection Agency (EPA). The responsibility for observing and complying
with EPA regulations falls on the owners of buildings, abatement contractors, companies; including
remodeling contractors, who become involved with or disturb asbestos, landfill operators, and to
somne extent, transporters of asbestos waste.

- The Occupational Safety and Health Administration (OSHA), U.S. Department of Labor. OSHA’s
regulations protect the safety and health of workers involved with asbestos. Responsibility for

complying with OSHA requirements falls on all employers, including remodeling contractors.
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The Consumer Product Safety Commission (CPSC). CPSC bans hazardous consumer products
from the marketplace and issues educational materials to inform the public about hazardous
products. The Commission has banned several asbestos-containing consumer products and has

issued information to consumers regarding the dangers.

PARTB

1. Polychlorinated Biphenyl (PCB)

All spills of Polychlorinated Biphenyl (PCB’s) are best left to experts. The PCB cleanup process outlined
in this section is cumbersome. People will be tempted to skip the dust mask and protective clothing and
protective clothing to cut corners. However, therisks are tremendous and the time saving shortcuts are not
worth the costs. Those who attempt to do so, will lose. PCB wastes are almost always associated with the
disposal of old electrical system components, particularly transformers. The PCB’s were used as
admixturesto lubricating oils due to the variousinsulating properties that they impart to the oils. Those oils
areusually removed with the electrical equipment. They must remain inside until the equipmentis opened

atalicensed disposal facility and the oil is properly removed. Thatis clearly the best method of handling
PCB wastes.

2. PCBSPILLS
Occasionally an electrical component will break or spill the lubricating fluids, and wastes containing PCB’s
will contaminate an area. In such cases health risks are associated with ingestion, rather than inhalation.

That means that a soil contaminated with PCB waste is not inherently dangerous, as it exists on the floor -

or the ground.

Cleanup activities are designed to minimize the spread of the material to avoid direct skin contact by people
and to dispose of the wastes in a safe manner.

In the event of a spill, one should stop the flow by using a dry absorbent or sand to soak up the oil. An
outdoor spill should be quickly stabilized with absorbent and covered with 6-mil polyethylene sheeting to
prevent contamination of groundwater. Indoor spills should be kept away from floor drains, sinks and
sumps. Sink disposal is NOT an appropriate disposal technique for PCB’s.

3. PCBCLEANUP

Large spills, whether indoors or out, should be cleaned up only by trained contractors. First, gather the
required tools and equipment. Then isolate the area with signs and barriers and ensure that cleanup
personnel are wearing proper protective equipment. Next carefully shovel the absorbent material on
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contaminated soil into 3-mil plastic bags. Twenty-five to thirty pounds is enough for any one bag. Seal
each bag by twisting the top closed and sealing it with duct tape. Seal those bagsinside asecond setofbags
inthe samemanner. Use anice scraper, piece of wood, or other disposable object to push the material onto
the shovel. Dispose of the shovel in the bag with the contaminated wastes. If workers come in direct contact
with PCB waste, the affected skin areas should be thoroughly washed with amile solvent (such as alcohol
or grease cutting hand cleaners), then washed with soap and water to remove the solvent. Contaminated
clothing should be immediately removed and disposed of in a 6-mil polyethylene bag, appropriately
labeled. Cleanup crews should wear protective booties, and gloves, taped to the coveralls. They should
also wear dust masks and goggles before attempting any cleanup activities. All bags must be disposed of
through a licensed hazardous waste disposal contractor.

PARTC

1. LEAD

Lead is a toxic metal. A lead compound was once the most
common pigmentin house paint, and some small children suffered
brain damage fromrepeatedly eating paint chips containing lead.

Since 1940, nontoxic pigments have replaced lead in paints made
for home interiors. A lead compound has also been added to
gasoline to improve its octane rating, however this use is also
being phased out. Most children who develop damaging lead
levels do so through normal, everyday behavior. Studies by

Xavier University of Louisiana suggest that the primary source
formosturban children is exposure to soil and dust contaminated

bythelegacy ofleaded gasoline. Humansare most vulnerable to

the effects of lead during their first six years, when the brain is
undergoing its greatest development and body weights are lowest.
Lead attacks the nervous system.

The Department of Housing and Urban Development isresponsible for administering lead paint abatement
programs in public housing. The Environmental Protection Agency sets standards for lead exposure in
water supplies, plumbing and air; and the Department of Health and Human Services has overseen amajor
report on lead poisoning as well as efforts to research toxicity and develop public health programs. Still,
most of the responsibility falls on state and local agencies, and ultimately on individuals and cofnmunity
groups.
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2. Lead Liability

Theconcern of thehousing industry, and remodelers is that any legislation could require abatement before
remodeling would be allowed, which would make remodeling and renovation costs prohibitive for many
homeowners. In addition, in order to protect themselves from liability, lenders could require inspections
of privately owned for salehomes for lead based paint and when itis found, require that the paintberemoved
prior to closing. Such abatement expenses would reduce owner’s equity and decrease units’ values and
could result in abandoned properties.

3. Preventing Lead Poisoning
Lead poisoning is preventable, but more action is needed at every level of society. Lead paint can be
removed or managed so as to reduce children’s exposure, Improper removals, however, can increase risk

by freeinglead dustinto theair. Lead paintin good condition may bebetter leftalone, or covered withnew
paint,

Contaminated dirt can be planted with grass or other vegetation, or at least wetted to reduce dust. The top
three inches of soil can be removed and replaced with six inches of clean fill.

Nonetheless, the general public must begin to take greater action to prevent further pollution while we still

have most of ourhealth. Mostimportantly the primary victims are the small children of the world; they just
can not say ‘‘no’’ to lead.

PARTD
1. Definitions
Friable Products that when dry, can be crumbled, pulverized, orreducedto powderby hand
pressure causing them to emit fibers into the atmosphere with relative ease.
PARTE
1. Work Cited

Hopcroft, F.J. & Vitale, D.L. & Anglehart, D.L. (1989) Hazardous Material and Hazardous Waste.
(Kingston, Massachusetts): R.S. Means Company, Inc.

Nations Building News, Issue - April 9, 1990 and June 18,1990

National Association of Home Builders (1989). AsbestosHandbook for Remodeling (Washington, DC)
National Association of Home Builders.
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CHAPTERG6
WATER QUALITY

6.0 Introduction

Water is a critical issue in Florida. It will have a great impact on development and construction activities
for the foreseeable future. Recent years of drought throughout Florida have lowered water table levels to
record lows. Saltwater intrusion into wells has become a severe, even crisis level problem in many coastal
areas. Various local jurisdictions are purchasing land in nearby counties to assure themselves a continued
supply of potable water. The ever increasing pressure on the state’s water supply will probably not abate,
especially in light of population growth projections for the state. It is imperative, therefore, that the
constructionindustry, as well asmanufacturing, agriculture, and homeowners, take all possible measures

to conserve and protect this valuable resource in their operations.

6.1 Florida’s Water System
Floridahas about 7,800 lakes and more than 1,700 streams and rivers ranging in length from less than half

amiletoabout 500miles long. Furthermore, Florida has more than 4,000 square miles of estuaries, harbor,
and bays (Table 6.1).

Major Rivers of Florida
River Aeglon Langih Basin Area Discharges To
{ml) {mi)

Coastal ]
Apalachicola’ Northwaest 524 18,800 Apatachicola Bay
Suwannee' Suwannee 280 9,950 Gulf of Mexico
St. Johns? St. Johns mn 8,168 Atlantic Ocsan
Chocltawhatchee? Northweat 230 4,646 Choctawhatchee Bay
Escambia? Narthwest 240 4,233 Escambia Bay
Peace? . Southwest 133 2,403 Charlotte Harbor
Ochlockonaa’ Northwest 206 2,250 Ochlockanes Bay
Withlacoocheet Southwast 138 2,035 Witniacooches Bay
St. Marys! Suwannee 127 1,480 Cumberiand Sound
Yallow? Narthwest 110 1,365 Blackwater Bay
Perdide? Nonhwest 6a 925 Perdido Bay
St. Marks? Northwest kY4 :1a] Apalachee Bay
Blackwater? Northwest 62 860 Blackwater Bay
Tributary
Oklawaha? St, Johns 148 2,718 St Johns River
Kissimmee? Kissimmes-Everglades 170 2,300 Lake Okeechobes
Withiacoochee' Suwannes 120 2,290 Suwannee River
Alapaha® Suwannge 130 1,840 Suwannse River
Santa Fe? Suwannes ar 1,384 Suwannee River
Chipoia? Northwest 115 1,237 Apaiachicola River
Shoak Northwest 50 493 Yellow Rlver
! Mast distant source in Georgta
* Maost distant source in Florida
3 Most distant source in Alabama

TABLE 6.1 Major Rivers of Florida
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Florida’s water quality is still quite good in spite of the population pressures that are at the source of most
water quality problems. The followingis abrief description of the water quality in specific areas of the state.

(1) Northern Florida

(a) The Perdido River and Bay have good water quality except for Elevenmile Creek which
receives effluent from a paper mill and Bayou Marcus Creek which receives urban
stormwater.

(b) The Escambia, Blackwater, and Yellow rivers have very good water quality:

(c) The Chocawhatchee River water quality is good although several tributaries have low
biological density, low dissolved oxygen and bacterial problems from sewage and
poultry processing discharges.

(d) A tributary to the Chipola River receives discharges from a Superfund site known as Sapp
Battery. Theriver’s water quality is generally good.

(e) The Apalachicola River water quality is very good with a few tributaries receiving sewage
and fishing wastes.

(f) The Ochlockonee River water quality is only fair above Lake Talquin because of sewage and
Fuller’s earth mining discharges. Below the dam water, quality is good.

-

(g) St. Marks, Wakulla, and Aucilla River water quality is good with only local problems.

Discharges from a paper mill cause poor water quality in the Steinhatchee River basin and
the Fenholloway River.

(h) The Suwannee River and its tributaries have very good water quality except near discharges
from phosphate mines.

(2)Northeast Florida

This part of the state has more areas of poor water quality than any other part of the state due to
population pressures.

(a) St. Mary’s River water quality is good except at its mouth where there are papermill effluents.

(b) The St. John’s River has water quality problems along its entire length due to discharges from
Orlando area communities and rural areas.

6.2
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(¢) The major tributary to the St. John’s, the Oklawaha River, has poor water quality in its upper
reaches particularly in Lake Apopka. In its lower reaches the water quality is good.

(d) The Kissimmee River is part of the Kissimmee-Okeechobee-Everglades hydrologic system
which is the foundation of South Florida’s water supply. The Kissimmee contributes 20
percent of the phosphorus entering Lake Okeechobee, a factor which is tending to kill the
lake. The Kissimmee once meandered 98 miles between Lake Kissimmee and Lake
Okeechobee but was straightened out and channelized into a 48 mile long canal which has
caused enormous environmental damage. -

(e) Estuarine waters along the east coast have water quality problems from sewage, urban
stormwater and dredging and filling.

(3) Southwest Florida

Water quality varies and in populated areas the water quality is only fair.

(a) Springs feed the Crystal River and Anclote River areas and consequently the water quality
is excellent.

(b) Due to urban discharges the water quality in Boca Ciega Bay is only fair.

(¢) The Hillsborough River receives discharges from citrus processing, sewage and phosphate
mining and the water quality is not good.

(d) The Alfia River water quality is poor in the North Prong due to phosphate mining, sewage,
and range land stormwater.

(e) Both the Manatee and Little Manatee River have generally good water quality.

(f) Hillsborough Bay which receives nutrients from the Hillsborough and Alfia Rivers has poor
water quality.

(g) Old Tampa Bay has fair water quality; it receives effluents in the form of storm water
discharges and treated sewage.

(h) Tampa Bay water quality is good to fair, it receives storm water and sewage discharges from
the communities on its rim. '

(i) The Myakka River has good water quality as does the Caloosahatchee River except near Ft.
Myers.
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() Charlotte Harbor has generally good water quality but is high in nutrients from the Myakka
and Peace River.

(k) The Peace River’s problems are caused by mining, agricultural, and municipal wastes.
Nutrients are high and the water quality is fair.

(4) South Florida

The major water quality problems in this area revolve around the Kissimmee River-Okeechobee-
Everglades basin. Significant amounts of phosphorous originate from dairy farms, beef pasture, sugar
cane, vegetable farms, and pastures in the Everglades Agricultural Area.

(a) Biscayne Bay is affected by toxic discharges from the Miami River and by urban runoff.

(b) Water quality in the coastal areas and the Florida Keys is generally good with localized
problems near sewage outfalls, canals, and marinas. Water quality is fair to poor in the
canals.

6.2 Classification of Streams

Surface and ground waters within Florida are classified by use and each classification is protected by a set
of stringent water quality standards. The standards detail the limits for various pollutants which mi ghtbe
found in Florida’s waters as the result of industrial, commercial, agricultural, ordomesticactivities. Table

6.2 defines the five classes of streams. Most Florida surface waters are Class III, suitable for propagation
and management of fish and wildlife and for recreation.

Stream Classification

Class I Potable water supplies

Class I Shellfish, propagation, or harvesting

Class III Recreation, propagation and maintenance
of a healthy, well-balanced population of
fish and wildlife.

Class IV Agricultural water supplies

Class V Navigation, utility, and industrial use

Table 6.2 Stream Classifications in the State of Florida
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6.3 Ground Water

Floridais unusually dependent upon its ground
water because it isnot only a source of drinking
water but is closely linked to Florida’s natural
systems of lakes, streams, rivers, swamps,
marshes and evenits dryuplands. Some statistics

bear out the importance of ground water:

(1) 92 percent of Florida’s population drinks

ground water

(2) 20 percent drinks ground water directly
from the ground without treatment

(3) More than 7.5 billion gallons are pumped
from Florida’s aquifers each day

Ground water supports the water levels of lakes
and the base flow of streams. It keeps the
wetlandsalive during dry spells. Thedry sandy
uplands are the regions where rain water is able
to easily percolate to the aquifers below. Yetthe
uplands are under risk because of the pressures

on their development,

Ground water is easily polluted by chemical
spills, pesticides applied to crops or fields,

discharges from sewage plants, or leaks from
underground storage tanks (Figure 6.1). One

Ground-water poliution problems caused or
aggravated by pumping weils. (A) Waler table steepens near a
dump, increasing the velocity of ground-water flow and drawing
pollutants into a weli. (8) Water-table slope is reversed by
pumping, changing direction of the ground-water flow, and
pelluling the well, {(C) Well near a coast (before pumping). Fresh
water floats on sait water. (D) Well in C begins pumping, thinning
the tresh water lens and drawing salt water into the well.

City dump
P Pumping wetl

Pumping well

Whell befors pumping

Pumping well

Figure 6.1 Ground Water Pollution

gallon of gasoline, for example, spilledinto an aquifer can make one million gallons of water undrinkable.
A pint of oil can produce a one acre oil slick. Asan aside, approximately 15 miilion gailons of motor oil

are thrown away in Florida each year. This oil could be reclaimed to save 56,000 barrels of oil each day
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since it takes 42 gallons of crude oil to make two and a half quarts of lubricating oil. This same amount
of new lubricant could be made by re-refining one gallon of reclaimed oil.

Thereare about 6,000 surfaceimpoundments including stormwater and sewage retention ponds, abandoned
mines and sinkholes, and up to 9,600 drainage wells which act as conduits by directing stormwater into
the aquifer; therefore, they are major potential sources of groundwater contamination. In addition, there
are 9,800 underground injection wells in Florida ranging from small drainage wellsto large diameter wells
used for the disposal of sewage and industrial waste. Animproperly constructed or operated injection well
can contaminate underground drinking water; asaresult, Chapter 17-28 of the Florida Administrative Code
wasadoptedin 1982. This rule categorizes injection wellsinto five classes (Table 6.3) based on the quality
of the injected fluid, the use of the well, and the depth of the injection zone with respect to drinking water
aquifers (Fernald & Patton, 1985).

Injection Well Classification

Class I Inject industrial wastes, treated sewage effluent,
Or reverse osmosis reject waters below drinking
water aquifer

Class IT Inject fluids from the production of oil and gas
Class III Extraction of minerals
Class IV Inject hazardous wastes into or above drinking water

aquifers. This class is banned in Florida.

Class V Inject fluids by gravity flow into drinking water aquifers.
Table 6.3 Classifications of Injection Wells

The Department of Environmental Resources (DER) has adopted rules that limit the kinds of wastethat can
be pumped into the ground through injection wells. In addition, the rules insure that injection wells are

properly built so wastes cannot escape into the aquifer. DER administers the federal program forinjection
wells under the Federal Safe Drinking Water Act.

Pesticides are major polluters of ground water. There are now 12,000 pesticides registered in Florida.
One pesticide, ethylene dibromide, has been found in about 1,300 of 11,000 wells tested since 1983.

Twenty-two of the 67 counties are affected. About 50 other wells have shown various types of
6.6
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contamination such as gasoline, wood preservatives, and pesticides. Miami, Belleview, and Pensacola

have all lost wells due to contamination by petroleum products and solvents.

The relation between fresh water and salty water in an aquifer is delicate and readily upset by human
developments. Any development that lowers the freshwater level in an aquifer will result in some
movement of saltwater. Saltwater intrusion (Figure 6.1) is the result of one or more of the following
practices: pumping of wells near the coast, pumping from overly deep wells, poor well construction,
uncontrolled flowing wells, wells with corroded well casings, or large-scale drainage from uncontrolled

drainage canals at the coasts (Fernald & Patton, 1985).

6.4 Ground Water Standards

Florida’s ground water rules are perhaps the most stringent in the nation. All new developments and
industries must adhere to standards that prohibit the discharge of any toxic or carcinogenic materials
into the groundwater. Discharges must be to drinking water standards at the edge of a small ‘‘zone of
discharge.”’

DER is now considering amending the rules to provide more protection to public drinking water and
wellfields. The so-called G-1 rule will provide safeguards in ‘‘zones of protection’’ around public
drinking water wells as well as the wellfields to keep pollutants from drinking water supplies.

Two protective rings, ‘‘the zones of protection,’” will be set around wells or wellfields which qualify
for the G-1 rule. No new discharges are allowed inside a 200 ft. zone of exclusion. A larger zone, based
on the travel time it takes the material to move through the aquifer in five years, is also included. In
the five-year zone of protection:

(1) All new discharges that contain any of a number of hazardous substances are excluded.
(2) New sanitary landfills are excluded.

(3) All new agricultural stormwater facilities which contain hazardous constituents such
as pesticides are prohibited but normal farming activities are allowed.

(4) New industrial stormwater discharges are prohibited if the discharge contains hazardous
substance unless the discharge is totally contained. '

(5) Direct discharge of wastes into sinkholes is prohibited.
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(6) A discharge from a sewage treatment plant will be allowed if it meets extremely stringent ground
water standards at the point of discharge, if all industrial discharges into the plant are treated
beforehand to remove all hazardous constituents, if a highly trained, full-time operator is on

duty, and if stringent rate-of-discharge restrictions are followed.

(7) For wetlands discharges all G-1 rule requirements must be met.

The 1983 Water Quality Assurance Act directed DER to establish a ground water monitoring network. The
purpose of the Act was to increase the role of local governments and agencies in the identification of
hazardous waste generators and sitting of disposal facilities. Each county must identify all hazardous waste
generators within the county, the types and quantities of wastes generated, current management practices,
abandoned dump sites, and operating procedures at sanitary landfills. Furthermore, each county must
designate areas within the county where hazardous waste storage facilities may be located (Fernald &

Patton, 1985). This Acthelpsto establish the relationshipsbetween land use and ground water quality and
to predict water quality trends.

6.5 Stormwater Management

Stormwater causes more than halfthe water pollution in Florida and in some watersheds it may be the entire
load. Like other sources of pollution there is often a correlation between stormwater and population.
However, storm runoff is also a problem in rural settings as well. Rural sources can contribute large
quantities of waterpollutants. Agricultural pollutants come from sediments, fertilizers, pesticides, animal
wastes, and nutrients. In the cities, runoff from paved areas such as streets and parking lots adds oils,
greases, and heavy metals to Florida’s surface and ground waters.

Stormwater is responsible for 80-95 percent of all the heavy metals that enter Florida’s waters, almost all
the sediments, large nutrient loads, and nine times more Biochemical oxygen demand (BOD) than
secondarily treated sewage. Itis amajor contributor to the overenrichment (eutrophication) of Florida’s
freshwaters, particularlyits lakes, by the nutrients nitrogen and phosphorous. Thenorthern portion of Lake
Okeechobee isan example of the effects of uncontrolled stormwater discharges where agricultural runoff
from north of the lake adds major amounts of phosphorous,

Stormwater also contributes to the loss of seagrasses in Florida’s coastal waters because of turbidity from

sediments and other suspended solids. Stormwater has often caused productive oyster harvestingto close
dueto bacterial contamination.
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Florida’s stormwater program is administered jointly by DER and the water management districts. Most
new developments, except for single family housing, must obtain storrmwater permits. Depending onthe
size of the project, the permits require that runoff from the first inch of rainfall or first half-inch of runoff
be treated. The goal is to remove 80 percent of the pollution. Discharges to Outstanding Florida Waters

_ (seesection 6.7) require more treatment. Most developmentstoday are built with stormwater systems which

are designed to reduce pollution into the local waterways.

6.6 Dredging and Filling - Wetlands : _

Dredging and filling causes water quality problems as well as destroying fish and wildlife habitat.
Suspended sediments and resuspension of heavy metals are among the problems caused by dredging and
filling, The Clean Water Act, the Rivers and Harbors Act of 1899, and the Wetlands Protection Act of 1984
regulate dredge and fill activities. Dredging and filling usually require both federal and state permits
(Fernald & Patton, 1985).

Destruction and alteration of habitat are perhaps the most serious problems associated with dredging and
filling. Since 1850 Florida has lost 12 million acres of wetlands or 40 to 60 percent of Florida’s original
wetlands acreage. South Florida may have lost 40 percent of its wetlands between 1900 and 1973 alone,

and a million and a half acres since 1952. -

Wetlands are important because they ameliorate flooding and act as barriers against storm water tides and
storm surgesalong the coast. They play arolein ground water recharge, they store surface waters, and they
filter pollutantsthat would otherwise reach Florida’s waterways. Wetlands are also important habitats for

fish and wildlife. The subject of wetlands is covered in greater detail in Chapter 3 of this Handbook.

6.7 Outstanding Florida Waters

Outstanding Florida Waters (see Appendix 6.1 for complete listing of Outstanding Florida Waters) is
a designation given to water bodies in Florida which deserve an added degree of protection against water
pollution. DER is not allowed to issue permits for direct or indirect discharges into these water bodies if
it would result in a degradation of the water quality. Permits for dredge and fill may only be issued if the

department determines that it is in the public interest.

Waters currently designated arethose in National Parks, refuges, seashores, preserves, marine and estuarine
sanctuaries, state parks and recreation areas, scenic or wild rivers, lands purchased under the Conservation
and Recreation Lands program, Aquatic Preserves, and *‘special waters’’.
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Special waters include most of Florida’s important water bodies, including the Apalachicola Riverand Bay,
the Suwannee River, and the waters around Florida’s Keys. The Environmental Regulation Commission

designates special waters after extensive review and public workshops in the affected areas.

6.8 Water Pollution Sources

The basic concern in protecting the water supply is centered about two general categories of pollutants:
biological and chemical. Since biological sources of pollution are unlikely in construction, the subject of

potential industrial sources of chemical pollution are covered here.

Table 6.4 Common Pollutants
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Common Pollutants
Posslble Health Affected .

Categoty Examples and Environmental Eifects Water Uses Principal Sources
Oxygen Deficiencies in oxygen levels Water supply, Domestic waste,
Dex;qandlng mﬁ:&&;&: which can stunt growth and recreation, industrial wasts,
Materials wastes reproduction of aquatic species. fishing and fish urban and agriculturai

Can also cause fish mortality. propagation nnoH
Infectious E. Coll
Aget;um » 2:::::;‘)’" E:;ﬁ:‘é::::‘;:: and Water t:jlup;u\f. DOC:\usllc v:asta."
ﬁ::.:,) s Salmonelia fish mortaiity. recreation sgriculturatrunc
typhosa
Water supply,
High leveis can cause
Nitrogen, “g essive aquatic plant and recreation, Domestic and industrial
Nutrisnts phosphorus algas growth and can con- tishing and fish waste
tribute o fish mortaiity propagation, Many land yse aclivities
* boating
Ammonia, Cancer, injury, or death in living w':" t.i::ply. 'm::":t;:‘: ':“t"
;:;':hncu mercury, organisms, inciuding humans :f:h:r" on ::nolll‘ (:e:ll cides
lead and all aquatic spacies. sgriculture herbicides)
Thermal Power plant ;Ir;?t :?: :"“'u'::x :;oﬂality. Flsherios Power plants, industrial
Pollutants discharges biological community. progessing
Water supply,
Cover substrate and increased facreation,
mr?:l:tl and Sand, silt, clay squatic spacies mortallty. fisheries, Many land yse activities
navigation
Oll and " h I industrial waste, urban
Hazardous gc 'B?W“M' :I:'r:.aaltrﬁ. and other animal All uses atormwater, highway
Substances runoti

‘l
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Industrial wastes in this sense are a variety of toxic inorganic, metallic, and organic compounds: arsenic,
mercury, chromium, zinc, cyanide, chloroforms, and pesticides as identified in the Clean Water Act of
1977.

Metallic mercury and metallic salts of mercury, as an example, are converted into an organic form called
methyl mercury which can be then concentrated in the food chain. The result for humans at the end of
the food chain is the likelihood of central nervous system disorders.

Table 6.5 is a listing of the maximum contaminant levels for inorganic chemicals in drinking water
supplies as directed by Section 1412 of the Public Health Service Act. In addition for water to be
acceptable for domestic use, it must have less than the specified amount of inorganic contaminants, must
be clear (free from turbidity and color) and must have a pleasant taste.

Contaminant Level (milligrams per liter)

Arsenic 0.05

Barium 1.0

Cadmium 0.10

Chromium 0.05

Lead 0.05

Mercury 0.002

Nitrate 10.0

Selenium 0.01

Silver 0.05

Table 6.5 Maximum Contaminant Levels

Also, the Public Health Law sets maximum levels for organic chemicals as indicated in Table 6.6.
In addition to the Federal Standards dictated by the Clean Water Act and the Public Health Service, the
State of Florida also maintains water quality standards which are among the most stringent in the nation.
These drinking water standards were adopted in 1984 and establish maximum contaminant levels for
eight volatile organic chemicals in community drinking water systems (Table 6.7).
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Contaminant Level (milligrams per liter)
HYDROCARBONS
3T SO SO 0.0002
Lindane ........covvvevnerecnncceneniennnensenenns 0.004
Methyoxylchlorethane..............cuuueun... 0.1
ToXaphene ......cocveeecvevrereirercereereecrenane 0.005
CHLORPHENOXYS
2,4-Dichlorophenoxyacetic Acid............. 0.1
2,4,5-Trichlorophenoxypropionic ........... 0.01
Acid

Table 6.6 Maximum Contaminant Levels for Organic
Chemicals in Drinking Water

Community water systems in Florida must be tested every three years for 118 synthetic chemicals as
well as the eight volatile chemicals in Table 6.7. The list of contaminants includes most of the EPA’s
‘‘priority pollutants’” as well as several pesticides such as EDB and aldicarb which are used in Florida
and are suspected of contaminating ground water.

Contaminant Max Allowable Level

Trichloroethylene 3 parts per billion

Carbon Tetrachloride 3 parts per billion 5
Vinyl Chloride 1 part per billion

1,1,1-trichloroethane 200 parts per billion

1,2-dichloroethane 3 parts per billion

Benzene 1 part per billion

Ethylene Dibromide 0.02 parts per billion

Tetrachloroethylene 3 parts per billion

Table 6.7 Maximum Allowable Contaminant Concentrations
for Drinking Water in Florida (Volatile Chemicals)
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6.9 Water Management Districts
Florida’s Water Management Districts were established by the Florida Water Resources Act of 1972. The
Actgives DER *‘general supervisory authority’’ over the water management districts

Northwest Florida Water Management District
Suwannee River Water Management District
St. John’s Water Management District

South Florida Water Management District
Southwest Florida Water Management District

The districts are authorized to implement flood protection programs, perform technical investigations,
develop water resource plans to include water shortage plans for times of drought, and to acquire and
manage lands for water management purposesunder the Save Our Rivers program. They administer major
regulatory programs, including surface water management, consumptive uses of water, aquifer recharge,
and well construction.

Under the Wetlands Act, the districts also regulate dredging and filling by agriculture or forestry. Some
districts actually administer some of DER’s water quality programs such as stormwater management. Four
of the five districtsnow administer their own surface water management programs. The Northwest Water
Management District, the smallest of the five is not administering the state stormwater program,

The water management districts are involved in other programs such as the Kissimmee River restoration,
the Upper St. John’s River restoration, and the Save Qur Rivers Program. The districts also undertake
special programs suchas studying the effects of landfills on ground water quality, flood plainmapping, and
water conservation programs.,

6.10 Construction Impacts of Water Quality
For contractors the net result of water quality laws and regulations is that the conduct of construction

activities musttake into account the potential degradation of the streams, rivers, ponds, lakes, aquifers, and

other water resources which are on or near to the construction site.

Chapter 5 of this Handbook refers to the subject of hazardous materials. Clearly the careful use of these
materials must be observed and the onus is on the contractor to insure that all personnel on the site have
been thoroughly briefed on the presence and proper handling of these substances. Careless actions which
allow these materialsto enter the groundwater or surface water is a violation of the basic laws which seek
to protect the State’s waterresources. A violation of the water quality regulations canresultin heavy fines
as well as expensive cleanup.
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Itisgood practice to make a careful survey of the site prior to construction to identify situations which could
resultinthe degradation of the water quality. Demolition and excavation operations should be well-planned

to insure that undesirable materials will not leach into the local water table or become part of surface run-
off.

Due to the fact that water is a critical and precious resource, contractors are encouraged to reuse or
recycle groundwater where possible. DER’s Ground Water Rules encourages water reuse wherever
possible. Additionally, wastewater reuse is practiced in several areas of Florida. Treated sewage
effluent is used to irrigate 2,000 acres of crops in Tallahassee, for citrus crops in Orlando, and for parks
and golf courses in St. Petersburg.

6.11 Applicable Laws and Regulations
The laws which govern water quality at the Federal level are as follows:

The Public Heaith Service Act, Section 1412

EPA’s ““National Interim Primary Drinking Water Regulations’’
The Federal Water Pollution Control Act (Clean Water Act)
Water Quality Assurance Act of 1983

The goal of these Federal statutes is to provide water quality sufficient for protection of human health,
for protection and propagation of fish, shellfish, and wildlife, and for recreation in and on the water.

Florida law is embodied in the Department of Environmental Resources (DER) Regulation ‘“Water
Quality Standards’’, Chapter 17-3 of the Florida Administrative Code (F.A.C.). The objective of this
standard and the Florida Statutes which implement the water quality standards is to provide an even-
handed and balanced approach to the attainment of water quality objectives. Chapters 17-4 and 17-
5 of the F.A.C. are additional regulations relative to water quality as they are a part of the State’s
comprehensive program to control, abate, and prevent water pollution.

6.12 Definitions

Aquifer A geological formation, group of formations, or part of a formation that contains sufficient
saturated, permeable material to be able to yield significant quantities of water to wells and springs.

Sinkhole A depression intheland surface formed either by collapse oftheroof of an underground cavern
or cannel or by solution of near-surface limestones or similar rock.

Injection Well A wellin which a fluid isinjected into cracks crevices, or poresin arock formation below
the earth’s surface,
6.14

"
-

-

-



Saltwater Intrusion Thephenomenon occuring when salt watermoves laterally inland fromthe
seacoast or vertically to replace fresh water.

Heavy Metals Includes mercury, lead, chromium, copper, and cadmium.

Biochemical Oxygen The quantity of dissolved oxygen, measured inmilligrams per liter or parts

Demand per million, required to stabilize decomposable organic matter by aerobic
biochemical action.
Eutrophication The processesthatresultin ahigher concentration of dissolved nutrients in
a water body.
Turbidity A flowing mass of sediment-laden water thatisheavier than clear water and

therefore flows downslope along the bottom of the sea or a lake.
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APPENDIX 6.1: Oustanding Florida Waters

National Park
Bicayne
Everglades

Wildlife Refuge
Caloosahatchee
Cedar Key
Chassahowitzka
Chinsegut
Crocodile Lake
Egmont Key
Great White Heron
Hobe Sound
Island Bay

J.N. “Ding”’ Darling
Key West

Lake Woodruff
Lower Suwannee
Loxahatchee
Matlacha Pass
Merritt Island
National Key Derr
Okenfenokee
Passage Key
Pelican Island

Pig Island

Pine Island
Pinellas

St. Johns

St. Marks

St. Vincent

County
Dade
Monroe/Dade/Collier

County

Lee

Levy
Citrus/Hernando
Hernando
Monroe
Hillsborough
Monroce

Martin
Charlotte

Lee

Monroe
Volusia/Lake
Dixie

Palm Beach

Lee
Volusia/Brevard
Monroe

Baker

Manatee

Indian River
Gulf

Lee

Pinellas
Brevard
Jefferson/Wakulla
Franklin
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State Park/Recreation Area

Anastasia

Bahia Honda

Basin Bayou

Bear Creck

Big Lagoon

Bill Baggs
Blackwater River
Blue Springs
Caladesi Island
Caloosahatchee River
Chekika
Collier-Seminole
Dead Lakes
Delnor-Wiggins Pass
Dr. J.G. Bruce St. George
Falling Waters
Faver-Dykes

Flagler Beach St.
Florida Caverns

Fort Clinch

Fort Cooper

Fort Pierce Inlet
Fred Gannon Rocky Bayou
Grayton Beach
Highlands Hammock
Hillsborough River
Honeymoon Island
Hontoon Island
Hugh Taylor Birch
Ichetucknee Springs
J.D. McArthur Beach
John Pennekamp
J.U. Lloyd Beach
Jonathan Dickinson
Lake Griffin

Lake Kissimmee
Lake Louisa

County

St. Johns
Monroe
Walton
Gadsden
Escambia
Dade

Santa Rosa
Volusia
Pinellas

Lee

Dade

Collier
Gulf

Collier
Franklin -
Washington
St. Johns
Flagler
Jackson
Nassau
Citrus

St. Lucie
Okaloosa
Walton
Highlands/Hardee
Hillsborough-
Pinellas
Volusia/Lake
Broward
Columbia/Suwannee
Palm Beach
Monroe
Broward
Martin

Lake

Poik

Lake
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Lake Manatee

Lake Rousseau

Lake Talquin

Little Manatee River
Little Talbot Island
Long Key

Manatee Springs
Mike Roess Gold Head Branch
Myakka River
Ochlockonee River
O’Leno

Oleta River

Oscar Scherer
Pahokee

Palm Beach Pines
Pepper Beach

Ponce de Leon Springs
Port Charlotte Beach
St. Andrews

St. Lucie Inlet
Sebastian Inlet

Three Rivers

T.H. Stone Memorial
Tomoka

Torreya

Wekiwa Springs

State Ornamental Garden
Alfred B. Maclay

Eden

Ravine

Washington Oaks

State Preserves
Anclote Key

Barefoot Beach
Cape St. George

Manatee
Citrus/Levy/Marion
Leon/Gadsden/Liberty
Hillsborough

Duval

Monroe

Levy

Clay
Manatee/Sarasota
Wakulla
Alachua/Columbia .
Dade

Sarasota

Palm Beach

Palm Beach

St. Lucie
Holmes/Walton
Charlotte

Bay

Martin

Indian River/Brevard/Hamilton
Madison/Suwanee
Jackson

Gulf

Volusia

Liberty
Orange/Seminole

County
Leon

Walton
Putnam
Flagler

County
Pasco/Pinellas
Collier

Franklin
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Cayo Costa

Cedar Key Scrub
Fakahatchee Strand
Haw Creek

Lower Wekiva River
Perdido Key
Prairie-Lakes

River Rise

San Felasco Hammock
Savannas
Tosohatchee
Waccasassa Bay
Weedon Island

Environmentally Endangered
Lands

Barefoot Beach

Cayo Costa North Captiva

Cedar Key Scrub

Fakahatchee Strand

Little St. George Island

Lower Apalachicola River

Nassau Valley Marshes

Palm Beach County Everglades

Paynes Priarie

Perdido Key

River Rise

San Felasco Hammock

Savannas

Three Lakes Ranch

Toshatchee Preserve

Volusia Water Recharge Area

Weedon Island

Withlacoochee Tracts

National Seashore
Canaveral
Gulf Islands

Lee

Levy
Collier

Flagler/Putnam/Volusia

Lake/Seminole
Escambia

Osceola
Alachua/Columbia
Alachua
Martin/St.Lucie
Orange

Levy
Pinellas

County

Collier

Lee

Charlotte
Franklin
Franklin/Gulf
Lake/Seminole
Duval/Nassau
Palm Beach
Alachua
Escambia
Alachua/Columbia
Alachua
Martin/St.Lucie
Osceola
Orange

Volusia
Pinellas

Sumter

County
Brevard/Volusia

Escambia/Santa Rosa
6.19




o

AquaticPreserve
Alligator Harbor
Apalachicola Bay
Banana River
Biscayne Bay
Boca Ciega Bay
Caladesi Island

Cape Romano-Ten Thousand Is.

Cockroach Bay

Coupon B

Fort Clinch

Fort Pickens

Gasparilla Sound-Char. Harb.
Indian River,Malabar-Sebast.
Indian River,Vero Bch-Ft.Pie
Jensen Bch to Jupiter Inlet
Lake Jackson

Lignumvitae Key
Loxahatchee River

Matlacha Pass

Mosquito Lagoon

Nassau River-St.Johns

North Fork, St. Lucie
Pellicer Creek

Pine Island Sound

Pinellas County

Rocky Bayou

Rookery Bay

St. Andrews

St. Joseph Bay

St. Martins Marsh

Tomoka Marsh

Wekiva river

Yellow River Marsh

County

Franklin

Franklin

Brevard
Dade/Monroe
Pinellas
Charlotte/Lee
Collier

Hillsborough

Lee

Nassau

Santa Rosa/Escambia
Charlotte/Lee
Breverd/Indian River
Indian River/St. Lucie

Martin/Palm Bch/St.Lucie

Leon

Monroe
Martin/Palm Beach
Lee
Volusia/Brevard
Nassau/Duval

St. Lucie/Martin
St.Johns/Flagler
Lee

Pinellas

Okaloosa

Collier

Bay

Gulf

Citrus
Volusia/Flagler
Lake/Orange/Seminole
Santa Rosa
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Special Waters

Apalachicola River south of northern Gulf County Line

AucillaRiver

Blackwater River

ChipolaRiver

Choctawhatchee River

Crystal River, including Kings Bay

Little Manatee River-from its mouth to the western crossing of the river by S.R. 674, including Hayes,
Mill and Bolster Bayous, but excluding South Fork, Ruskin Inlet and all other tributaries.

Ochlockonee River
Perdido River

St. Marks River except that part between Rattlesnake Branch and the confluence of the St. Marks and

Wakulla Rivers.
Shoal River
Suwannee River
Wacissa River
Wakulla River

Scenic and/or Wild
River Segment
Wekiva

National Preserve
Big Cypress

Marine Sanctuary
Key Largo Coral Reef
Looe Key

National Estuarine
Sanctuary

Apalachicola Bay

Rookery Bay

National Forest

Apalachicola
Sopchoppy River
Big Dismal Sink

County

Lake/Seminole

County
Collier/Dade/Monroe

County
Monroe
Monroe

County

Franklin
Collier

County
Leon/Franklin
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Ocala Putnam/Marion/Lake

Alexander Springs
Alexander Springs Creek
Juniper Springs

Juniper Creek

Salt Springs Run

Lake Dorr

Lake Kerr

Little Lake Kerr

Osceola Baker/Columbia

Deep Creek

Robinson Creek

Middle Prong, St. Marys River
Ocean Pond

Falling Creek

6.22
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CHAPTER7
AIR QUALITY

7.0 Introduction

Itwasreported in Engineering News Record(ENR) on August 19, 1991 thatMcDonnell Douglas Corp was
in the process of soliciting proposals from nine cities in the United States. The major goal of the proposal
wasto determine the problems an $800 million aircraft assembly plant could cause for a city and to include
suggestions for solving those problems.

Onecity inthe bidding was Houston Texas. The Greater Houston Partnership, which was handling the city’s
bid, believed that they had an advantage over some of the other cities due to their prior experience with
pollution problems. Industries in the Houston area have been forced to develop clean airtechnologies. The
Clean Air act has initiated the development of technologies that other cities do not have.

The Clean Air Act will affect McDonnell Douglas and their ability to assemble aircraft no matter which city
they eventually choose. Title Il of the Clean Air Act lists 189 toxics, most of which areused in the painting
of aircraft. The company expects the new plant to emit about 100 tons of pollutants a year. At the present
time new plants in Houston may emit up to 100 tons. When the Clean Air Act goes into effect in November
of 1992, annual emissions will be limited to 25 tons a year.

What are the 1990 Clean Air Act Amendments and what do they mean to a contractor? As the elements of
the Amendmentsarereviewed, it is very important for consumersand businesses to remember that everyone
will feel the effects of the implementation of the Clean Air Act Amendments. It has been estimated that the
costs to execute the Amendments will run between $22 billion and $50 billion per year. When it is
considered that the annual cost of all environmental regulations is $100 billion the magnitude of the costs
and requirements of the Clean Air Act become clear. |

In the following pages The Clean Air Act Amendments of 1990, the Florida State Implementation Plan
directed by the Division of Air Resources Management, National Air Quality, Indoor Air Quality, the
Environmental Industry, and the benefits that may berealized through the Prevention of Air Pollution will

" be examined.
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7.1 1970 Clean Air Act

The 1970 Clean Air Act originally established deadlines for states to bring areas unable to fulfill the
National Ambient Air Quality Standards(NAA QS)into compliance. It wasdetermined thatthe goalshad
been very unrealistic when many areas of the nation were unable to achieve the deadline. Congress then

enacted the ‘Part D’ non-attainment programin 1977.

Part D established rigid requirements for existing sources and new sources of pollution. It also established
anew timetable for bringing areas not in compliance with the NAAQS into compliance. Ozoneand carbon
monoxide levels were supposed to be in full compliance by the end of 1987. Atthe end of thenew deadline

there were still large areas of the country that had not met federal requirements.

The result of noncompliance of the Clean Air Act regulations and the lack of enforcement capabilities
spearheaded the 101st Congressto enactanew set ofamendments. The Clean Air Act Amendmentsof 1990
(‘**CAA's”’) aresignificantly more complete and intricate than the CAA’s that preceded them.

7.2 Attainment and Maintenance of National Ambient Air Quality

Under Titlel, ¢“ Attainment and Maintenance of National Ambient Air Quality Standards’’ (NAAQS)of the
CAA, each state continues to be responsible for the realization of air quality standards within its own
boundaries. Each state is required to produce its own ‘“State Implementation Plan”’ (SIP). Each state is
required to implement special measures in those areas that have not achieved the national air quality

standards as prescribed for ozone, carbon monoxide and fine particulate matter.

The state of Florida Department of Environmental Regulation is presently charged with the elimination,
prevention, and control of air pollution. The Department’s plan to protect and enhance the air quality of
Floridaisspelled outin Volume9, Chapter 17 of the Florida SIP. *“The policy inherent in the standards shall
be to protect the air quality existing at the time the air quality standards were adopted or to upgrade or
enhance the quality of the air of the State. In any event, where a new or increased source of air pollution
poses apossibility of degrading existing high air quality or ambient air quality established by this chapter,
such source or proposed source shall notbe issued a Department permituntil the Department has reasonable

assurance that such source, construction or development will not violate this chapter.”’(17-2.200)
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Under Part ITI, Ambient Air Quality (17-2.300), the plan goes on to assert that “....no person shall build,
erect, construct, orimplantany new source; operate, modify, orrebuild any existing source; or by any other
means release or take action which would result in the release of an air pollutant into the

atmosphere which would cause or contribute to a violation to a violation of an ambient air quality standard
established under Rule 17-2.300(3).

7.3 Ozone Non-Attainment

More than 100 million peoplelive in *‘o0zone non-attainment areas’’ in regions in the United States that
violate the National Ambient Air Quality Standards (NAAQS) forthese gases. According to Alan Robock
of the University of Maryland, *‘very slight changes in the balances of gases within the atmosphere can
cause significant changesin the climate. The changes in the climate may in turn produce a dramatic effect
on the environment and the way that people live. The greenhouse effect is the accumulation in the
atmosphere of certain transparent gases, including CO,, that prevents or retardsthe escape of the solar heat
that radiates back from the earth’s surface. The accumulation of gases causes a buildup of heat that can
eventuallylead to gradual but steady warming. Many modelsnow predict an average temperature increase
of 2 to 6 degrees by 2060. Models have demonstrated that the effects caused by this warming might range
from melting of the polarice caps, with aresulting increase in sea level that could submerge coastal cities,
to the creation of dust bowls in fertile plains.’’ (IR News, May-June 1990, Robert E. Paaswell)

Congress, in addressing the non-attainment issue has allotted more time for compliance to areas of the
country with the more serious ozone problem. Areasare classified for ozone non-attainment in the following
list.(Table7.1)

Area Design value

Marginal 0.121-0.138
Moderate 0.138-0.160
Serious 0.160-0.180
Severe 0.180-0.280
Extreme 0.280 and above

TABLE 7.1 OzoneNon-Attainment Classifications
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The attainment deadline for the ozone NAAQS should be accomplished as “‘expeditiously as practicable,’
but no later than November 15, of the year provided below.(Table 7.2)

Area Primary standards
classification attainment date
Marginal 3 years after enactment
Moderate 6 years after enactment
Serious 9 years after enactment
Severe 15 years after enactment
Severe 17 years after enactment
(with 1988 design value

between 0.190 and 0.280)

Extreme 20 years after enactment

TABLE 7.2 Attainment Deadline

Until the U.S. Environmental Protection Agency decides toredesignate the area as attainment, each of the
following areas is designated as a non-attainment area for the air pollutant, ozone:(17-2.410)(Table 7.3)

Ozone Non-attainment New Source Allowance

AREA Tons per Year of Volatile
Organic Compounds

(a) Duval County 1,400

(b) Broward County 875

(c) Dade County 4,000

{(d) Palm Beach County 1,350

(e) Hillsborough County 700

(f) Pinellas County 400

TABLE 7.3 Florida Ozone Non-Attainment Areas
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7.4 Failure to Meet the Ozone Deadlines

Should a Marginal, Moderate, or Serious area fail tomeet the ozone standards by theirrespected deadline,
they will automatically be reclassified to the next higher classification. The area failing to comply will be
subject to all state implementation plan requirements applying to the new category. Major stationary air
poliution sources may be subject to excess fee penalties. Fees will equal $5000 for each ton of volatile
organic compound (VOC) emitted by the source during the year in excess of 80 percent of a baseline
amount as set forth by the EPA.

7.5 Provisions Relating to Mobile Sources

Title Il of the CAA’s significantly tighten mobile source standards by emphasizing fuel composition and
by requiring automobile producers to reduce tailpipe emissions. Tailpipe emissions must be reduced by
35% for hydrocarbons and 60% for oxides of nitrogen. The emissions reduction will effect 40% of the
vehicles soldin 1994 and increased to 100% in 1996. Similar reductions are going to be required for light-
duty trucks. By the early 2000°s there will be additional cuts if the EPA determinesthat they are necessary.

Under this title, the EPA is required to study emissions from non-road engines and non-road vehicles to
determine whether such emissions endanger public health or welfare. If it is found that this variety of
vehicles provide adverse health impact, the EPA must produce standards that will insure the maximum
achievable emission reduction. Consideration will be given to the costof applying therequired technology
as well as to noise, energy and safety factors associated with the application of such technology.

Chapter 17-243 of the Florida SIP establishes procedures to determine compliance with rules pertaining to
the tampering with of air pollution control devices on vehicles. Penalties range from a noncriminal traffic
infraction to a misdemeanor of the first degree.

7.6 Carbon Monoxide Non-Attainment
Carbon monoxide (CO) levels are exceeded during the winter in some 40 U. S, citiesand thus are a current
concern in Congress. Most CO emissions come from motor vehicles, mobile or stationary.

CO non-attainment areas are classified as Moderate or Serious, based upon the design value for the
area.(Table 7.4)

Area Design value
classification million
Moderate 9.1-16.4

Serious 16.5 and above

TABLE 7.4 CONon-Attainment Classification
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The deadline for primary standards is ‘ ‘as expeditiously as practicable,’’ but not later than the dates listed
in Table 7.5.

Area classification Attainment date
Moderate December 31, 1995
Serious December 31, 2000

Table 7.5 CO Non-Attainment Deadlines

The EPA may grant two one-year extensions beyond the deadline if the state has complied with all SIP
requirements with no prior CO limit violations.

7.7 Particulate Matter Non-Attainment Issues
Provisions for particulatematter (PM, ) are also covered by thenew Amendments. The EPA istequired
to issue technical guidance concerning reasonable methods of control for fugitive dust, wood burning,
agricultural bumning and other sources of particulate matter. Open burning and frost protection fires are
extensively covered in Chapter 17-256 of the State Plan, The plan states in 17-256.100:
(2) Itis the intent of the Department to require that open burning be conducted in a manner, under
conditions, and within certain periods that will reduce or eliminate the deleterious and offensive
defect of air poilution caused by open burning,
(5) TheDepartment findsthat there are several alternative disposal methods forpesticide containers
that are environmentally preferable to open burning.

All areas will be designated as Moderate initially. If an area cannot attain PM,, NAAQS bythe end of the
sixth calendar year after they have been designated an area of non-attainment, they may be reclassified as

Serious. To avoid being classified as a non-attainment area, attainment must be reached not later than
December 31,1994,

Construction bansthat were enforced under the 1977 version of the Clean Air Act, due to failure to submit
anon-attainment area new sourcereview permit program or failure to submit an acceptable SIP, will remain
in effect until such time that the EPA approves a plan correcting those deficiencies. The EPA may choose
to cut off federal highway funds until the state complies.

7.8 Hazardous Air Pollutants
Title Il of the 1990 CAA’sinitiated anew process for controlling air toxics. The existing plan is a risk-based

programto control the emission of hazardous air pollutants, It isconsidered bymany tobe afailure because
the EPA has only issued eight standards over the past 20 years.
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According to industry estimates, more than 2.4 billion pounds of toxic poilutants were emitted into the
atmosphere in 1988. These cmissions'may resuit in a variety of adverse health effects including cancer,
reproductive effects, birth defects, and respiratory illness. Only seven hazardous air pollutants were
regulated under the previous Clean Air Act.

Thenew processincludes alisting of 189 substances. This listis providedin Appendix 7.1 ofthis chapter.
Itincludes organic chemicals, pesticides, metals, coke oven emissions, fine mineral fibers, and radionuclides
(includingradon).

The list provided is an initial list and may have substances added or removed. If a substance is shown to
be present, through inhalation, or routes of exposure, a threat of adverse human health effects or adverse
environmental effects, it will be added to the list by the EPA.

Any person may petition the EPA to modify the list of hazardous air pollutants by adding or deleting a
substance. The EP A must either grant or deny the petition within 18 months of receipt provided the petition
contains adequate supporting data on the health and environmental effects of the pollutant.

Each state may develop and submit to the EPA for approval a program for the implementation and
enforcement of emission standards and other requirements for hazardous air pollutants or requirements for
the prevention and mitigation of accidental releases of hazardous substances. A state may receive partial
or complete delegation of the EPA’s authority and responsibility to implement and enforce emissions
standards and prevention requirements. This shall not include the authority to set standards less stringent
than those promulgated by the EPA.

Within 12 months of enactment of the Clean Air Act, the EPA must publish guidance for the states to use
in developing their hazardous air pollutants programs. In addition, the EPA is required to establish and
maintain an air toxics clearinghouse and center to provide technical information and assistance on control
technology, health and ecological risk assessment, risk analysis, ambient monitoring and modeling, and
emissions measurement and monitoring to state and local agencies.

The EPA must approve or disapprove a state program within 180 days after receipt and after notice and
opportunity for public comment. The EPA must disapprove a state program if they determine that:

(1) The state program authorities cannot assure compliance by all sources;

(2) The state program lacks adequate authority or adequate resources to implementthe

program;

(3) The state program schedule for implementation and compliance is not sufficiently

expeditious; and

(4) The state program is otherwise not in compliance with EPA guidance.
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If a state program is disapproved, the state may revise its program and resubmit the program to EPA for
approval. A local air pollution control agency may also develop and submit to the EPA a program to
undertake any action authorized to be performed by the state.

TitleII of the Clean Air Actalso directs the Secretary of Labor, in coordination with the EPA, to announce,
in accordance with the Occupational Safety and Health Act, a chemical process safety standard designed

toprotect employees from hazards associated with accidental releases ofhighly hazardous chemicalsin the
work place.

The chemical process safety standard must impose the following requirements on employers:

(1) develop and maintain written safety information, identifying work place chemical and process
hazards, equipment and technology used in the processes;

(2) perform a work place hazard assessment, including, as appropriate, identification of potential
sources of accidental releases, identification of any previous release within the facility which had
alikely potential for catastrophic consequences in the work place, estimation of work place effects
of a range of releases, estimation of the health and safety effects of such range on employees;

(3) consult with employees and their representatives on the development and conduct of hazard
assessments and the development of chemical processes required under the Standard;

(4) establish a systemto respond to the work place hazard assessment findings, which shall address
prevention, mitigation, and emergency responses;

(5) periodically review the work place hazard assessment and response system;

(6) develop and implement written operating procedures for the chemical process, including
procedures for each operating phase, operating limitations, and safety and health considerations;

(7) provide written safety and operating information to employees, and train employeesin operating
procedures, emphasizing hazards and safe practices;

(8) provide appropriate information and training to contractors and contract employees; ‘

(9) train and educate employeesand contractorsin emergencyresponse inamanner as comprehensive

and effective asthatrequired by the regulation promulgated pursuant to the Superfund Amendments
and Reauthorization Act;
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(10) establish a quality assurance program to ensure that initial processrelated equipment,maintenance
materials, and spare parts are fabricated and installed consistent with design specifications;

(11) establish maintenance systems for critical process related equipment, including written
procedure, employee training, appropriate inspections, and testing of such equipment to ensure
ongoing mechanical integrity;

(12) conduct pre-start-up safety reviews of all newly installed or modified equipment;

(13) establish and implement written procedures to manage change to process chemicals,
technology, equipment and facilities; and

(14) investigate every incident which results in, or couid have resulted in, a major accident in the
work place, with any findings to be reviewed by operating personnel and notifications made, if
appropriate,

7.9 Acid Rain Deposition Control

TitleIV of the Clean Air Act Amendments of 1990 will address the control of the pollutants associated with
acidrain. The goal isto realizea 1Qmillion ton reduction of sulfur dioxide (SO,) and an approximately two
million ton reduction in nitrogen oxides (NO ), relative to 1980 levels. The focus of the acid rain program
isan innovativemarket-based emission allowance program which will provide affected sources flexibility
in meeting the mandated emission reductions. The newlaw allowsutilities to trade allowances within their
systems and/or buy or sell allowancesto and from other affected sources. Each source must have sufficient
emissions fees and must offset the excess emissions in the following year. The EPA will promulgate
regulations for the allowance system within 18 months of enactment.

In early July 1991, the Chicago Board of Trade voted to aliow trading in credits for air emissions of sulfur
dioxide to meet thenew lowered pollution levelsunder the Clean Air Act. Utility companies unable to meet
the 1995 pollution levels will be required to obtain additional pollution allowances that will be issued by
the EPA. Theplantsthat can meetthe new poilution levels will be allowed to seli theirexcess credits to those
that find it less expensive to purchase the credits than to comply with the new law. The concept of reward
for compliance should be an important motivating factor in the success of the Clean Air Act. It should be
remembered that compliance results in the initiation of major construction projects. The plan requires
approval by The Commodity Futures Trading Commission and the EPA.
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7.10 Permits Required

Title V ofthe Clean Air Act Amendments of 1990 established a comprehensive operating permit program
; for air emissions. The purpose of the operating program is to put in one place all of the requirements
| concerning air emissions that apply to affected sources. When fully in place, these permits will ensure that

sources arenot being subjected to conflicting requirements and that all parties have a clear picture of those
requirements.

Under Chapter 17-2.210 the State of Florida will require ‘“....the owner or operator of any source which
| emits or can reasonably be expected to emit any air pollutant shall obtain an appropriate permit from the
| Department prior to beginning construction, modification, orinitial or continued operation of the source
unless exempted pursuant to Department rule or statute. Issuance of a permit does notrelieve the owner or
operator of any source from complying with applicable emission limiting standards or other requirements
of Chapter 17-2, or any other requirements under federal, state, or local law.

AR TN R N W = e

| (1) Air Construction Permits - An air construction permit shall be obtained by the owner or

| operator for any proposed new or modified source prior to the beginning of construction or

| modification, in accordance with all applicable provisions of Chapter 17-2, Part V, and Chapter 17-
4,F.AC.

(2) Air Operation Permits - Upon expiration of the air operation permit for an existing source or
subsequent to construction or modification and compliance testing of anew or modified source, the
owner or operator of such source shall obtain an air operation permit in accordance with Chapter
17-2 and Chapter 17-4, Florida Administrative Code."’

7.11 Stratospheric Ozone Protection

Title VI of the Clean Air Act Amendments require complete phase-out of chlorofluorocarbons (CFC’s) and
halons with interim reductions. Ozone depleting substances will be grouped into two classes. Class I
chemicals (CFCs, halons, and carbon tetrachloride, and methy! chloroform) will be phased out by 2000,
with the exception ofa methyl chloroform phaseout by 2002. Class 11 chemicals (hydrochlorofluorocarbons
(HCFCs)) will be phased out by 2030,

Regulations are required to reduce the use and emissions of Class [ and Class II substances to the ‘ ‘lowest
achievablelevel’’ and to maximize the recapture and recycling of these chemicals. The EPA will &evelop

aregulation forthe use and disposal of Class I chemicals during the service, repair, or disposal of appliances
and industrial process refrigeration.
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7.12 Enforcement

The Clean Air Act incorporates enforcement features of other recent environmental statutes, including
felony penalties for knowing violations of the Act and misdemeanor penalties for negligent releases of
hazardous pollutants. The EPA will be able to issue administrative enforcement penalties orders of up to
$200,000, and to issue administrative orders with compliance schedules of up to 12 months. Additionally,
the EPA has the authority to establish, through regulation, a field citation program for minor violations.
These field citations for minor violations may be issued on site during an inspection, for up to $5000 per
day of violation.

7.13 Air Pollution: A National Problem

Inrecent yearsithas not been uncommonto turn on the television and hear about life threatening toxic spills.
In October 1987 an accident occurred at the Marathon Petroleum Co. plant in Texas City, Texas. An 80-
ton piece of equipment fell from a crane onto a hydrofluoric acid tank.

Although the amounts are unknown, the companies involved have made partial settlements with most of
the approximately 1200 residents who filed suits. The acid cloud force residents within 50-blocks to
evacuate. Approximately 1200 people were treated at hospitals for eye and skin irritation and breathing
difficulties. The claimants claimed that theinjuries they incurred were long-term orpermanent.(ENR, JULY
12,1990)

In January 1992 another acid spill occurred on Interstate 75 near Gainesville, Florida. Asreported by The
Gainesville Sun, two trucks were hauling acids on I-75 when one of the drivers noticed something leaking
from the other truck. The trucks were pulled off the highway into a truck-stop where the truck eventually
exploded. Thedifferent acids were stored in separate compartments. Official believe that the leak may have
been the cause of an explosive chemical reaction.

There were several service stations, restaurants, hotels and convenience stores located at the interchange
near theaccident. Two people wereinjured and 11 others were taken to the hospital foreye and skin irritation
resulting from the released vapors.

These types of accidents are costlyto all involved. Costly to the victim in inconvenience and suffering, and
costly to the contractor in a monetary sense. Great care should always be exercised when working around
any substance that can be transmitted by the air. Thereislittle that can be doneto contain the vaporsreleased
into the atmosphere.

“‘Taiwan’s EPA nowhas 19 major environmental construction projectsunder way, says John Rasile, Vice
president ofthe Fluor division. One of these projectsisits *‘Blue Sky’’ project to clean up notoriously bad
airpollution in Taipei and Daohsiung.’’ The article goes onto quote W. Dennis Moran, President of Camp
Dresser & McKee International Inc. **EPA is coming out with projects at the rate of four or five a week.”’
(ENR, September 13,1990)
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The environmental service markets topped $59 million dollarsin 1990 and are expected to grow 15t020%

* peryear for the next 5 years. Environmental projects will more than likely be dominated by larger service

companies, largely due toa lack of resources necessary toland the larger Federal Government environmental
cleanup projects. Larger firms are better able to offer all of the services a waste generating concern might
expect when soliciting bids. Foreign competition will offer stiff competition to domestic Environmental
Service Companies in the future due to a globalization of the industry.

According to Frost & Sullivan Ltd., a London Market research firm, the European Community will spend
nearly $4 billion for air emission control and filtration equipment by 1994, up from $2.9billion in 1989.
Germany will be the largest market, spending about $974 million by 1994, France is next at $560 million
and Great Britain at $555 million while Spain is considered to have the least stringent enforcement of air
pollution control measures, it will invest $332 million in equipment by 1994, the firmprojects. Investment
in emission control equipment in Western Europe is expected to total $2.7 billion by 1994, up from $1.9
billion in 1989, (ENR February 11, 1991)

The opportunities for construction companies generated by the Clean Air Act are enormous. In 1990
spending on stationary control systems reached approximately $2 billion, with 30% annual growth
predicted for five years. The emphasis on control of air toxics will affect companies of all sizes. The road
to clean air emissions can only be accomplished through massive construction efforts.

New clean-coaltechnology has caught onin thelast 10 years. Many Eastern European countries are being
introduced to the circulating-fluidized-bed(CFB) combustion boiler technology by Ahlstrom Pyropower
Inc., San Diego, and a Polish firm called Fabryka Kotlow Prgemyslowych. The new technology allows a
plantto burn low-grade coal cleanly. There are approximately 90 CFB boilers either in production or being
built.

7.14 Indoor Air Quality

Theunderstanding of Indoor Air Quality(IAQ)is veryimportant today because the population of the United
Statesusually spends up to 90% oftheir livesindoors. Studies have shown that inmany casesthe collection
ofindoor contaminants are higher than corresponding outdoor values. It is for this reason that exposure to
indoor contaminants may be more detrimental to a persons well being than the pollutants that are present
outdoors.

In early efforts tocombat our dependence on fossil fuels, our nation initiated the concept ofbuilding energy
management. The significance of its practice is credited as a means to control the depletion of the earth’s
natural resources and the associated dependency on foreign energy sources. Energy Conservation
measures were imposed to conserve energy in structures. Unfortunately, these measures presented serious
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compromises to occupant comfort, health, and productivity within the structures. The floundering
condition of the health and well being of people was furtheraggravated when the costs of energy resources
continued to soar atan astounding rate. The negative results of these measures were eventually considered
anecessary effect of energy conservation.

Occupants of office buildings and other structures can experience unhealthy symptoms as a result of
exposureto irritants. The complaints may include itching or burning eyes, watery eyes, drynose and throat,
sore throat, sneezing, coughing, and tightness of the chest. Paints, adhesives, sealants, office furniture,
carpeting, and vinyl wall coverings are sources of compounds that produce gasses which lead to unhealthy
symptoms in building occupants. Qzone, an irritant of the mucous membranes and the lungs, can be
produced indoors by photocopiers and electrostatic air cleaners and other high-voltage electrical equipment.
Solventsused in the cleaning of building are also known contributors to indoorair pollution. HVAC system
intakes located near heavy traffic, parking garages, or loading docks can result in contamination of a
building space withmotor vehicle exhaust. Over fifty percent of the *‘sick buildings’* have an outdoor air
ventilation deficiency problem.

Other common sources of indoor air pollutant are asbestos and radon. Common building uses for asbestos
have included fire-proofing, thermal insulation, and as part of pipes, in floor tiles and coverings, and as
insulation cladding for structural members. Exposure to asbestosis normally negligible formost occupants
except where asbestos surfaces are disintegrating or being worn away, releasing asbestos fibers. Contractors
should be very cautious when working in areas that contain old asbestos. The removal of asbestos is a
specialized area of the construction industry and should be left to companies with the proper equipment and

expertise.

Radon occurs in structures mostly through diffusion from the underlying subsoil. The concentration can
vary considerably. If the foundation of a building is tight, very little or no radon will enter, and very little
radon will normally be found in spaces more than two stories above the foundation. It is estimated thatin
the United States that S000 to 15000 cases of lung cancer can be ascribed to radon exposure each year,
These subjects are dealt with more completely in Chapter 9.

Formaldehyde is a colorless gas found in thousands of products ranging from carpeting and drapes to
particleboard and foam insulation. It is known to cause nose, eye and upper respiratory tract irritation, as
well as headaches and nausea.

Energy conservation and acceptable environmental quality are notincompatible. By connecting a piece of
ductwork fromthe outside of a structure to the return air intake on the furnace, a contractor can dilute indoor
pollution. Using fiberglass insulation or other less hazardous material in conjunction with a vapor barrier
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can guard against contaminants emitted by insulation. Paints, sealers, stains and other nontoxic products
are available to replace their toxic counterparts. The use of pine in place of plywood will eliminate a large
source of formaldehyde emissions.

Some of the aforementioned suggestions will definitely createadded expense to the construction of a home
or building, butmany customers will be willing to pay the price to protect theirhealth. The time may be ripe
for the construction industry to examine its methods and practices concerning the utilization ofknown toxic
materials. Perhaps a unified drive for the research and development of environmentally safe building
products will be the catalyst to expel the myth that contractors are anti-environmental, -

7.15 Conclusion

Asthe world expandsand the desire to adopt the Western World’s standards increase, economic expansion
will continue at an alarming rate. Along with this expansion will travel the inevitable trail of waste that is
presently posing serious threats to our environment. The ignorance of past generations as to the
consequences of uncontrolled growth is no longer an acceptable excuse. Environmental studies have
shown the finite nature of the atmosphere and that the implications of continued dumping of noxious dusts,
fumes and toxins are far too important to ignore.

Asaresultof these far reaching environmental concerns a wholerange of political movements and pressure
groupshave evolvedto try to force National Governmentsto control and contain the airpollution problem.

The success of preserving the quality of life on earth is ultimately the responsibility of each individual on
this planet.

Contractors are in a very opportunistic position. They have the means and power to do their part in
controlling air pollution and in reaping the benefits in more ways than insuring clean air. The very nature
of the problem breeds solutions that can only be implemented through massive construction efforts.
Understanding the problem and following the necessary steps to contain air pollutants is an important key
to preserving the present quality of life for generations to come.

7.16 Definitions

National Ambient Air

Quality Standards(NAAQS) a)Primary
Maximum air pollutant levels set by the EPA, which if attained,
allow an adequate margin of safety to protect human health.
b)Secondary
Maximum air quality levels requisite to protect the public'welfare
from known or anticipated adverse effects associated with the
presence of particular air pollutants.
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Existing Source

New Source

StateImplem entaﬁon Plan (SIP)

VolatileOrganic Compound

Particulate Matter (PM_ )

Non-Attainment Area

Department

Owner or Operator

Construction Permit

Operation Permit

Any stationary source other than a new source.

A stationary source which commenced construction or
reconstruction after the EPA fist proposesregulations
establishing an emission standard under Title III.

State planssubmitted to the EPA which provide for ﬁnplementation,
maintenance and enforcement of secondary NAAQS in each of the
State’s AQCR’’s.

Hydrocarbon air pollutants thatreactin sunlight with NOxto form

ozone.

Particulate matter of 10 microns or less in length.

An area shown by monitored data or modeling to exceed NAAQS
fora particular air pollutant,

The State of Florida Department of Environmental Regulation.

Any person who owns, leases, operates, controls or supervises a
stationary source,

The legal authorization granted by the Department to construct,
expand, modify, or make alterations to any installation and to
temporarily operate and test such new or modified installations.

The legal authorization granted by the Department to operate or
maintain any installation for a specified period of time.
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APPENDIX 7.1
Clean Air Act Title III
List of Hazardous Air Pollutants

CAS
NUMBER

75070
60355
75058
98862
53963
107028
79061
79107
107131
107051
92671
62533
90040
1332214
71432
92875
98077
100447
92524
117817
542881
75252
106990
156627
105602
133062
63252
75150
56235
463581
120809

CHEMICAL
NAME

Acetaldehyde
Acetamide

Acetonitrile
Acetophenone
2-Acetylaminofluorene
Acrolein

Acrylamide
Acrylicacid
Acrylonitrile

Allyl chloride
4-Aminobiphenyl
Aniline

o-Anisidine

Asbestos

Benzene (including benzene from gasoline)
Benzidine
Benzotrichloride
Benzyl chloride
Biphenyl
Bis(2-cthylhexyl)phthalate (DEHP)
Bis(chloromethyl)ether
Bromoform
1,3-Butadiene
Calcium cyanamide
Caprolactam

Captan

Carbaryl
Carbondisulfide
Carbon tetrachloride
Carbonyl sulfide

Catechol
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CAS CHEMICAL
NUMBER NAME

133904
57749
7782505
79118
532274
108907
510156
67663
107302

126998

1319773
95487
108394
10644
98828
94757
3547044
334883
132649
96128
84742

106467 -

91941
111444
542756
62737
111422
121697
64657
119904
60117
119937
79447
68122
57147
131113
7781

Chloramben

Chlordane

chlorine

Chloroacetic acid
2-Chloroacetophenone
Chlorobenzene
Chlorobenzilate
Chloriform

Chloromethyl methyl ether
Chloroprene
Cresols/Cresylicacid (isoners and mixture)
o-Cresol

m-Cresol

p-Cresol

Cumene

2,4-D, salts and esters
DDE

Diazomethane
Dibenzofurans
1,2-Dibromo 3-chloropropane
Dibutylphthalate
1,4-Dichlorlbenzene(p)
3,3-Dichlorlbenzidene

Dichloroethyl ether (Bis(2-chloroethyl)ether)

1,3-Dichloroproopene
Dichlorvos
Diethanolamine
N,N-Diethyl aniline (N,N-Dimethylaniline)
Diethyl sulfate
3,3-Dimethoxybenzidine
Dimethyl aminoazobenzene
3,3"-Dimethyl benzidine
Dimethyl carbamoyl chloride
Dimethyl formamide
1,1-Dimethyl hydrazine
Dimethyl phthalate
Dimethyl sulfate
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CAS CHEMICAL
NUMBER NAME

534521
51285
121142
123911
122667
106898
106887
140885
100414
51796
75003
106934
107062
107211
151564
75218
96457
75343
50000
76448
118741
87683
77474
67721
822060
680319
110543
302012
7647010
7664393
7783064
123319
78591
58899
108316
67561

4,6-Dinitro-o-cresol, and salts
2,4-Dinitrophenol
2,4-Dinitrotoluene
1,4-Dioxane(1,4-Diethyleneoxide)
1,2-Diphenylhydrazine

Epichlorohydrin (1-Chloro-2,3-epoxypropane)

1,2-Epoxybutane
Ethyl acrylate
Ethyl benzene
Ethyl carbamate (Urethane)
Ethyl chioride (Chloethane)
Ethylene dibromide (Dibromoethane)
Ethylenedichloride (1,2-Dichloroethane)
Ethylene glycol
Ethylene imine (Aziridine)
Ethyleneoxide
Ethylenethiourea
Ethylidenedichloride (1,2-Dichloroethane)
Formaldehyde
Heptachlor
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexamethylene-1,6-diisocyanate
Hexamethylphosphoramide
Hexane
Hydrazine
Hydrochloric acid
Hydrogen fluoride (Hydrofluoric acid)
Hydrogen suifide
Hydroquinone
Isophorone
Lindane (all isomers)
Maleic anhydride
Methanol
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CAS
NUMBER
72435
74839
74873
71556
78933
60344
74884

108101

624839
80626
1634044
101144
75092
101688
101779
91203
98953
92933
100027
79469
684935
62759
59892
56382
87865
108952
106503
75445
7803512
7723140
85449
1336363
1120714
57578
123386

CHEMICAL

NAME

Methoxychlor

Methyl bromide (Bromomethane)
Methyl chloride (Chloromethane)
Methyl chloroform(1,1,1-Trichloroethane)
Methyl ethyl ketone (2-Butanone)
Methyl hydrazine

Methyliodide (Todomethane)

Methyl isobutyl ketone (Hexone)
Methylisocyanate

Methyl methacrylate

Methyl tert butyl ether

4,4-Methylene bis(2-Chloroaniline)
Methylene chloride (Dichloromethane)
Methylene diphenyl diisocyanate (MDI)
4,,4'-Methylenedianiline

Naphthalene

Nitrobenzene

4-Nitrobiphenyl

4-Nitrophenol

2-Nitropropane
N-Nitroso-N-methylurea
N-Nitrosodimethylamine
N-Nitrosomorpholine
Pentachloronitrobenzene (Quintobenzene)
Pentachlorophenol

Phenol

p-Phenylenediamine

Phosgene

Phosphine

Phosphorus

Phthalic anhydride

Polychlorinated byphenyls (Arochlors)
1,3-Propane sultone
beta-Propiolactone

Propionaldehyde
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CAS
NUMBER
114261
78875
75569
75558
91225
106514
100425
96093
1746016
79345
127184
7550450
108883
95807
584849
95534
8001352
120821
79005
79016
95954
88062
121448
1582098
540841
108054
593602
75014
75354
1330207
95476
108383
106423
0

0

0

CHEMICAL
NAME
Propoxur (Baygon)
Propylenedichloride(1,2-Dichloropropane)
Propylene oxide
1,2-Propylenimine (2-Methyl aziridine)
Quinoline
Quincne
Styrene
Styrene oxide
2,3,7,8-Tetrachlorodibenzo-p-dioxin
1,1,2,2-Tetrachloroethane
Tetrachloroethylene (Perchloroethylene)
Titanium tetrachloride
Toluene
2,4-Toluenediamine
2,4-Toluenediisocyanate
o-Toluidine
Toxaphene (chlorinated camphene)
1,2,4-Trichlorobenzene
1,1,2-Trichloroethane
Triethylamine
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Triethylamine
Trifulralin
2,2,4-Trimethylpentane
Vinyl acetate
Vinyl bromide
Binyl chloride
Vinylidene chloride (1,1-Dichloroethylene)
Xylenes (isomers and mixture)
o-Xylenes
m-Xylenes
p-Xylenes
Antimony Compounds
Arsenic Compounds (inorganic including arsine)
Beryllium Compounds
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CHEMICAL

NAME

Cadmium Compounds
Chromium Compounds
Cobalt Compounds
Coke Oven Emissions
Cyanide Compounds!
Glycol ethers®

Lead Compounds
Manganese Compounds
Mercury Compounds
Finemineral fibers®
Nickel Compounds
Polycyclic Organic Matter*
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CHAPTER 8
NOISE CONTROL

8.0 Introduction
Noise becomes a problem, especially when it is *‘unwanted noise.’’ Too much of it at high levels can
affect humans in a number of ways including, hearing, ability to communicate, and behavior problems.

Consequently, noise control has become tremendously important from both an economic and
environmental standpoints.

Noise in the environment is a unique situation. It is possible to purify air and water and to remove
all solid waste from the landscape (Table 8.1). However, sound can only be eliminated by creating

a vacuum, in which of course, humans cannot survive. Sound is and will always be part of the
environment.

As more people are exposed to high levels of noise, economic losses due to reduced physical and
intellectual working capacity have increased. Compensation cases involving claims for millions of
dollars as a result of permanent hearing damage are now in the courts.

This chapter will cover physical problems caused by noise, discuss regulationson noise control, provide
suggestions on noise control, and furnish a list of agencies to contact if further information is desired.

8.1 Hearing Damage Risk
Any noise greater than 85 decibels can damage hearing if the human earis exposed to it over an extended
period. Repeated noise exposures at high noise levels, over a long period of time, may cause temporary

or permanent damage to the inner ear. Consequently, depending on its severity, noise exposure can
lead to permanent hearing damage.

Threshold shift, which is expressed in decibels, is the difference between the lowest levels of sound
intensity measured before and after noise exposure. There are two types of threshold shifts: temporary
and permanent. Noise-induced temporary threshold shift results in a loss of hearing sensitivity
following noise exposure. In noise-induced temporary threshold shift the hearing loss is reversible.
In noise-induced permanent threshold shift, the hearing loss in nonreversible and it remains
throughout the lifetime of the affected individual. Current standards permit permanent threshold shifts
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up to 10 dB at frequencies below 1000 Hz, 15dB at 2000 Hz, and up to 20 dB above 3000 Hz. A United
States

Environmental Protection Agency (EPA) study determined that the threshold of hearing-damage risk
is between 70 dB and 90 dB, with 70 dB being cautionary and 90 dB a serious risk.

8.2 Noise Control Technique

There are three methods by which noise control problems can be minimized: (1) noise control at the
*‘source,’” (2) noise control of the ‘‘transmission’’ path, and (3) the use of protective measures at the
receiver. Economic feasibility, operational considerations, and the amount of noise reduction required,
will determine which method, or combinations of methods will be adopted (Harris, 1979).

8.2.1 Noise Control at the Source
There are at least three primary areas in which control of noise generated by a source may be initiated:
(1) proper design, (2) proper equipment operation, and (3) equipment maintenance.

(1) Proper Design
Proper design of equipment to minimize noise generation is a complex engineering problem. Because

of its complexity, it is in the province of the equipment designers, and is beyond the scope of this
handbook.

(2) Proper Operation
The following are several areas relating to proper operations:
(a) If acoustic guards, covers, or enclosures are uséd, make
certain that they are in place and that all openings are
acoustically sealed. Noise is a lot like water--it will
rush out through any cracks or openings.

(b) If the equipment is equipped with a muffler system, make
sure that it is performing according to design.

(c) Install machinery on adequate mountings and foundations to
reduce structure-borne sound and vibrations. There are

many goed, commercially available isolation pads.

(d) Provide good support for tool-bits and workpieces to reduce
vibrations.

(¢) Apply additional sound control devices. Inlet and discharge silencers or mufflers can often be
added for a small investment.
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In general, the manner in which a piece of machinery is operated can greatly influence the amount of
noise generated.

(3) Eguipment Maintenance

Some maintenance techniques that can affect noise are:
(a) improving lubrication
(b) installing bearing correctly
(¢) reducing mechanical runout of shafts.

Furthermore, the operation of equipment during the peak hours of the day when ambient noise levels
arehigh, isan effective noise control technique. This ambient noise will cover up some of the equipment
noise, thus, making it less noticeable (Milligan, 1978).

8.2.2 Noise Control of the Transmission Path
It is possible to obtain significant noise reduction by controlling the transmission path through the

reduction of energy that is communicated to the receiver. The following are possible ways of
accomplishing this noise reduction:

(1) Location of Buildings on Sites

The noise entering a complex of buildings or originating within the complex, should not be *trapped’’
in the area by bouncing back and forth from surrounding walls. Some examples of good and poor
building layouts are shown in Figure 8.1.

(2) Enclosures and Barriers
Barriers in the open air can be effective when they are large in size compared with the wavelength of
the sound to be deflected. Enclosures can also be effective in controlling construction noise. For
example, enclosing a large rock drill can provide a reduction of 20 dBA. A barrier often can be
constructed without major additional cost. For example:

(a) a fence that normally surrounds a construction site can be designed to act as an effective sound
barrier

(b) material stockpiles or unused equipment can be placed around the operating equipment

(c) earth berms can be constructed using dirt which normally is hauled away from the site Some other
examples of barriers include the use of natural shielding of rolling terrain, shielding walls, thick growth
of trees, or shielding by existing high buildings (Figure 8.2). The effectiveness of the barrier depends
on its dimensions and location relative to the source and receiver position (Leasure, 1979).
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Figure 8.1: Building Orientation for Noise Control

8.2.3 Protective Measures at the Receiver

There is little opportunity for noise control at the receiver and sometimes it is impractical to reduce
harmful noise at the source. Therefore, personai hearing protection is used instead. The following are
methods for protection against high levels of noise: '

(1) Hearing Protecﬁon Devices

Current OSHA (Occupational Safety & Health Administration) 29 CFR 1926.52-53 standards

require that hearing protective devices be provided and used if the given levels in Table 8.2 are
exceeded.

OSHA 29 CFR 1926.101 requires the use of ear protective devices wherever it is not feasible to reduce
the noise level.
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THIS NOT THIS

Figure 8.2: Noise Shielding

Table 8.2 Permissible Noise Exposure (a)

Duration Sound Level dB(A)
Per Day, Hours: Slow Response (b)

NOTE: (a) when the daily noise exposure is composed of two or more
periods of different levels, the combined effect should
be considered, rather than the individual effect of each.
That is, if the sum of the following fractions exceeds

unity (1), then the mixed exposure is considered to exceed
the limit value.
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(b) slow response refers to the speed with which the metering
circuit and meter respond. There are two different

averaging times: (1) ‘‘fast,”” which has a time constant of
about 1/8 sec, and (2) “‘slow,’’ which has a time constant

of about 1 second.

Some types of ear protectors are earplugs, earmuffs, communication headsets, and helmets (Figure
8.3).

EARPLUGS EARMUFF
STANDARD MOLDED

o

INDIVIDUALLY {CUSTOM) MOLDED
O & &

DISPOSABLE (FORMABLE)

()

SEMi=AURAL UNIT

COMMUNICATION HEADSETS HELMETS
[ ¢
(‘ (e
CIRCUM - ALIRAL SUPRA - AURAL N
RECREATIONAL .
HELMET '(@
MINIATURE EARPHONES MILITARY
WITH INSERT EARTIPS HELMET

Figure 8.3: Hearing Protection Devices

(2) Booths

Partial enclosure and isolation of the receiver in a booth will help protect the worker from exposure
to harmful noise.
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(3) Hearing Conservation Programs
This program is designed to protect the hearing of employees from the effects of high levels of noise
exposure at their place of work. Its major components are:

(a) Noise analyses to determine the possible need for a program.

(b) Engineering controls to reduce noise at the source

(c) Administrative or scheduling controls to keep the employee’s noise exposure within
safe limits

(d) The issuance and supervised use of hearing protective
devices

(e) Initial and follow-up audiometric testing

(f) Evaluation of the audiometric test resuits and
appropriate referral of employees with significant
hearing problems and with ear complaints

(g) An employee education program

(4) Administrative Controls

If reduction of noise level cannot be achieved because it is unavoidable, workers should be rotated in
order to reduce exposure time to harmful noise environments.

8.3 Noise Induced Disorders

8.3.1 Sleep Interference

Construction activity and sleep do not commonly occur during the same hours, however, according
to the EPA there are still an estimated 3 million adults and about 2.5 million children 4 years old and
under affected by construction noise sleep interference. The time required to go to sleep increased by
asmuchas I to 1.5 hoursat noise levels of 50 to 60 dB(A) according to a study performed by the Russian
Government on apartment residents near major Moscow traffic arteries. It was found that the depth
of sleep decreased by 60%, and that people felt tired and had headaches after they awoke. Normal
sleep was found to occur at noise levels not exceeding 30 to 35 dB(A) [6]. Levels of construction noise
ranging near 50 dB(A) are apparent even at great distances from construction sites. According to the
EPA, sleep interference occurs at a moderate level of 40 dB(A) and an appreciable level of 70 dB(A).
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8.3.2 Speech Interference

Satisfactory communication (95 % of sentences understood) is capable at a distance of five meters (16
ft) with 50 dB of noise. For noise above 50 dB it will be necessary to raise the voice level at least 3
dB for every 10 dB increase in noise level. According to the EPA, adequate verbal communication
in the home is considered to be 98% of all sentences comprehended or 85% of the words. Nominal
vocal effort is approximately 65 dB at a distance of 1 meter. This level of speech is capable at a speaker-
listener distance of approximately five meters at 45 dB. Five meters is the maximum distance a normal
level of conversation in a quiet outdoor environment can be held. Speech is affected the most by
construction site noise. Noise levels in all phases of construction are capable of interfering with speech.
According to the EPA, approximately 34 million people suffer asa result of exposure to construction
site noise in the United States.

8.4 Laws Governing Noise Pollution -

8.4.1 Noise Control Act of 1972 (P.L. 92-574, 86 Stat. 1234)

This act established a national policy ‘‘to promote an environment for all Americans free from noise
that jeopardizes their health and welfare.’” Through the act, Congress required the EPA to compile
and publish a report or series of reports ‘‘(1) identifying products which in its judgment are major
sources of noise, and (2) to give information on techniques for control of noise from such products,
including available data on the technology, costs, and alternative methods of noise control.’’

8.4.2 OSHA 1926.52 - Occupational Noise Exposure

As mentioned earlier in section 8.2.3(1), personal protective equipment must be provided and worn
by employees exposed to sound levels exceeding those listed in Table 8.2.

This regulation also states that no worker should be exposed to steady sound levels which exceed 115

dB(A). In addition, impulsive or impact sounds to which workers are exposed should not exceed a peak
sound pressure level of 140 dB.

8.4.3 National Environmental Policy Act of 1969 (P.L. 91-190)

Environmental Impact Statements
Section 102(2)(c) of the National Environmental Policy Act (NEPA) requires that an environmental
impact statement (EIS) be prepared for all ‘‘major federal actions signficantly affecting the quality of
the human environment.”’

The goal of an EIS and the subsequent environmental impact review process is to achieve desired

objectives with the minimum expenditure of irreversible resources and social costs through a long-
range cost-benefit analysis.
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Noise is an important factor to be included in the planning process and to be analyzed in an EIS. It

should be considered with factors such asair pollution, water pollution, thermal pollution, and chemical
hazards.

The goals of an environmental impact statement related to noise are:

(1) To determine the change in the noise environment that
may occur as a result of a proposed action.

(2) To discuss the change in terms of its effects on the
population or the land exposed.

The following types of actions and projects may require detailed noise analysis and reporting in the

EIS:
(1) Regulations and administrative actions to abate noise

(2) Regulations and administrative actions not aimed at
noise but that could lead to significant changes in

either ambient noise levels or shift in population
densities

(3) Construction projects involving highways, airports, or
mass transit systems

(4) Urban and commercial developments

(5) Construction of power plants and erection of power
transmission lines

The steps taken in the preparation of such a statement are shown in figure 8.4 (Gierke, Yaniv,
Blackwood, 1979).

8.4.4 Department of Housing and Urban Development Act of 1965
(24 CFR 51)

The purposes of the Housing and Urban Development (HUD) noise policy is to:
(1) Call attention to the adverse psychological and
physiological effects of noise
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| pESCRiBE PROJECT ]

ANALYZE NOISE ENVIRONMENT
DOES NCISE ENVIRONMENT CHANGE 7
DOES EXPOSED POPULATION CHANGE?
ARE CHANGES SIGNIFICANT ENOUGH FOR DETAILED DOCUMENTATIONT

DRAW CONTOURS OF NOISE ENVIRONMENT "BEFORE"
PREDICT CONTOURS OF FUTURE NOISE ENVIRONMENTS {"AFTER™)

I

DETERMINE PRESENT POPULATION IN RANGE OF SOUND LEVELS ("BEFORE"}
DETERMINE FUTURE POPULATION IN RANGE OF SOUND LEVELS ["AFTER"

CALCULATE TOTAL SQUND LEVEL WEIGHTED POPULATION “BEFORE" AND "AFTER"
CALCULATE CHANGE IN SOUND LEVEL WEIGHTED POPULATION DUE TO PROJECT
CALCULATE NOISE IMPACT INDEX

iF L,,» 7548, CALCULATE POPULATION WEIGHTED HEARING LOSS

CONSIDER: SPECIAL NOISES (IMPULSIVE NOISE, INFRASOUND, ULTRASOUND }
CHANGES IN VIBRATION ENVIRONMENT

[

REPEAT PROCESS FOR ALTERNATE SOLUTIONS
COMPARE NOISE IMPACT OF ALTERNATE SOLUTIONS

[

ANALYZE AND DISCUSS RESULTS, ALTERNATE SOLUTIONS
{NOISE IMPACT ON PEQPLE, ON UNDEVELOPED LAND,
ON WILDERNESS, WILDLIFE, MONUMENTS, ETC.)

lDiSCUSS NOISE IMPACT IN THE CONTEXT OF ALL ENVIRONMENTAL IMPACTS

Figure 8.4: Preparation of noise Statement

(2) Call attention to the economic losses which may be
caused by noise '

(3) Encourage the control of noise at its source in
cooperation with other federal departments and agencies

(4) Encourage land use patterns for housing and other
municipal needs that will separate uncontrollable noise
sources from residential and other areas sensitive to

noise

(3) Prohibit HUD financial support for new construction
on sites which have unacceptable noise exposure

3l N IS B I M IN @ W N IS EE ..

HUD recognizes noise as a major source of environmental pollution and in its efforts to provide suitable I
living environments, has developed guidelines for the construction of new buildings. The guidelines
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divide sites into the following noise zone categories: Acceptable, Normaily Acceptable, Normally
Unacceptable, and Unacceptable. (See Table 8.3)

Table 8.3 External noise exposure standards for new construction sites (From U.S. Department of
Housing and Urban Development, 1971.)

No, Noise Level Category

1 Exceeds 80 dB(A) for 60 min/24 hr ~ Unacceptable
or 75 dB(A) for 8 hr/24 hr

2 Exceeds 65 dB(A) for 8 hr/24 hr Normally Unacceptable

3 Does not exceed 65 dB(A) for more  Normally acceptable
than 8 hr/24 hr

4 Does not exceed 45 dB(A) for more  Acceptable
than 30 min/24 hr

Table 8.3: Acceptable Decibel Levels

In the Acceptable and the Normally Unacceptable noise zones there are no special requirements since
sites in these zones are not considered to have a noise problem.

There are special requirements and approvals necessary for Normally Unacceptable and Unacceptable
noise zones in order to meet site acceptability standards.

Approvals in a Normally Unacceptable noise zone require:
(1) 'That housing be provided with special noise attenuation measures
(2) The concurrence of the HUD Regional Administration in
whose jurisdiction the project lies
(3) The preparation of an Environmental Impact Statement

Approvals in an Unacceptable noise zone are strongly discouraged since only the Secretary of HUD
can approve such sites after an EIS has been filed (Miller, 1979).

8.5 Construction Site Noise
Construction equipment is one of the categories specifically identified as a major noise source in
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the Federal Noise Control Act of 1972. Two types of noise control standards must be met by all users
of construction equipment:

(1) Product noise emission standards which place limits on the amount of noise the equipment
may produce

(2) Construction site noise standards which establish maximum
values of sound level permissible at the boundaries of a
construction site

According to the General Services Administration:

‘‘Equipment to be employed at sites of Federal Government structures under contract with the
General Services Administration shall not produce A-weighted sound level exceeding the following
limits at a distance of 50 feet (15.2 m) from the equipment under test’’ (see Table 8.4).

"The Contractor shall comply with all applicable state and local laws, ordinances, and
regulations relative to noise control.

Stationary equipment may be provided with acoustical enclosures to provide the required sound

attenuation subject to continued maintenance of such enclosures to assure that maximum sound levels
are not exceeded.

Where field sound measurements indicate sound levels exceeding those listed above, Contractor
shall cease operating such equipment and repair or replace it with equipment complying with these
sound levels.”’

NOTE: Contractors are permitted to use current equipment which is capable of exceeding those
limits specified above as long as they are operated in such a manner as not to exceed those limits.

According to the EPA, construction site noise can be reduced by:
(1) Replacing the noisy operations with less noisy ones

(2) Selecting the qﬁietest among alternative equipment

(3) Scheduling noisiest operations to keep average levels low and to have noisiest
operations coincide with times of highest ambient levels

(4) Keeping noisy equipment as far as possible from site boundaries

(5) Providing enclosures for stationary items of equipment
and barriers around particularly noisy areas on the site or around the entire site
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Federal Government Structures

Table 8.4 Maximum Equipment Noise at sites of

EQUIPMENT A-Weighted Sound Level, dB(A)
Earthmoving:
Front Loader 75
Backhoes 75
Dozers 75
Tractors 75
Scrapers 80
Grader 75
Truck 75
Paver 80
Materials Handling:
Concrete Mixer 75
Concrete Pump 75
Crane 75
Stationary
Pumps 75
Generators 75
Compressors 75
Impact i
Pile drivers a5
Jackhammers 75
Rock drills 80
Pneumatic tools 80
Other
Saws 75
Vibrators 75

A combination of the above methods is the mosteconomical way of reducing noise. Proper maintenance
and operation is also important in reducing the noise from construction equipment (Leasure, 1979).
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8.5.1 Federal Noise Emission Standard For Construction Equipment
Subpart B - Portable Air Compressors (40 CFR 204)

In 1974, the EPA formally identified portable air compressors as a major source of noise. The reason
for choosing this equipment is shown by their total sound energy per day contributed to construction
site noise. This standard went into effect January 1, 1978, for air compressors with maximum rated
capacity of less than or equal to 250 cubic feet/minute (cfm). The emission standard for this air
compressor is 76 dB(A). On July 1, 1978, for units with maximum rated capacity greater than 250
cfm, the emission standard became 76 dB(A).

8.6 Employer’s Responsibility
Noise will always be part of the environment. It will especially exist in a construction site environment,
ranging from residential to industrial. It becomes the responsibility of the employer to become aware

of the hazards of exposure to harmful noise. The employer should be knowledgeable in noise control
for the sake of workers and the environment.

According to the code developed by a group of experts for the International Labour Office, the employer
has three duties:

(1) The employer should be responsible for action to reduce by

all appropriate means the exposure of workers to noise and
vibration.

(2) The employer should be responsible for the organizational
arrangements required to prevent the risks due to noise
and vibration in the undertaking.

(3) The employer should establish and publish (preferably in

writing) a general policy emphasizing the importance of

prevention, and should take the decisions and the practical steps

required to give effect to national regulations and to this code of practice.

8.7 Federal Agencies
The federal agencies having jurisdiction with respect to noise are as follows:
Department of Commerce -- National Bureau of Standards

Department of Health, Education, and Welfare

Department of Housing and Urban Development (land use and building materials -
aspect)
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Table 8.1 Comparison of Noise and Air Pollution

Air Pollution Noise
Characteristics Composed of potentially toxic chemicals  Made up of physical energy
which are both cumulative and residual, with wide variation in brief
Subject to meteoralogical dispersion/ periods of time. The sound
diffusion laws. energy is additive, Sound
decays over distance and
ceases as soon as the sound
source is stilled.
Measurement Time-concentration dose levels are Rapid changes in sound level
in the easily assessed since variation does preciude time-concentration
Environment not occur rapidly. assessment except with the
use of cumulative measures,
which are then related to an
equivalent steady-state
sound energy.
Measurement Presence of toxicants in the body Observed in some instances
in the can be directly related to measurzble a8 hearing impairment. No
Human Body reference concentrations and is often other readily identifiable
immediately identified by overt phytiological changes
physiological reaction (e.g., respira- directly attributable to noise
tory attacks during high ambient exposure. Annoyance can-
chemical concentrations). not be correlated with noise
levels alone singe human
reaction to noise varies
greatly within and between
persons,
Geographical Air quality regions have been Noise travels only a relatively
Control established to monitor and control short distance from its
ambient air pollutants traveling source and, ih most cases,
great distances and crossing within existing political and
geographical and palitical geographical entities.
boundaries.

Department of Labor -- Occupational Safety and Health
Administration

Department of Transportation -- Assistant for

Systems Development and Technology, Federal Aviation Administration Office of Noise

Abatement

Environmental Protection Agency

National Aeronautics and Space Administration

8.8 Definitions

Noise Control

the technology of obtaining an acceptable noise

environment, consistent with economic and
operational considerations
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Decibels a unit for measuring the relative loudness of sounds

Sound Intensity the average rate of flow of sound energy through
a unit area in a sound field

Ambient Noise  all-encompassing noise associated with a given
environment
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CHAPTER 9

RADON IN NEW CONSTRUCTION

9.0 Introduction

Radon is a gaseous element present to varying degrees in all soils and is constantly being released into
theatmosphere. Radium, the immediate parent element of radon, decays from a solid toradon gas. Radon
then decays into several short-lived solid elements called daughters or progeny that can be inhaled and
lodge in the lungs. Recent reports in the scientific literature indicate that long-term exposure to this
process even at relatively low radon levels can lead to health problems. The primary health problem
associated with exposure toradon is an increased risk of lung cancer. The U.S. Environmental Protection
Agency (EPA), based on studies by the National Academy of Sciences, estimates between 5,000 and
20,000 lung cancer deaths each year are attributable to radon.

9.1 Radon Source and Transport

Building materials, groundwater, and soils have all been identified as potential sources of radon.
Building materials commonly used for residential construction in the United States are not believed to
bemajor sources. However, groundwater can be a significant source in some areas. In areas whereradon
content is suspected to be high in local groundwater and where homes are served by well water, an
investigation of the water supply can save unnecessary costs and effort that may otherwise be spent trying
to reduce soil gas entry into the home. Measurement of radon levels in household water supplies should
be considered when indoor test results indicate elevated radon levels that cannot be readily attributed to
other sources, or if high levels of radon or radium have been identified in local groundwater.

Although present in all soils, the total radon content of a soil is not necessarily indicative of the amount
of radon available for transport into a home. Radon is transported by two mechanisms: (1) convective
flow, which is the movement of a gas driven by a pressure or temperature differential; and (2) diffusion,
whichis arandom scattering of a gas from an area of high concentration to an area of lower concentration.
Convective flow is thought to be the dominant mechanism of transport into most homes. As soil-gas
radon moves through the soil, it can enter homes through cracks and openings in the foundation.

9.2Pre-Construction Planning

Although reliable methods for measuring radon concentrations in soil gas are available, the ability to
determine radon risk prior to construction at a given site is not yet practical. This makes planning for
radon-resistant construction difficult. Therefore, at this time builders are advised to consider some
simple radon-resistant construction measures rather than spend money on inconclusive soil testing. The
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EPA has recognized the difficulty of evaluating sites prior to construction and recommends that the

following factors be considered when determining whether radon-resistant construction is necessary
(EP-87):

‘Have existing homes in the same geological area experienced elevated radon levels?

‘Is the soil derived from underlying rock, such as granite, black shale, or phosphate-bearing ore, that
normally contains above-average concentrations of uranium or radium?

Is the soil relatively permeable or the rock structure fractured to permit radon to easily move toward the
surface?

If the answer to any of these questions is yes, particularly to the first question, then builders are advised
to consider incorporating some form of radon resistance into their construction.

9.3 Measuring Indoor Radon

Radon is measured in pico Curies per liter of air (pCi/l), or alternatively in Working Levels. Pico is
a prefix meaning one trillionth and Curie is 2 measure of radioactivity. A Working Level is a measure
of the potential alpha energy associated with the decay process. Generally, pCi/l is used by the EPA in
its literature describing radon risk, and is also preferred by most measurement laboratories.

Radon can be measured with a number of different devices, some passive (i.e. they have no moving parts)
and others active. Active devices generally require trained operators and are much more costly to use
than passive devices. Their application is usually limited to research or detailed building diagnostics.
Passive devices are relatively inexpensive and easy to use, and therefore of more interest to the building
industry. The most common passive devices are charcoal monitors, alpha track detectors (ATDs), and
Electret Ion Chambers (EICs), which are explained below: |

Charcoal monitors contain a measured amount of activated charcoal in a canister or sealed packet. When
these monitors are exposed, radon is adsorbed onto the charcoal where it decays into its short-lived
progeny. Theradonlevel isthen determined by measuring gamma radiation in the charcoal witha gamma
detector (See Figure 9.1).

-Alpha-track detectors consist of a thin piece of alpha-sensitive plastic. Alpha energy from the decay
of radon and radon daughters leaves scratches or ‘‘tracks’’ on the plastic. The number of scratches is
proportional to the radon level. At the conclusion of the test, the tracks are counted, electronically or
manuaily, under a microscope (See Figure 9.2),
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-Electret Ion Chambers consist of an electronically-charged teflon disc within a small air-tight chamber.
When opened, the disc’s voltage is reduced in proportion to the radon decay process in the surrounding
air. The drop in voltage is then measured and a corresponding radon level is calculated.

Charcoal Canisters

Test Period: 3 to 7 days
Approximate Cost: $10 to $25 for one canister

Alpha Track Detectors

Minimum Test Period: 2 to 4 weeks
Approximate Cost: $20 to $50 for one
detector; discounts for multiple detectors

Figure 9.2: Radon Measurement Device

Although all three devices provide a time integrated average radon level, they can be used for different
purposes. Charcoal monitors are typically deployed as screening measurements for a period of 3to 7
days. ATDs are used for longer-term tests lasting from one month up to one year. Both of these devices
require analysis in a laboratory. EICs can be used for short or long-term tests, and can be read in the field
using a special voltage meter.

9.4 Interpreting Indoor Measurements
Indoor radon levels can vary significantly with seasonal changes, from day to day, and even from hour
to hour. These variations severely limit the usefulness of short-term screening measurements in
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predicting long-term exposures. Long-term tests of several months to a year in duration or the average
result from a series of short-term measurements conducted at different times of the year can provide a
more reliable estimate of annual radon exposure.

Contingencies based on results of radon screening tests are not considered appropriate in a sales contract
for a home, since short-term screening measurements cannot be used to predict annual radon levels
accurately. However, all homeowners are advised by the EPA to test their homes in accordance with
accepted protocols. In order to reflect worst-case conditions, the EPA recommends conducting initial
screening measurements in the basement or in the lowest living area of a home. All windows and doors
should be closed for at least 12 hours prior to the start of the test, and should remain closed throughout
the test except for normal ingress/egress.

Builders may wish to provide buyers with additional information on when, where, and how to test for
radon. This information can be found in the EPA’s A Citizen's Guide to Radon (EP-86), published in
1986 and available from the regional EPA offices and also from the ‘‘Radon Handbook for the Building
Industry’’ by the NAHB National Research Center. A summary of EPA recommendations for evaluating
results of screening tests is provided in Table 1.

The Indoor Radon Abatement Act of 1988 (the Act) adopts a goal of reducing indoor radon levels to or
below ambient outdoor levels. Since the technology to achieve this goal does not yet exist, it is unclear
how provisions of the Act will affect future EPA recommendations.

9.5 Radon Resistant Construction

The number of homes that may require radon mitigation is relatively small compared to the number of
homes built each year. Since accurate identification of problem sites before construction is not yet
possible, the EPA and the building industry have proposed an approach to minimize radon exposure by
constructing homes to limit radon entry, and to provide for features that permit easy and inexpensive
installation of additional measures, if needed, at a later date.

Experience gained through mitigation of existing houses is presented in the EPA publication Radon
Reduction Techniques for Detached Houses, Technical Guidance, Second Edition (EP-88). In existing
homes where no radon control measures were used at the time of construction, hidden entry routes and
unknown conditions of sub-slab permeability can make effective radon mitigation difficult or prohibitively
expensive. Application of radon-resistant techniques during construction offers an opportunity for
greater control that will enhance the effectiveness of these techniques and will cost substantially less than
post-construction mitigation. The following excerpt from this publication summarizes state-of-the-art
practices for reducing radon risk:

9.4




“The first step includes ‘‘efforts to reduce soil-gas entry routes, including, for example, steps to avoid
cracks in the concrete floor slab, sealing around utility penetrations through the slab and foundation walls,
and sealing the top of sumps...”".

“The second step includes provisions *‘during construction that will enable effective subslab suction after
the house is built, if radon levels turn out to be elevated despite the preventive steps mentioned above....
These provisions include a 4-in. deep layer of clean crushed rock under the slab, with an interior or
exterior drain tile loop which drains into a sump or which is stubbed-up or capped outside the house or
through the slab. Alternatively, one ormore 1-ft. lengths of PVC pipe can be embedded into the aggregate
through the slab and capped at the top. These standpipes can later be uncapped and connected to a fan
in suction (or to a passive convective stack) if needed.””

-Another option often discussed is to reduce the *‘stack effect’’ that is believed to be an important factor
influencing radon entry into heated buildings. The stack effect results from warm air rising within a
building and escaping through openings in the upper portion of the building. Theresult of the stack effect
is a depressurization of the lowest level of the building relative to the surrounding soil, which tends to
draw radon in through any cracks, joints, or other openings. Methods to reduce the stack effect include
the elimination of openings between floors and sealing the superstructure of the home. Reduction of the
stack effect is not recommended as a stand-alone technique since there is insufficient data to predict its
performance confidently.

The preceding list should not be considered all-inclusive; rather it focuses on techniques that have
demonstrated high success rates, are the most cost-effective, and offer practical solutions for new
construction. Although these techniques represent the best available technology, they do not guarantee
reduction of radon levels below a prescribed standard (See Figure 3 and 4).

Recommendations for reducing radon are provided according to the type of foundation. In homes with
basement and slab-on-grade foundations, radon-resistant construction includes minimizing radon entry
and providing for inexpensive post-construction installation of a subslab depressurization system. For
homes built on a crawl space, optionsinciude limiting radon entry into the crawl space, venting the crawl
space to the exterior with passive foundation vents or a fan-driven system, limiting radon entry into the
home through floor openings and heating and cooling system duct work, and depressurization under a
barrier installed over the crawl space floor. In homes constructed on a combination of foundation types,
each area should be treated according to its particular foundation type.

Specific techniques for both pre- and post-construction mitigation are identified in the NAHB/NRC
handbook.
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Table 1 - Summary of EPA Recommendations for Follow-Up Actions

in v
_ess than 4

Between 4 and 20

Between 20 and 200

Greater than 200

9.6

Recommended Action
Follow-up measurements are
probably not required.

Perform follow-up measurements
over a one year period, or obtain

an average from a series of
short-term measurements conducted
at different times of the year, e.g.
expose detectors for a one week
duration during each of the four
seasons.

Perform follow-up measurements
At these levels it is important to
obtain readings that are as accurate
as possible in a short period of time.
Expose detectors for no more than
three months.

Perform follow-up measurements

as soon as possible. Expose detectors
for no more than one week. The
homeowner/occupant should also

consider taking immediate actions
to reduce radon levels in the home.
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A. Cracks in concrete slabs
B. Spaces behind brick veneer walls

D. Floor-wall joints
E. Exposed soil, as in a sump

G. Mortar joints
H. Loose fitting pipe penetrations
I. Open tops of block walls

K. Water (from some wells)

MAJOR RADON ENTRY ROUTES

that rest on uncapped hollow-black foundation
C. Pores and cracks in concrete blocks

F. Weeping (drain) tlle, if drained to open sump

J. Bullding materials such as some rock
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Figure 9.4: Methods to Reduce Pathways for Radon Entry

9.6 Radon Liability Provisions

Concerns over legal responsibilities of builders and homeowners is a natural by product of the radon
issue. As with any transaction, clear and concise contract language is important. Home buyers should
be fully aware of what is being purchased, who is responsible for specific conditions, and where that
responsibility ends. From the builder’s perspective, the best intentions to build safe, quality housing do
not always guarantee protection against legal action. Builders and prospective home buyers should
familiarize themselves with the laws of their state, since each state has its own set of laws governing

liability.

Although understanding the dynamics of radon contamination is the first step inreducing health and legal

risks, there are a number of other actions that can benefit both the builder and the home buyer. The
following is a summary of these actions:

‘Homes should be constructed using widely-recognized techniques that help prevent radon
infiltration. Builders and buyers should know, however, that no radon-resistant construction

technique is foolproof, that radon-resistant techniques will add to the price of a home, and that most
techniques require homeowner maintenance.
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-A specificlanguage regardingradon orindoor air quality should be included in the contract. The primary
objective is to educate, inform and warn potential buyers as much as possible with accurate information.

-Home sales should not be contingent upon the results of a short-term radon test. EPA’s discussion of
radon levels and associated health risks are based on the average annual level of radon in a home and
lifetime exposures to those levels. Short-term tests are notreliable measures of the average annual level,
nor do they accurately assess the health risks faced by exposure to radon. Until technology progresses
to the point where long-term exposures can be estimated from short-term tests, contract contingencies
based upon the results of a short-term test should be avoided. -

A sales contract should not create any contractual responsibility for indoor radon levels on the part of
the seller. Given its natural cause and the wide hourly, daily, and seasonal fluctuations of radon levels
(see Figure 20), a builder or seller should not be expected to warrant any specific radon levels. Any
express warranties should be very specific, enumerating each item or condition to be covered. General
or broad terms should be avoided. Warranties on workmanship should be referenced to the standards
of construction in the jurisdiction in which the home is located.

-A contract should disclaim or waive all warranties, expressed or implied, that are not specifically
enumerated ina limited express warranty. While some states will not enforce this disclaimer as to implied
warranties, about twenty have specifically allowed the disclaimer and the trend is increasing. The
disclaimer language should be simple, clearand conspicuous (for example, putting itin all capital letters).
The important point is to specify exactly what is and is not warranteed. The contract should not leave
any room for interpretation by either party to the contract. A disclaimer of implied warranties should
also be accompanied by a limited express warranty.

‘Builders should consider the importance of selecting subcontractors who are informed on radon and
understand the impact that their work can have on the radon-resistance of a home. As a final measure,
builders should negotiate an ‘‘indemnification and hold harmless’’ clause in their contracts with
foundation and ventilation subcontractors, and with design professionals.

9.7 Definitions
Pico Curies A prefix meaning one trillionth and Curie is
a measure of radioactivity.
Working Levels A measure of the potential alpha energy
associated with the decay process.
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CHAPTER 10

PROTECTION OF PLANTS AND WILDLIFE

10.0 Introduction

With a population approaching 14 million, citizens, land developers and the construction industry must
be well informed concerning environmental issues if Florida’s fragile ecosystems are to survive into the
twenty-first century. Florida’s habitat contains many complex animal and plant communities. Florida
has the second highest number of endemic (restricted to aregion) speciesin the continental United States.
The state of Florida is home to 425 species of birds, 3500 plants, and 65 snakes. Only California has
greater diversity. Due to this complexity, it becomes each individual’s responsibility to understand how
he or she affects Florida’s environment. Ecology (from the Greek oikos, ‘‘home’’) is the study of how
organisms interact with their environments. An environment is described by factors such as climate,
light, topography, soil, availability of water, and other interaction with other organisms. Environments
tend to exist on vast scales whereas communities are an assemblage of species living close enough
together for potential interaction. Since extinction occurs one species at a time, the effects will involve
will involve the entire community. A drastic decrease in the number of a particular species often leads
to a disruption in the balance of nature within that ecosystem. Therefore, the primary concern, whenever
a habitat is effected or engaged, must be to account for the community as a whole.

10.1 Species Stability

In the basic sense, species diversity is the richness of number of species which make up an individual
community. Some species may be quite rare in a community, whereas other species may be plentiful
(Campbeil, 1987). The more plentiful species tends to dominate or have a majorimpact on a community.
A shift, positive or negative, in the number of a dominant species will often cause a shift in the balance
of other species in the system. The ability of a community to bounce back to its original composition
in the wake of some disturbance if often referred to as the community stability (Campbell, 1987).
Common disturbances include fire, disease, and human interference. Often, human interference tends
to be greater than nature's ability to regenerate and continue within that system. Each species has a
geographical range, within which individuals are not spread out evenly, but are usually concentrated in
several localized populations. Inthe unfortunate event that several of these populations become depleted,
extinction often occurs.

10.2 Habitat and Extinction

Two species cannot continuously occupy the same niche in society. When two species coexist, eventually
one dominates the other which leads to the demise of the less fortunate species. When a person walks
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through a forest and views various species of small seed-eating birds, they must be utilizing the habitat
in different ways. ‘It should be clear that the processes of life are complex, interactive and responsive.
Because life is such an interactive process, it is important to keep in mind that if one part changes, the
effect can ripple through other parts, sometimes in unexpected ways.’* (Wallace, 1987). For instance,
suppose the only deciduous (with leaves) trees in the system were oaks and construction or disease wiped
out all oaks in the area. What would be the effect on other life forms in this area? Large shrubs would
be unprotected and possibly die out leaving only ground-level grasses and shrubs. The number of
herbivores (plant-eaters), such as rabbits, squirrels, mice, and birds, might increase due to this ideal
shelter. The camivore (imeat-eating) populations may begin to decrease due to a lack of shelter. This
may in turn place new pressure on plant life to feed an increasing herbivore population. Therefore,
competition may destroy several species of plants, reducing the number of seed-eating birds. A decrease
in predatoi' birds, such as hawks and owls may lead to an increase in frogs and insects, What will then
happen toinsect-cating birds? What might happen to the number of snakes? The possibilities are endless,
yet this example shows the complex nature and often fragile state of an ecosystem. What can be learned
from this example? Should we be concerned that over 150 major species of animals have been eliminated
inthe last 50 years? Should we start worrying about the thousands of endangered species - many of which
are the result of our activities?

10.3 Endangered and Threatened Species Protection
Federal and state government may create legislation for the protection of plant and animal species of
special concern and threatened or endangered species.

10.3.1 Federal Statutes

Section 9 of the Endangered Species Act of 1973, as amended, states that itisunlawful for any person
subject to the jurisdiction of the United States to take (defined as ‘‘harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or coliect, or attemnpt to engage in any such conduct.) any listed species
anywhere within the United States. Persons violating the provisions of Section 9 of the ESA may be fined
up to $20,000 or imprisoned for up to 1 year or both.

The Migratory Bird Act (16 U.S.C. 703-711) makes it unlawful to ‘‘pursue, hunt, take, attempt to take,
capture, kill, possess, offer for sale, seil any migratory bird or any part, nest or eggs of any such bird.””
Persons violating any part of the MBT A may be fined up to $2,000 or imprisconed for up to 2 years or
both.

The Bald Eagle Protection Act (16 U.S.C. 668-668d), and the regulations derived from (50 CFR 22),
state, in part, that no person *‘shall take (defined as *‘pursue, shoot, shoot at, poison, wound, kill, capture,
trap, collect, molest or disturb.’’) any bald eagle or any golden eagle, alive or dead, or any part, nest, or
egg thereof.”’ Persons violating any part of the BEPA may be fined up to $10,000 or imprisoned for up
to 2 years or both. (Figure 10.1)
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10.3.2 State Statutes
Rule 39-27.011 of the State of Florida Wildlife Code (Chapter 39, Florida Administrative Code) states
“‘No person shall kill, attempt to kill, or would any endangered or threatened species.”” Rule 39-27.002

_ states, in part ‘‘No person shall pursue, molest, harm, harass, capture, or possess any endangered or

threatened species or parts thereof of their nests or eggs.”’ Persons violating this rule may be convicted
of a second degree misdemeanor punishable by a $500 fine or up to 60 days in jail or both.

The bald eagle, wood stork, Florida jay scrub (Figure 10.2), least tern, and the gopher tortoise are listed
as threatened species by the State of Florida according to the ‘“Official Lists of Endangered and
Potentially Endangered Fauna and Flora in Florida’” dated ! April 1991.

Figure 10.1: Bald Eagle

10.4 Florida Ecosystems

Pine flatwoods may be the most wide-ranging ecosystem in Florida. This system may also be the
ecosystem which has been most influenced by humans. The characteristics which best describe a pine
flatwood include low, flat topography, relatively poorly drained, acidic, sandy soil sometimes underlain
by an organic horizon (Abrahamson, 1990). Pine flatwoods are generally made up of an open over story
of pines, extensive low shrubs, and a grassy layer. Forest fires play an important part in the survival of
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Figure 10.2a: Scrubjay Figure 10.2b: Scrubjay Nesting Places

the pine flat wood ecosystem. Due to human interference such as roads, housing communities,
commercial development, reductions in fire frequencies and average area burned per fire event have led
to a decrease in the natural renewal process. Approximately fifty percent of the land area in Florida is
pine flatwoods (Figure 10.3). A large share of plant species which are endemic to Florida are found
within this particular ecosystem. This habitat maintains vast populations of birds, small and large
mammals, amphibians, and reptiles. The white-tailed deer, black bear, and the Florida panther are three
native large mammals which use pine flatwoods. The pine flat wood habitat supports many endangered,
threatened, and rare animal species including the fox squirrel, southeastern kestrel, red-cockaded
woodpecker, mole snake, Miami black headed snake, and the striped newt. Dueto increasing protection

of poorly drained wet land ecosystems, the most extensive alterations of Florida’s ecosysterns will occur
in flatwoods.

Florida’s dry prairies are open, grassy expanses which provide the primary habitat for several distinctive
bird species, including the threatened crested caracara, burrowing owl, grasshopper sparrow, white-
tatled kite, least shrew, Florida scrub jay and the Florida sandhill crane. Dry prairies and flatwoods often

occur in close proximity and share similar characteristics.
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Figure 10.3: Pine Flatwoods and Dry Praries

The rockland ecosystem exists primarily on marine limestone outcrops. Rock lands make up a very small
percentage of Florida’s ecosystems (Figure 10.4) and they continue to shrink in size due to the pressure
of economic development. Much of the land cleared in Miami and the Florida Keys has cut away at the
rocklands. Rock lands are an endemic home to many threatened and endangered species including the
Big Pine partridge pea, wedge spurge, Smail’s milk pea, Everglades peperomia, Key tree cactus, Key
Largo wood rat, silver rice rat, Key Vacaraccoon, Key deer, Big Pine Key ring neck snake, Florida Keys
mole skunk, and the Key mud turtle. Many of these species do not cross into other ecosystems. Therefore,
as rocklands decrease in size, the populations of these endemic species decrease in size respectively.

Figure 10.4: South Florida Rockland
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Wetlands are comprised of marshes and swamps. More than half of the state was originaily made up of
wetlands. Today, only 10 percent of Florida’s landscape is made up of wetlands. This decrease is due
to drainage and filling of swamps and mosquito control in marshes. Swamps provide many ideal
necessities for a2 wide variety of animals including food, shelter, nesting sites, and hibernating places.
Leftintact, wetlands provide many services whichare valuable to society. Many species breed in wetland
areas and species types are diverse. Foodplain forests serve as flood control areas without dams or other
water level regulators. Stillwater swamps proved ideal wastewater treatment systems and retention areas
for stormwater management systems. Wetlands provide a natural means for water to percolate into
aquifers rather than evaporate. Due to the richness and complexity of wetlands, they have become the
most regulated and protected ecosystem in the state of Florida. The Warren S. Henderson Wetland
Protection Act of 1984(FS 403.918) provides criteria for permit issuance, enforcement, consideration
of cumulative impacts, and establishes regulatory criteria for using wetlands for wastewater disposal (see
Chapter 3).

Marshes make up approximately one-third of Florida’s wetlands (Figure 10.5). Marsh ecosystems
include bogs, fens, mires, prairies, savannas, wet savannas, reed swamps, and swamps. Theterm swamp,
however, is more appropriately restricted to forested or wooded wetlands. The objective of marshland
conservation in the state of Florida is the purchase and reflooding of drained marshes.

Figure 10.5: Freshwater Marshes

Mangroves are an important ecosystem which help to stabilize sediment along parts of Florida’s coastline
(Figure 10.6). Until approximately 25 years ago, mangrove forests were given little protection from
alteration and development. Thousands of acres were destroyed and replaced with filled and developed
land. The role of a mangrove forest is to stabilize sediments deposited by physical processes so that
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mangroves may act as positive land stabilizers (Odum and McIvor, 1990). Florida mangrove ecosystems
provide habitat for 220 species of fishes, 24 species of reptiles, 18 species of mammals and 181 species
of birds.

Figure 10.6: Mangrove Areas

10.5 Contractor’s Obligations

Florida has the longest coastline in the continental United States. Sea turtles depend on beaches for
nesting sites. Of the seven turtle species, five have worldwide distributions in tropical and subtropical
seas, including the waters offthe Florida coast (Johnson and Barbour, 1990). The most important nesting
sites of the loggerhead in its New World range are along Florida’s beaches (Figure 10.7). It has been
widely assumed that female loggerheads return to their natal beaches. Tagging has shown that female
sea turtles return to the same beaches to nest. The total population of nesting females along the east coast
of the United States is estimated to be about 14,000 (Hopkins and Richardson, 1984). Major threats to
the sea turtles in Florida are destruction of suitable habitat above high tide by the building of seawalls;
predation of eggs by raccoons; and lights, which disorient the hatchlings and cause them to head toward
the lights instead of toward the sea (Carr, 1984). Nesting is most concentrated along the middle-eastern
coast of Florida. The highest densities occur from Cape Canaveral to Sebastian Inlet. Along the highly
developed coasts of Palm Beach and Broward counties, high nest densities are encountered. In Broward
County, about 60 percent of the nests must be dug up and the eggs either reburied in more suitable sites

or hatched artificially and then released in order for them to survive threats from human activities
(Fletemeyer, 1985).
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The gopher tortoise is one of the most at risk species in the state of Florida. Gopher tortoises dig deep,
long lasting burrows which may be also used as shelter by many other animals. More than 80 species
of wildlife are known to use gopher tortoise burrows (Franz, 1986). Many experts agree that the major
threat to gopher tortoise population, in Florida, is the extensive land alterations that accompany rapid
human populations (Diemer, 1986). Auffenberg and Franz (1982) predict that gopher tortoise
populations, in Florida, will fall to threatening low levels and be eliminated from all unprotected lands
by the year 2025. The Florida Game and Fresh Water Fish Commission has classified the gophertortoise
as a Species of Special Concern (Wood, 1986). Care must be taken when altering lands inhabited by
gopher tortoises. For the purposes of law enforcement and permitting, * ‘taking”’ includes the

entombment or killing of gopher tortoises as a result of bulldozing, grading, paving, or building
construction.

Figure 10.7: Nesting Sites of Loggerhead Turtles

-

Information about the populations, importance, and guidelines for permitting when interacting with
protected species may be obtained from the local Office of Environmental Services(OES). The literature
concerns the gopher tortoise, Florida scrub jay, wood stork, burrowing owl, osprey, leasttern, bald eagle,
and many other protected species.

10.6 Permitting

The Florida burrowing owl is listed by the State of Florida Game and Fresh Water Fish Commission
(FGFWEFC) as a Species of Special Concern (FAC 39-27.005). FGFWFC’s policy is to issue iaennits
to destroy burrowing owl nest burrows only as a last resort, after all reasonable alternatives have been
shown to be impractical. When such permits are issued, they apply only to burrows containing no eggs
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or flightless young. Burrowing owl nests can generally be considered inactive from 10 July to 15
February. Between 15 February and 10 July, burrows are considered active nests unless information is
available to suggest otherwise. Burrowing owls often nest on vacant lots in rapidly developing suburban
areas. In these areas, home construction is the major cause of burrow destruction. A FGFWFC permit
isnot necessary to build ahome on alot whena safedistance (at least a 10-ft. radius circle) can be provided
around the borrow, but cautionary measures must be taken to guard against accidental destruction of the
nest, The burrow entrance must be left open and may not be plugged or impeded in any way. To request
a permit to take a burrowing owl nest, submit an application packet to the Nongame Wildlife Section
Supervisor, Florida Game and Fresh Water Fish Commission, 620 S. Meridian Street, Tallahassee, FL
32399-1600. The packet must contain: (1) a letter stating the location of the burrow(s), (2) a statement
as to why the borrow(s) must be destroyed, (3) a site plan or scaled diagram of the property that shows
the location of the burrow(s) relative to the proposed construction, and (4) a statement of mitigation
measures that will be enacted to offset the loss of nesting habitat for the species. If approved, a permit
will be issued, usually within 30 days. Federal permits areissued by the Special Law Enforcement Agent
in Charge, U.S. Fish and Wildlife Service, 75 Spring Street S.W.,, Atlanta, GA 30303. State permits
are only valid when accompanied by a Federal permit (Office of Environmental Services, 1991).

Thisis an example of the guidelines for removal of a species of special concern, threatened or endangered
species. Similar permits must be obtained for a removal of any of the protected species including the
gopher tortoise, wood stork, least tern, osprey, and the bald eagle (Refer to Chapter 18). Each process
and permit criteria is different depending upon the species concerned.

Where d%)u go when all the fair places have been
ruined? er€ do you go from Florida?

Raymond F. Dasmann, No Further Retreat

10.7 Recommendations to Contractors

Florida has a rich diversity of ecosystems. Most of these ecosystems are vulnerable and many are in
danger. In order to take control of this problem, an aggressive growth management program must be
undertaken and accepted as a necessary action. Management of environmentally sensitive lands must
be created on a statewide basis. In 1972, the Florida legislature established the Environmentally
Endangered Lands (EEL) Program to acquire lands containing relatively unaltered ecosystems or
providing critical habitat for endangered species. In 1979, The EEL Program was merged into the
Conservation and Recreation Lands (CARL) Program. Protecting individual ecosystems in small
patches does not ensure sufficient habitat for all species. Large tracts of land which encompass several
ecosystems are necessary to allow many endangered species roaming habitat. Habitat size is one of the
major threats to species such as the Florida panther, black bear, and several endangered bird species.
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ccosystems are necessary to allow many endangered species roaming habitat. Habitat size is one of the
major threats to species such as the Florida panther, black bear, and several endangered bird species.

The future of environmental awareness lies in the understanding of the environment’s past. Vital Florida
ecosystems have been drained, filled, polluted, mismanaged, logged, excavated, and laid waste. Many
of these activities have led to short-term losses. Understanding of how ecosystems have been affected
by alteration and a close examination of those practices can lead to better management guidelines. In
the past, Florida’s natural ecosystems were altered by conversion to agriculture and tree plantations. The
present and future trend will change the natural communities to housing developments; commercial and
industrial developments, city growth, and new roads. Deforestation for agriculture or forestry is
reversible, whereas concrete and asphalt are relatively permanent structures. The future of Florida’s
environment lies in the hands of developers, contractors, government, and the citizens of this state. The
solution to these problems does not entail the cessation of progress but in the education of individuals
as to their influence on important ecological systems and issues. Because inexpensive yet effective
planning and management procedures have been neglected before the resource problems appear, serious
environmental problems have occurred that often defy immediate solution. The development of
progressive management programs is needed now if Florida’s complex ecosystems are to remain viable
(Livingston, 1990). Individuals and government must carefully take the time necessary to consider their
influence on the environment and take measures to provide for each ecosystem’s future.

- 10.8 Definitions

Coterminous having the same boundaries.

Community an interacting population of various kinds of species in a
common location.

Ecology pattern of relations between organisms and their environment.

Ecosystem  the complex of a community and its environment functioning as
an ecologicat unit,

Endemic restricted or peculiar to a locality or region.

Environment an aggregate of social and cultural conditions that influence
the life of an individual or community.

Extinct no longer existing.
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Species a class or individuals having common attributes and

1

|

| Native living or growing naturally in a particular region.
i

|

|

‘ designated by a common name.

|
|

Table 10.0

| Protected Florida Native Animal Species

Invertebrates 7
Freshwater Fish 16
Reptiles and Amphibians 28
Birds 34
Mammals 32
TOTAL 117
(17% of Florida wildlife)
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CHAPTER 11
COASTAL AREAS

11.0 Introduction

The nation’s largest cities are located on the coasts of the oceans and Great Lakes. Population growth
in coastal zones is twice as much as the rest of the country. By the year 2000, 80 percent of the United
States population will live within 50 miles of a coast. The vital natural system of the coast has been
threatened by increasing population growth and the commercial, recreational, and residential development
that is associated with it. Coastal areas are one of the nation’s most valuable resources and must be
protected. It is to the advantage of everyone to protect this natural resource by using appropriate
construction techniques to ensure the stability of the beach-dune system, decrease erosion, protect
adjacent structures, save endangered salt-water species, and prevent interference with public access and
interest. Itisclear that unless future growth is better managed the beaches may be lost forever and with
this loss may come the loss of human lives as well.

Research on coastal systems has established not only their economic importance but also their
vulnerability, interdependence, and accelerating deterioration. Certain physical processes are extremely
important to coastal ecosystems. If one of them is altered, a chain reaction can occur that disrupts the
entire cycle. For example, human activities which involve changing the natural drainage pattern, such
as dredging, digging channels, flood control or the removal of vegetation will disrupt natural circulation
of the water which serves to disperse and dilute pollutants, transport nutrients, and maintain the level of

 salt concentration in the water. The Florida State Legislature, through the Beaches and Shores division

of the Department of Natural Resources, has set forth guidelines for these and other activities in coastal

arcas.

This chapter will discuss a broad overview of lawful due process as it pertains to construction on the
coastal areas of Florida, and givea basic background of beach/dune systems, beach/shore retaining walls,
and seawall design on the open coast. Beach/dune walkway standards, and geological and ecological

concerns will also be discussed.

11.2 Beach and Dune System
The beach is always changing and always moving in accordance with the earth’s natural laws.” Whether
the shorelines are sandy beach, marsh, or rock, they respond to nature’s forces of wind, waves, currents,

and tides. These changes are part of a natural process that has been occurring since shorelines were first

11.1




created. One must keep in mind that the visible part of the beach is only the very upper part of the whole
shore system. This beach system extends from the seaward toe of the dune to a depth of 40 to 50 feet,
which may be miles offshore. This area incorporates the area of sand transportation. Grains of sand or
earth are carried from or parallel to the shoreline. Winter storms usually wash sand off the beaches and
dunes causing erosion. Milder summer weather is a period when sand washes toward the beach,
replenishing and rebuilding the shoreline. A stable beach is one thatmaintains a balance between periods
of erosion and replenishment. Sand grains are also carried parallel to the beach by a process called
littoral drift (Figure 11.1).

Figure 11.1 Interference with Littoral Drift

A number of forces affect shoreline stability. Most of the natural changes are slow and require a long
period of time before erosion becomes noticeable. Erosion threatens the developed areas. Man’s
response to this threat is to create structures near the shore. These structures usually increase erosion
and interfere with the natural processes. During periods of heavy weather, the beaches respond by
flattening out to expend the storm’s energy over a greater distance. When a steeper surface is

encountered, a seawall, for example, the storm-wave energy is absorbed on a smaller surface causing
greater damage.

11.3 Establishment of Coastal Construction Control Lines

Legislation through the Division of Beaches and Shores of the Department of Natural Resources(DNR)
has dictated that Coastal Construction Control Lines (CCCL) be initiated in counties fronting the
Atlantic Ocean, Gulf of Mexico, and the Straits of Florida. This law also provides that the established
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CCCL shall be subject to review at the discretion of the DNR or at the written request of officials of
affected counties or municipalities.

Establishment of CCCL’s must be given the following considerations:
)] Ground elevations in relation to historical storm and hurricane tides
(2)  Predicted maximum wave approach
(3) Erosion trends
4) Vegetation line
(5 Beach and ground contours
(6)  Duneline
(7} Established development

Authority and guidelines for the establishment of these control lines are found in subsections 161.053(1)
and (2), Florida Statutes and Chapter 16B-33, Division Beaches and Shores, Rules and Procedures for
Coastal Construction and Excavation. The Department may establish a particular or several sections of
the CCCL further landward than the impact zone of a 100-year storm surge. Zones must be made to
not extend beyond the landward toe of the dune structures that intercept the 100-year storm surge line.

Any individual owner who feels that a CCCL has been unjust and prevents appropriate usage of the
property is qualified to areview of the location of the line according to subsection 161.053, in the Florida
Statutes. Procedure for requesting this review is stated in Rule 16B-33.010, Florida Acts and
Committees. This procedure involves a written request along with papers of ownership and shall be given
consideration and an opinion within 30 days of receipt of the request.

Itcannot be emphasized too strongly that future development should be carefully planned and engineered
to minimize risks as much as possible. A study was made to show the effects after Hurricane ‘Eloise’
in'1975 (Figure 11.2). The damage per structure increases greatly for structures located seaward of the
control line, levels off at tlx_eE control line, and reduces gradually landward.
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Figure 11.2 Damage to Structure in Relation to its Location with CCCL
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11.4 Coastal Construction Permits
Activities requiring a coastal construction permit include, but are not limited to, piers; wharfs; docks;
dolphins; mooring piling; excavation; commercial sand and gravel dredging; filling; disposal of dredge
material; riprap and revetments; retaining walls; groins; breakwaters; jetties; beach restoration; levees;
wires or cable over the water; pipes, cables and tunnels under the water; fishing reefs; clearing; channel
and upland canal construction; intake and outfall pipes and/or structures; navigational aids; platforms;
ramps; signs; fences and the transportation/deposition of dredged material for open water dumping. A
complete description of permit application requirements and procedures are found in Chapter 16B-
33.007 to .008 of the DNR/ Division of Beaches and Shores-Rules and Procedures. The permitting
authority for DNR’s Beaches and Shores program is found in subsection 161.053(2), and is as follows:
Upon theestablishment, approval, and recordation of such control line or lines, ne person, or firm,
corporation, or governmental agency shall construct any structure whatsoever seaward thereof;
make any excavation, remove any beach material, or otherwise alter existing ground elevations;
drive any vehicle on, over, or across any sand dune; or damage or cause to be damaged such sand
dune or the vegetation growing thereon seaward thereof, except as hereinafter provided.

The above legal jargon only states that it is illegal to perform any type of excavation, construction, or
removal of vegetation seaward of a CCCL without a permit from the Department.

Requirements for permits that must be met before approval by the Governor and Cabinet, Executive
Director or Division Director:
(1) All proposed structures shall be located and designed and engineered sufficiently to allow
for natural beach dune fluctuations and natural resistance and recovery from 100-year
storm surges. -

(2) Major structures shall conform to all minimum building code requirements, (Florida Building
Codes Act, Florida Statutes, Sections 553.70-553.895) as well as, designed to resist predicted
forces associated with the 100-year storm. Additional assistance for design for minimal impact
can be found in editions of Shore Protection Manual, Department of the U.S. Army Coastal
Engineering Research Center Papers and Reports, and Division Technical and Design Memoranda.
(a) Engineering certifications for assuring structural integrity may be required by DNR.
(161.053(d),F.S.) |
(b) DNR shall make limitations to construction for structures that interfere with
public access along the beach, making provisions when interference is unavoidable.
(3) Nature, timing and sequence of construction may be conditioned to protect sea turtle habitat
and endangered plant communities, both native and salt water vegetation.
(4) Grandfathered activities according to subsection 161.053(9), F.S., **...existing or under
construction prior to the establishment of costal construction control line...”’, do not pertain to
current permitting requirements.
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11.4.1 Permitting Procedures

Permitting under chapter 161 of the Florida Statutes is a licensing activity subject to the provisions of
Section 120.60, F.S.

Upon receiving an application (Figure 11.3) DER will forward one copy of the application along with
the appropriate drawings to the Corps District Office within 24 hours. Applications for groin or jetty
construction, beach restoration, or other activities permitted pursuant to Chapter 161, F.S., must also be
submitted concurrently to the Bureau of Beaches and Shores (DNR). Within the first 30 days afterreceipt
of the application the DNR must notify the applicant of any errors and omissions, and make a request
for any additional information the agency is permitted by law to require for completion. Unless DER
or DNR has notified the applicant within 30 days, failure to correct errors or omissions or to supply
additional information shall not be grounds for denial.

When the application hasbeen determined to be in proper order, ajoint public notice isissued to all known
interested individuals, groups, and governmental agencies. Any comments received in response to the
public notice are furnished to the applicant to give them an opportunity to comment on or rebut the
objections. Every state application must be approved or denied within 90 days afterreceipt of the original
application. Any application for permit not approved or denied within the 90-day period shall be deemed
approved and the permit shall be issued. If a public hearing was requested during the processing of an
applicaiion it usually takes longer than 90 days before the final action can be taken by the state. In this
situation the DER and DNR must issue or deny the permit application within 15 days after the conclusion
of a public hearing or the permit is deemed approved and shall be issued.

11.5  Seawall Design
Seawalls are typically designed to meet one or more of the following objectives:
(a) Protect artificially filled land areas that extend seaward from the existing shoreline.
(b) Save an eroding shoreline or protect one that is subject to erosion under adverse weather
conditions.
(c) Maintain a boat landing or stable shore next to deep water, as at a dock or at a ship
channel traversed by a short bridge.
The seawall typically only protects the land directly behind it. It usually does not protect the shore in
areas up or down the shoreline or the beach seaward of them. When the structure is built on a shoreline
with existing erosion problems, erosion will usually continue on adjoining shores. Also the loss of
materials immediately in front of the seawall usually increases because the structure tends to concentrate
the energy in a more confined area. Seawalls have a detrimental effect on the natural beach profile
through anumber of related effects, all of which produce scour at the front of the seawall. Scourisdefined
as the lowering of the beach profile due to the effects of the seawall only. During storms a beach without
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JOINT APPLICATION
DEPARTMENT OF THE ARMY/FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
FOR
ACTIVITIES IN WATERS OF THE STATE OF FLORIDA

Refer to Instruction Pamphlet for explanation of numbared items and attachments required.

1. Application number {To be assigned) 2. Date 3. For official use only

Day Ma. Yr,

4. Name, address and tip code of applicant

Billy G. Wells
1641 S. Hampton Boulevard
Jacksonville, Florida 32211

Telephons Number 904/725-8386

5. Name, address, 2ip code and titie of applicant’s authorized agent for permit application coordination

N/A

Telephone Number

8. Describe the proposed activity, its purposs and intended use, including a description of the type of structures, if any
to be erected on fills, or pipe or float-supported piatforms, and the type, zomposition and quanuty of materials 10 bd
discharged or dumped and means of cenvevance.

Bulkhead and backfill with 880 cubic yards of clean sand
obtained from upland areas. Construct pier for mocring private
sailboat. ©No.fuel pumps or toilet facilities to be constructed
on pier. MNo structures are to Le erected on fill.

Dredged/Excavated Filled/Deposited
Volume of Material: cY /280 Y cY CY
Waterward of Landward of Waterward of Landward ot
O.HW. or M.H.W. O.HW. or M.H.W. O.HW. or M.HW. O.HW, or M.H.WN.
7. Propoted use
Privats [y Pubtic f } Commercial [ ] Other [ ] (Explain in remarks}

B. Name and addresz including zip code of adjoining property owners whose property atso adjoins the waterway.

Robert L. Hampton Cedric L. Clark

12467 Ricdge Road : 12571 Ridge Road
Jacksonville, Florida 32227 Jacksonville, Florida 32227

9. Location where proposed activity exists or will occur
Street address

Longituce Latitude {1f known)
Sec. __31 Twe. 278 Rge. 41E
' Florida Duval Jacksonville
| State County In City or Town Near City or-Town

l 10. MName of waterway at lcuation of the activity Big Haw Creek

Figure 11.3 Coastal Construction Permit Application
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11.  Date activity is prooosed to commence 30 days after receipt of permit
Date activity s expzcted 10 be completed 6 months after receipt of permit

12.  is any poriion of the activity for which autharization is sought now complete? Yes [ ] No ]

It answer is “*Yes" give reasons in the remarks section. Month and year the activity was completed
. Indicate the existing work on the drawings,

13. List all approvals or cenifications required by other Federal interstate, state or {ocal agencies for any structures, con-
struction, discharges, deposits or other activities dascribed in this application, including whether the project is a Da-
velopment of Regiona! impact.

Issuing Agency Type of Approval Identification No. Date of Application Date of Aporoval
DNR Confirmation 29 Feb 75

DF Title
City of Permit 77123 15 Jan 75 31 Jan 75
Jacksonville

14. Has any agency denied approvai ‘or the activity described herein or tor:any activity directly related 10 the activity de-
scribed herein?

Yas [ ] No k] Uf "Yes™ explain in remarks)

15.  Remarks (see Instruction Pamphlet for additional information requirad for certain activities)

16. Application is hereby made for a purmit or permits ta authorize the activities described herein, | agree to provide any

additional information/data that may be necessary to provide reasonable assurance or evidence 10 show that the pro-
posed project will comply with the applicable State Water Ouality Standards or other environmantal protection stan-
dards both during construction and after the project is compieted. | also agree to provide entry to the project site for
inspectors from the environmental protection agencies for the purpose of making preliminary analyses of the site and
monitoring permitted warks, if permit is granted. | certify that | am familiar with the information contained in this
application, and that to the best of my knowledge and belief such informaticn is true, complete, and accurate. | fur-
ther certify that | possess the authority 1o undertake the proposed activities.

@zé’ ¢ Ll bl 4-20-77
Signature of Applicant Date

18 U.5.C. Section 1001 provides that: Whoever, in any manner within the }urisdiction of any department or agency _of
the United States knowingly and willfully falsifies, conceals, or covers up by any trick, scheme, or device a mater:ial
fact or makeas any false, fictitious or frandulant Statements of representations or makes or uses any false writing or

document knowing same to contain any false, fictitious or fraudulent statement or entry, shall be fined not more than
$10,000 or imprisoned not more than five years, or both.

The application must be signed by the person who desires to undertake the proposed activity. however, the applica-
tion mzy be signed by a duly authorized agent if accompanied by a statement by that person designating the sgent
and agreeing to furnish upon regquest, supplemental information in support of the apolication.

FEE: Attach Checks/Money Orders on front
Payable to Department of Environmental Regulation
$200 Standard form projects
$20 Short forms and Chapter 403 projects only

Figure 11.3 Coastal Construction Permit Application
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a seawall protects itself by building its own submarine bar of shore that trips the larger waves. The high
wave action along with high tides wash up on shore then drag the surface sand down to the submarine
bar building it higher,

Seawalls disrupt the waves from a complete washup, therefore not allowing as much surface sand to be
washed down to build up the bar. Design failures in seawalls are primarily due to improper backfill
support. Ifthe seawall cannot transmit the large hydrodynamic forces to the backfill it will fail in bending/
inward moment. Backfill can be lost through the joints or perhaps draining out from the sides of the wall
from continuous wave action. One preventative measure for the seepage through the joints is to place
filter material between the wall and backfill (Figure 11.4). Backfill lostaround the sides can be prevented
by the use and construction of return walls or *‘wing walls’” long enough as to not be flanked by storm
or high tide waves. The safety factor for determining an extra distance ‘‘x’’ from the face of the wall
is determined by the height and length. Seawall construction data obtained after Hurricane ‘Eloise’, in
Panama City, determined that the return length for a 7 x 300 foot seawall can be conservatively estimated
at 45 feet.

T

FILTER CLOTH &

Figure 11.4 Filter Material Behind Seawall

After designing the seawall for proper length and return, a system for anchorage must be calculated, the
most common of which are variations of the sheetpiles or ‘‘deadman’’ anchor system. A number of
adequate design methods exist for different classifications of soils. Care must be taken to see that
settlement of the anchor does not occur after construction. Specifications for compaction often exceed
90% of maximum density as a precaution against settlement.
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The Division of Beaches and Shores requires a permit to be granted based on (1) a substantiated need
and (2) seawall plans that have been designed by an engineer.

There are two basic types of seawalls. The most widely used consists of a vertical face of either precast
concrete slabs or steel piles driven into the sea bottom to secure the toe. The top is secures by tie-backs
connecting the wall to anchors placed back a safe distance inland (Figure 11.5). This helps to prevent

the wall from tipping seaward. Wave energy breaking against the vertical face is deflected both upward
and downward. Presently,

CAST IN PLACE
GROUND LINE CONCRETE CAP

TIE_BACK ROD '
CONCRETE [] oo™ FILTER. .2
ANCHOR = CLOTH h
BLOCK
L.
! TIE BACK DISTANCE D 1 PR ,
R TOE STONE
PRECAST
CONCRETE
SLABS :
I r.'

Figure 11.5 Typical Seawall Design

seawalls designed for the open coast are approximately $250 - $450 per lineal foot. The importance of
any specific design used must take into consideration the consequences of seawall failure as well as the
initial cost of seawalls. Unfortunately, in past practice, seawall design has been governed by.the amount
of money the upland owner was willing to pay, with little thought asto whether the structure would endure
the critical environment in which it was placed.

When selecting materials for seawalls and other protection structures the moist marine atmosphere
should be taken into consideration. The following materials are commonly used:
(a) Concrete. A stiff mix properly placed and vibrated at the time of placement will produce
a structure almost impermeable to water. The Portland Cement Association
recommends a water/cement ratio of 0.44 to 0.40. A minimum of three inches of cover over
reinforcing steel provides protection against corrosion.
(b)  Steel. Steel corrodes and gradually looses its strength when exposed to the warm moist
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atmosphere, The greatest loss occurs in the splash zone between the mean high tide and the
upper limit of wave contact. Coatings of plastic, bitumen, or concrete are

recommended from the bottom line to the top of the structure to prevent corrosion.

(¢)  Timber. If properly designed and installed timber can be very resistant to the marine
environment. Timber is subject to attack by decay, insects, and marine borers
( Figure 11.6).

~ MAX | MUM
HIGH TIDE

MEAN TIDE

POINTS OF
MAXIMUM ATTACK

MUD LINE

A--TYPICAL TEREDO DAMAGE

B--TYPICAL LIMNORIA DAMAGE

Figure 11.6 Pile Damage by Marine Borers

(d) Combinations. Since timber is more durable below the sea bottom, some structures have
used combinations of wood below the bottom with concrete tops to form a combination piling.
(e) Stone. Stones used in structures usually resist weathering under normal conditions.
Angular stones are more stable than round stones. Repairs are simply made by adding orreplacing

rocks. Several types of native rock are available in Florida: Coquina and Limestone.

11.6 Beach and Dune Walkover Structures
In areas of high human traffic in unrestricted access areas, extensive loss of dune system vegetation has
occurred. Thislossleaves the dune unprotected fromthe wind. In these areas abeach walkoverisneeded.

Typical design considerations and allowances must be done by an engineer. Two basic structure designs
are discussed below.

The first structure is for heavy foot traffic. The depth of piles are a function of the beach profile, as well
as, maintaining structural integrity. The following must be taken into consideration:
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(1) Allwood isto be pressure treated in accordance with AWPA Standard C-2. Preservative
shall be of waterborne type B or C, as covered in Federal Specification TT-W-535 and
AWPA Standard PS5, C2 and C14. A suitable inexpensive wood for construction is
pressure treated Southern Pine. Higher grade and more expensive woods would be the
heartwood of Southern Cypress, Redwood, or Eastern Red Cedar. “‘Rough cut’’ is
allowed in sub-structure, while surfaced lumber should be used for flooring and handrails.

(2)  All bolts and additional hardware shall be hot, dipped galvanized.

3) Galvanized nails shall be used.

The second type of beach/dune walkover is primarily used forlight foot traffic. Thisis primarily designed
for a dune system with no sharp drop-offs.

11.7 Basic Definitions

Applicant-  the owner of record, leaseholder or holder of any legal instrument which gives the holder
legal authority to undertake the activities for which a permit is sought, or the authorized
agent of such person.

Barrier Islands-long, narrow strips of land separated from the mainland by lagoons.

Beach- the zone of unconsolidated material that extends landward from the mean water line to
the place where there is marked change in material or to the line of permanent vegetation
(usually the effective limit of storm waves). Unless otherwise specified, the seaward limit
of a beach is the mean low water line. ‘‘Beach’’ is alternatively called shore.

Bureau- the Bureau of Coastal Engineering and Regulation of the Division of Beaches and Shores
of the Department of Natural Resources.

Coastal Construction Control Line or Control Line-the line established pursuant to the provisions
of Section 161.053, of the Florida State Statutes.

Coastal Zone-the area where land meets water, coined by the Commission on Marine Science,
engineering, and Resources.

Dune- amound orridge of loose sediment usually sand-sized sediment, lyingupland of the beach
or shore, and deposited by any natural or artificial mechanism.
Erosion- the wearing away of land or the removal of beach or dune material by wave action, tidal

currents,littoral currents of deflation. Erosion includes but is not limited to:
(a) Horizontal recession which occurs where the storm surge intersects but does not

inundate the profile, and where horizontal littoral activity due to waves, currents and
runup erodes the profile.

(b) Scour which occurs when the entire topography is completely inundated by the storm
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surge, and where wave and current forces erode the profile in the vertical direction.

Groin- long, narrow obstacle set more or less perpendicular to the coastline or breakwaters
parallel to the coastline.

Littoral Drift-sand movement along the length of a beach that occurs in the presence of longshore
current.

Longshore Current-the net current parallel to the coastline caused when the waves approach the shore
at an oblique angie. ' _

One-hundred-year storm or 100-year storm-a shore-incident hurricane or any other storm with
accompanying wind, wave, and storm surge intensity having a one-percent chance of
being equaled or exceeded in any given year, during a 100-year interval.

Thirty-year erosion projection or 30-year erosion projection-the projection of long-term beach and
coast recession occurring over a period of thirty years based on shoreline change rate
information obtained from historical measurements,

Under construction-the continuous physical activity of placing the foundation or continuation of
construction above the foundation of any structure seaward of the established coastal
construction or setback line.

11.12




CHAPTER 12
GROWTH MANAGEMENT ISSUES

12.1 Introduction

The state of Florida has experienced rapid growth in the last decade resulting in a variety of benefits such
as a low unemployment rate and a rather unprecedented building boom. The problems brought about
by rapid growth have both plagued and benefitted the construction industry. Rapid growth means
immediate demand upon infrastructure resulting in an increased need for roads, schools, fire and police
protection facilities. When funding is available for these measures, the construction industry is healthy.

When, as in 1986-89, over 1000 people per day were moving to Florida, the housing industry experienced
its mostrapid increase in starts since post-war times. Thereasons people weremoving to Florida centered
around the positive aspects of its prime geographical location in terms of climate and scenic beauty as
well as its favorable potential for development in terms of available land and adequate infrastructure
support. However, a massive influx of new people with immediate demand for existing services created
a serious lag in time before taxes and business revenues contributed by the new population could catch
up with the cost of adding immediate infrastructural support. The unique manner in which Florida's
demographics have changed have presented the state with unusual growth management problems. As
the quality of the environment and the condition of available infrastructure deteriorated, there was a
growing consensus that in order to protect the Florida’s attractive qualities which draw people to Florida
and continue to have a healthy development and construction industry, something had to be done to
protect Florida’s resources. The result of the decision to attempt to manage growth in Florida in such
amanner to extend the right kind of balance of quality of life issues affectin g the success of all business
ventures as well as Florida’s general population culminated in the Florida Legtslature enacting the 1985
Local

Government Comprehensive Planning and Land Development Regulation Act (Growth Management
Act).

12.2 History of the Growth Management Act

Since the early 70’s, Florida has had a nationally recognized growth management system to deal with
growing population problems. By the early 1980’s, however, it was clear that the system was inadequate
to cope with the type of megagrowth Florida was experiencing. The 1985 Growth Management Act (

Chapter 85-55) Laws of Florida) provides sweeping changes in the manner in which property can be
developed in Florida. As a result of the Growth
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Management Act and the legislation preceding it, Florida is recognized as one of the nation’s leaders in
establishing a comprehensive and coordinated statewide system of growth management. The manner
in which legislation has evolved has established Florida as a prototype of state action in response to rapid
development and population pressures. Many states across the country are now looking to learn from
Florida’s effort to implement the state’s growth management policies. The background of the forces
leading to the creation of the Growth Management Act can be summarized by briefreview of its preceding
legislation:

The Florida State Comprehensive Planning Acts (1972 and 1975, Florida Statutes Chapter 186)
The Florida Environmental Land and Water Management Act (1972, Florida Statutes Chapter 380) and
The Florida Water Resource Act (1972, Florida Statutes Chapter 373).

12.2.1 The Florida State Comprehensive Planning Acts

Along with the Florida Environmental Land and Water Management Act, the 1972 Florida State
Comprehensive Planning Act was the first program to be adopted. The primary problems with the Act
were the placement of too much responsibility for enforcement with state agencies and the directives
being too detailed to implement. The 1975 Local Government Comprehensive Planning Act (LGCPA,
Florida Statutes Chapter 163) required all local governments to prepare, adopt, and implement
comprehensive plans for future development and growth of their respective communities. Furthermore,
local governments were to establish, support, and maintain administrative instruments and procedures
to carry out the purposes and intentions of the Act. Additionally, the LGCPA required that all action
taken by local governments in regard to development be consistent with the adopted comprehensive plan.

The plan itself was highly contested due to lack of additional funding being provided by the state for the
purpose of carrying out the program and strong opposition by local governments to state comprehensive
planning. Under the State Planning Act, this plan was finally adopted by the legislature in 1978 with
the provision that the plan be advisory only, This amendment so weakened the effects of the Act that
the plan was essentially ignored by all regulating bodies. A 1980 Governor’s Resource Management
Task Force and A 1984 Environmental Land

Management Study Committee concluded in two final reports that the objectives of the Act
had not been met.

The Florida Environmental Land and Water Management Act and the Florida Water Resource Act of
1972 (Florida Statutes Chapter 373) addressed significantland use issues and led to the state establishing
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programs thatidentified areas of critical state concerns. One such program, was the state’s Developments
of Regional Impact (DRI) which was designed to protect Florida’s water resource and natural
environment from the adverse physical effects of urban development. The primary goal of the DRI
program was to set up a review process for proposed developments that could have a major impact on
a large geographical region.

Because of an increased concern by the Florida constituency about the adverse effects of having no viable
growth management system, the legislature passed the State and Regional Planning Act of 1984 (SRP,
Florida Statutes Chapter 186). This Act established the framework for comprehensive statewide
planning primarily because it required the Executive Office of the Governor to submit to the Legislature
a proposed state cormnprehensive plan which :

**...shall be composed of goals and policies briefly stated in plain, easily understood words that
give specific policy direction to state and regional agencies.”” (1985 Florida Statute 186.007)

The statewide plan was to concentrate on policies dealing with land use, water resources, and
transportation system development. By 1985, Florida residents and the legislature were ready for even
bolder actions to set new directions for Florida in growth management. As a result, during the 1985
legislative session, the legislature adopted the State Comprehensive Plan and went even further in
enacting the historic Local Government Comprehensive Planning and Land Development Regulation
Act of 1985.

12.2.2 1985 Growth Management Act

The most important aspect of the 1985 Growth Management Act is the requirement that all local
governments submit and adopt comprehensive plans for the purpose of guiding and controllin g all future
community growth. The local plan must also identify goals and objectives that must be met before any
parcel of land may be developed. Local governments’ comprehensive plans must be submitted to the
Department of Community Affairs(DCA) for review and approval. A schedule of submission has been
underway and recently finalized. Counties in coastal areas were the first to be required to submit plans.
North Central Florida counties were among the last. All plans were to have been submitted by July 1,
1991. The DCA has final authority to determine if local plans are in compliance with the State

Comprehensive Plan as well as state planning goals and policies. The DCA has also proposed rules (rule
9j-5 Florida Administrative Code) setting forth minimum criteria to use in determining plan compliance.
After 1992, building permits will not be issued by counties that have no approved comprehensive plan.
Furthermore, if the DCA does not approve a local comprehensive plan, the Governor and Cabinet are
authorized to withhold certain state funds.
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The Comprehensive Planning Act has clearly established the ‘‘top down’’ approach for planning and
managing future growth in Florida. The 1985 Act has amended, repealed, or added provisionsto at least
twelve chapters of the Florida Statutes, most importantly, Chapters 163,380, and 186. Anadditionalbill,
(Chapters 85-87) was adopted to provide a State Comprehensive Plan to fulfill the requirements of the
State and Regional Planning Act of 1984. The requirements for local comprehensive plans were
expanded and strengthened primarily through adopting and providing a manner for the implementation
two major planning principals: Consistency and Concurrency. These two concepts are the cornerstones
of the 1985 Growth Management Act.

Consistency

The provision set forth in the Local Government Comprehensive Planning and Land Development
Regulation Act (Growth Management Act) requires all local governments’ plans to be consistent with
the appropriate comprehensive regional policy plan and the State Comprehensive Plan (Section 187.201
Florida Statutes). Local governments’ comprehensive plans mustbe *‘compatible with ** and **further’’
the policies and goals that are identified in the State Plan. The State Comprehensive Plan adopts specific
goals and policies for twenty-five major state issues:

1. Education

2. Children

3. Families

4, The Elderly

5. Housing

6. Health

7. Pubiic Safety

8. Water Resources

9. Coastal/Marine Resources

10.  Natural Systems/Recreation Lands
11.  Air Quality

12.  Energy

13.  Hazardous and Non-Hazardous Material and Waste
14. Mining

15.  Property Rights

16. Land Use

17.  Public Facilities

18.  Cultural and Historic Resources
19.  Transportation

20.  Governmental Efficiency
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21.  The Economy

22.  Agriculture

23.  Tourism

24,  Employment

25.  Plan Impiementation

No section of a local plan may be in conflict with the state plan or appropriate regional policy plan.
Moreover, local governments must supply a list indicating the specific elements, subsections and page

numbers that address the goals and policies as stated in the State Comprehensive Plan in accordance with’

rule 9j-5.021, Florida Administrative Code.

Another significant aspect of the Growth Management Act involves the relationship of zoning to the
comprehensive plan. The comprehensive plan must identify different land use districts such as Low
Density Residential, Regional Commercial and Light Industrial. Each land use district permits a range
of acceptable zoning districts with specified associated density ranges. The density ranges and districts
must be consistent with the local and state comprehensive plan. Prior to the adoption of new

comprehensive plans, grandfathered zoning could allow land development even though the range of
permitted uses did not conform to the site’s land use designation. However, following the adoption of
a local government’s comprehensive plan, a building requiring zoning that is not consistent with the

range of permitted uses under the site’s land use designation will not be able to obtain abuilding permit.

The primary goal of consistency is to discourage strip or * ‘leap-frog’’ development as well as large areas
of low density development. Therefore, strong disincentives exist to prevent developers from building
outside of unincorporated areas of cities. This means that it is no longer easy to by-pass the more
expensive land which is usually closer to the urban core in favor of the less expensive land on the fringe

in order to build.

Concurrency

The concept of concurrency prevents local governments from issuing development orders unless there
are available concurrently with the proposed development, sufficient public facilities and services. The
legislature requires that local governments adopt levels of service (LOS) standards for public facilities
and entrusts the DCA with the authority to approve the minimum allowable service standards before the

adoption of the local governments’ comprehensive plans. The public facilities subject to concurrency .

include;

roads, potable water, sanitary sewer, recreational facilities, solid waste disposal
mass transit, drainage
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A local government may issue a development order only if the necessary public facilities:

(1) are currently in place

(2) will be in place when the impact on the existing LOS for all infrastructure by the planned
development occurs

(3)  are under construction at the time of issuance of the development order or are the subject ofa
binding, executed contract.

Furthermore, a development order will be issued only if the necessary public facilities are subject to the
requirements of a concurrency management system. i

Concurrency must be determined before approval for an application for a development order or permit
is issued. Local governments must develop guidelines to determine at what point in the application
process the test for concurrency must be met by interpreting and applying levels of service standards.

Specifically, Florida Statute 163.3203 requires that land development regulations shall as a minimum
provide:

‘¢...that public facilities and services meet or exceed the standard established in the capital
improvements element...and are available when needed for the development, or that development
orders and permits are conditioned on the availability of these public facilities and services
necessary to serve the proposed development. No development order or permit may be issued
which results in a reduction in level of services for the affected public facility below the level
of services provided in the comprehensive plan.”’ ‘

These provisions have led to the question of whether a municipality is prohibited from approving new

development until its existing backlog of inadequate levels of services has been met, and also, whether

alocality may effectively prevent new development in an area by refusing to plan for or build new public
facilities to raise the level of service toservice supports development.

12.3 Impacts of The Growth Management Act Upon Construction

The Growth Management legislation has made development very complex in the state of Florida.
Developers are now having to hold their properties idle longer than they or their lenders would desire
in order to prove concurrency. Some lenders in Dade and Broward Counties are requiring an opinion
letter from an attorney concerning concurrency for particular sites. Once concurrency has been
determined, lenders and developers still face other uncertainties. Loss of infrastructure capacity prior
to completion is an ever present concern for all parties involved. Thisis especially true for phased projects
whose first phase may be approved while subsequent phases may be denied because the levels of service
for certain infrastructure may have been unacceptably degraded by interim development of surrounding
property.
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Another area of concern is the provision for objections by third parties by the Growth Management Act.

Anyone affected by the proposed project’s impact has a series of steps available to be taken to stop the
project from reaching completion.

All of thisleads to increased costs. The approval process consists of more numerous and stringentreviews
which translates into more necessary front end capital for approval. Additional costs must be incurred
int the form of consuitants, Developers and lenders must rely more on legal advise from attorneys who
understand the intricacies of the Growth Management Act. These costs have become necessary in order
to insure a project’s potential for completion. The most important thing for builders to understand is that
it has become more important than ever to pay close attention to the evaluation of existing conditions
in the pre-construction phase of any project.
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CHAPTER 13
HISTORICAL AND ARCHAEOLOGICAL SITES

13.0 Introduction

Archaeological interests are becoming more important for developers to consider when planning a
construction development. A developer may want to know what his or her responsibilities are when he
or she suspects oruncovers an archaeological resource. Furthermore, the developer may want to be aware
of all the laws that pertain to the protection of archaeological interests. Understanding the many
archaeological laws and permitting procedures will help the developer to avoid construction delays or
even complete stoppages of work.

13.1 Protection of Archaeological Interests
There are basicalily two ways in which legal protection is given to archaeological interest. The first way

is local planning controls and the second protection is under the Archaeological Resources Protection
Act of 1979.

Because it is necessary for a developer to receive permission before development, the local planning
authority is in the position to ensure that archaeological interests are maintained before a construction
permitisissued. Local planning bodies may vary significantly from one location to another; therefore,
laws and restrictions will vary. A developer may encounter planning bodies in which no provisions are
made to protect archaeological interests and he or she may encounter planning bodies which go as far
as placing a condition that no development should take place until an archaeological study has been
performed. The local planning body may also insist that the developer provide access to his or her site
at any time for an archaeologist nominated by the planning body. The archaeologist would be able to
observe excavations and record findings. While this stipulation does not require the developer to pay
for the archaeological facilities, he or she may end up doing so in order to accelerate this delay. Of course,
the developer may challenge the requirement by appealing to the Secretary of State; however, such an
action may not be worthwhile because of the timely appeals process.

13.2 The Archaeological Resources Protection Act of 1979.

The United States Congress drafted the Archaeological Resources Protection Act to *‘secure for the
present and future benefit of the American people, the protection of archaeological resources and sites
which are on public lands and Indian lands’’; however, the ARPA was created primarily because the
Antiquities Act of 1906 was ruled unenforceable by United States vs. Diaz case, which held that the
penalty provisions of the Act were unconstitutionally vague. The Archaeological Resources Protection
Act made penalties for the disturbance or destruction of archaeological resources more severe and
designed a structure for the protection of our nation's archaeological resources. The ARPA defines an
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Archacological Resource as ‘‘any material remains of past human life or activities which are of
archaeological interest, as determined under uniform regulations promulgated pursuant to this act and
which are at least 100 years old. Some important aspects of the ARPA that may be of concern to a
developer are as follows:

* The act protects only public and Indian lands.

* No person may ‘excavate, remove, damage, or otherwise alter or deface any

archaeological resource’’.

* The act prohibits the trafficking of artifacts obtained in federal, state, or local law. -

* A person is required to obtain a permit from the federal land manager for excavation, removal
and “‘associated activities’’. (A land manager will require the person to describe the time, scope, and
specific purpose of the work.)

* A person is not required to obtain a permit for an archaeological survey alone.

* First offense violators face misdemeanor penalties up to a $10,000 fine or one year

imprisonment, or both.

* When damage of an archaeological resource is less than $5,000, felony penaltiesup to $20,000
fine or two years imprisonment, or both.

* When damage to an archaeological resource is more than $5,000, felony penalties up to

$100,000 fine or 5 years imprisonment, or both.

* Forfeiture - A court may order forfeiture to the United States all archaeological resource,

vehicals, equipment that were involved in a violation of ARPA.

13.3 Florida Archaeology

Florida has an extremely rich historic past. Even early explorers to Florida noted how curious they were
of the Indian inhabitants and their way of life. Particularly the artificial mounds which the explorers
encountered were of interest. But even before the first Europeans came to Florida in 1513, the history
of human populations dates back as far as 12000 B.C. Archaeologists have found enough evidence to
follow the history of human occupation in Florida. The following outline is taken from the book Florida
Archeology by Jerald Milanich and Charles H. Fairbanks:

* 12000 to 1000 B.C.-The state's earliest residents are nomadic hunters who follow big game herds.
* 7000 to 1000 B.C.-Archaic indians adapt to the extinction of big game by turning to plants, fish and
deer for food and settling in areas where these are abundant.

* 120010 500 B.C.-The southern third of Florida remains in the Archaic stage, but people in other regions
began to engage in agriculture and develop distinct formal, political and religious systems. Fired-clay
pottery appears.

* 100 B.C.-Religious ceremonial life develops on the Gulf coast but will not take hold on the Atlantic
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coast until A.D. 1000 or later.

* A.D. 200 to 1200-Populations spread inland from coasts. Regional cultures are distinguished mainly
by different pottery styles.

* 1513-Europeans make first recorded venture to Florida, probably to Gulf coast.

* 1539-Spanish explorer Hernando De Soto arrives at Tampa Bay. Aboriginal population of 100 000
includes the Apalachee in the eastern Panhandle, the Timuca in thenorthern quadrant of the state and
the Calusa in South Florida.

* 1564-The French establish a fort at the mouth of the St. Johns and the Spanish establish a garrison at
St. Augustine, where Franciscan missionaries will come 20 years later to work among the Indians.

* 1710-The native population is almost destroyed by slaving raids and migrate south from Georgia and
Alabama to the Everglades.

* 1763-The British occupy St. Augustine and the Spanish withdraw from Florida.

Potentially significant archeological finds and accelerated land development has prompted Florida and
other states to pass laws and regulations dealing with the preservation of archeological sites. The
particular concern of these laws are sites containing native American Indian and other historically
significant burials.

13.4 Legislation

The State of Fiorida has passed a number of laws designed to protect historical and archeological sites.
Over twenty Florida Statutes have provisions that pertain to cultural resources. The following is a
synopsis taken from Louis Tesar’s manuscript entitles ‘‘Listing of Florida’s Historic Preservation
Laws.”

* Chapter 253, F.S. State Lands.

-253.034 addresses the use of state-owned lands.

-253.024(4) requires the preparation of state land management plans, which plans ‘‘shall specifically
describe how the managing agency plans to identify, locate, protect and preserve, or otherwiseuse fragile
nonrenewable resources, such as archaeological and historic sites..."”’

* Chapter 267, E.S. Fiorida Historical Resources Act.

-267.061(1) declares state policy relative to historic properties.

-267.12 makes the division (Division of Historical Resources) responsible for issuing permits for
archaeological research on state-owned or controlled lands, and establishes the procedure for obtaining
such permits. (NOTE: Chapter 1A-32, Florida Administrative Code, is the division’s rule for
implementing the terms of this section.)

-267.13 makes itillegal to conduct archaeological research on state owned or controlled lands without
a Chapter 1A-32 permit, or to otherwise deface, remove, destroy or aiter archaeological sites or their
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features and artifacts without division (Division of Historical Resources) authorization. If guilty, a
misdemeanor punishable by a fine not exceeding $500.00 or by imprisonment in the county jail for a
period not to exceed 6 months, or both, is possible. In addition, all material (including photographs and
records) collected or excavated, shall be forfeited to the state. A fine of not more than $500.00 per day
can be imposed on any person or business engaged in illegal activities through an administrative
proceeding.

* Chapter 872, F.S. Offenses Concerning Dead Bodies and Graves.

-872.02 pertains to marked human burial sites and their contents, while 872.05 pertains to unmarked
human burials. Both involve circumstances in which the Division of Historical Resources of the
Department of State is a participating party. Indeed, 872.05 assigns specific authority to the State
Archaeologist under specific circumstances, and is very explicit in the procedures to be followed when
unmarked human burials are encountered. Upon encountering a human burial, a local law enforcement
agency, and the district medical examiner shall be notified. If the individual has been buried for greater
than 75 years the State Archacologist shall be notified. Any person who willfully and knowingly disturbs
a burial or burial site is guilty of a felony. Any person who has knowledge that an unmarked burial has
been disturbed and fails to notify the local law enforcement agency is also guilty of violating the law as
an accessory in the same way as any person who witnesses a crime and fails to report the activity.

13.5 Precautionary Actions

To help minimize the chance of an archaeological resource being damaged or destroyed due to a
construction excavation or a construction related activity, there are some precautionary activities a
developer can exercise. The Florida Master Site File lists known archaeological findings throughout the
state. This reference will give the developer such information as the location of the site, type of site,
historic content of the site and the method of site detection. With this information the developer can make
an educated prediction about what he or she could expect on his or her site according to the known sites
and the topography of the site to be developed. The developer can then make a judgement on what type
of archaeological budget, if any, he or she should include in the estimated price of his or her project.

13.6 Florida Master Site File - Guidelines for Users

TheFlorida Master Site Fileis the state’s clearinghouse for information on archaeological sites, historical
structures, and field surveys for such sites. Itisasystem of several paper and computer files administered
by the Bureau of Archaeological Research, Division of Historical Resources, under the Florida
Department of State. The Master Site File needs the support of citizens and the general public, because
most information is reported by outside individuals and organizations. About 52,000 sites (13,000
archaeological, 39,000 structural) are entered on the Master Site File as of May 1989. The large amount
of work to be done can be seen from the fact that less than 10% of the area of most Florida counties has
seen field survey by qualified professionals such as archaeologists or architectural historians. About
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6,000 sites are being added every year.

The Master Site File is an archive and information source only. Inquiriesrelated to state project reviews,
permits, compliance procedures, state land use planning, or local government comprehensive planning
should be directed to the Compliance and Review Section of the Bureau of Historic Preservation.

ENTRY OF SITES TO THE MASTER SITE FILE

Eligibility - Listing on the Master Site File does not require any minimal site age (although most sites
entered are more than 50 years old) nor a preset level of site significance. Most sites reported with
satisfactory documentation are accepted. However, paleontological or fossil sites with no evidence of
human presence are not listed on the Site File.

Recording Sites - Two standard Master Site File forms are available, one for archaeological sites and one
for historical structures. One or both, as applicable, will be required for entry of a site on the Site File.
Supplementary documentation is normally required (site location on photostat of USGS topographic
map for all sites; photograph and large scale street map for historical structures).

13.7 Conclusion

Itissafeto conclude that many archaeological resources have already been destroyed dueto construction,
mining and other land development activities. It is the responsibility of everyone to help protect the
remaining resources that provide clues to our ancestral heritage. Federal and State laws are becoming
more stringent due to the realization of lost resources. With the cooperation of Federal, State and Local
Planning Authorities, as well as citizens, we can protect our remaining archaeological resources.
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CHAPTER 14

SOURCES OF ASSISTANCE

14.0 Introduction

This chapter lists many of the organizations and associations which can provide reference material and
information in regard to various environmental issues in the construction industry which are described
in each chapter of this handbook. Following sections provide the general description, address and office
hours of the organizations and associations.

14.1 Center for Construction and Environment

The primary purpose of the Center as a research organization is to dedicate to the resolution of
environmental problems associated with construction activities and the determination of the optimum
materials and methods for use in minimizing environmental damage. A secondary mission is to serve
as a resource center for the design and construction industries to utilize for assistance and information
in adhering to the provisions of environmental laws and regulations. The Center would also conduct
seminars, courses, and symposia on the subject of construction and environment.

Address, Office Hours, and Contacts.

FAC 101 M.E.Rinker, Sr.
School of Building Construction
University of Florida
Gainesville, Florida 32611

(904) 392-5965

Office hours are 9:00 a.m. until 5:00 p.m. each weekday
except holidays.

Dr. Charies J. Kibert
(904) 392-5965 ext, 22

Prof. Linda Waller
(904) 392-5965 ext. 40
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14.2 Environmental Organizations

The environmental organization in the United States can be classified into federal, state, local groups.
Following Figure 15.1 illustrates the interrelationship between the groups.

ENVIRONMENTAL ORGANIZATION

Federal Government

’_C-orps of Environmental National Oceanic
Engineers Protection Agency|& |Atmospheric Admin.

Florida Department of Environmental Regulation

Water Management Groundwater
Drinking Water Coastal Management
Air Quality Power Plant Siting

Water Management | [DER District| {Approved Local
Districts Offices Programs

Figure 15.1 Federal Environmental Organizations and
Department of Environmental Regulation in Florida

14.2.1 Program Divisions of Florida Department of Environmental Regulation

Following list gives the name and phone number of the program divisions of Florida Department of
Environmental Regulation,

Water Quality Hazard/Solid Waste '
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Waste Management
(904) 488-0190

Bureau of Waste Cleanup

(904) 488-0190
Petroleum Cleanup 487-3299
Hazardous Waste Cleanup 488-0190
Site Investigation 488-3601
Technical Support 487-3299

Bureau of Waste Planning & Regulation
(904) 4388-0300

Hazardous Waste Reduction & Management 488-0300

Hazardous Waste Regulation 488-0300
Solid Waste 488-0300

Water Management
(904) 488-0130

Bureau of Wetland Resource Management

(904) 488-0130
Engineering Support 488-0130
Wetland Resource Regulation 488-0130

Bureau of Surface Water Management

(904) 488-6221
Standards & Monitoring 488-6221
Costal Zone Management 488-6221

Air Resources Management
(904) 488-1344

Bureau of Air Quality Management

(904) 488-1344
Central Air Permitting 48
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14.2.2 Offices of Florida Department of Environmental Regulation
The Florida Environmental Regulation establishes environmental standards such as the
department’s stream classifications, and its air and water quality standards.
The district and branch offices throughout the state. The following list gives the address and
telephone number of the Department’s headquarters and district and branch offices.

Headquarters
2600 Blair Stone Road

Twin Towers Office Building
Tallahassee, Florida 32399-2400
(904) 488-4805

Northwest District

160 Governmental Center
Pensacola, Florida 32501
(904) 436-8300

Branch Office

340 W. 23rd Street, Suite E.,
Panama City, Flonida 32399
(904) 872-4375

Branch Office

2600 Blair Stone Road
Tallahassee, Florida 32399
(904) 488-3704

Suwannee River Environmental
District Center

Highway 90 E. & County Rd.
Rt. 3 Box 64

Live Oak, Florida 32060
(904) 362-1001

Southwest District
4520 Oak Fair Boulevard
Tampa, Florida 33610
(813) 623-5561

Northeast District
3426 Bills Rd.

Jacksonville, Florida 32608
(904) 821-5295

Branch Office

5700 S.W. 34th St., Suite 1204
Gainesville, Florida 32608
(904) 336-2095

Central District

3319 Maguire Blvd., Suite 232
Orlando, Florida 32803

(407) 894-7555

Dist. Satellite Office

4913 East Melbourne Ave.
Melbourne, Florida 32901
(407) 984-4800

Southeast District

1900 S. Congress A\}e., Suite A
West Palm Beach, Florida 33406
(407) 964-9668

14.4



Dist. Satellite Office Branch Office
970 e. Main Center 2745 S.E. Morningside Blvd.
Bartow, Florida 33830 (407) 878-3890/335-4310

Dist. Satellite Office
111 Corporation Way
Venica, Florida 34287

|
F
|
Suite A : Port St. Lucie, Florida 34952 ’
!
|
J
T
|
|
|
South District {

[

|

L

2269 Bay St.

Fort Myers, Florida 33901

(813) 332-2667 |
Branch Office Branch Office i
7451 Golf Course Blvd. 1140 Overseas Highway, Suite 123 I
Punta Gorda, Florida 33982 Marathon, Florida 33050 ;
(813) 639-4967 (305) 743-5955/4337 |

14.2.3 Water Management District

The Water Management District of DER is composed of following five district offices located around
the state,

Northwest Florida District St. Johns River District
Rt. 1, Box 3100 P.O. Box 1429
Havana, FL 32333 Palatka, F1 32078-1429
(904) 487-1770 (904) 328-8321
Suwannee River District South Florida District
. Rt. 3, Box 64 P.O.Box V
Live Oak, FL 32060 West Palm Beach, FL 33402-9958
(904) 362-1001 (305) 686-8800

Southwest Florida District
2379 Broad St.

Brooksville, FL 33512
(904) 796-7211
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14.3 Division of Historic Resources .
The Division of Historic Resources (DHR) under Florida Department of State has worked in developing
a comprehensive Florida historic preservation planning program.

Division of Historic Resources
R.A. Gray Building

| Tallahassee, Florida 32399-0250
‘ (904) 488-1480

DHR is composed of following four executive branch offices.

‘ Archaeological Research Florida Folklife Programs

| (904) 487-2299 (904) 397-2192

1

‘ Historic Preservation Museum of Florida History
(904) 4837-2333 (904) 488-1483

14.4 Corps of Engineers Regulatory offices
Panama City Field Office

P.0. Office Box 151

Panama City, Florida 32402-0151
Telephone: (904)763-0717

Crystal River Regulatory Office
P.0. Box 387

Crystal River, Florida 32629-0387
Telephone: (904)795-1078

Pensacola Field Office
160 Governmental Center
Pensacola, Florida 32501
Telephone: (904)436-8428

Gulf Coast Area Office
P.O. Box 19247
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Tampa, Florida 33686-9247
Telephone: (813)228-2578
Ft. Myers Regulatory Office
2180 W. First St.

CAN-AM Bldg Suite 312

Ft. Myers, Florida 33901-3217
Telephone: (813)332-7808

Field Monitoring Branch
Regulatory Division

P.O. Box 4970

Jacksonville, Florida 32232-0019
Telephone (904)791-2887

Palatka Regulatory Office
P.O. Box 1317

Palatka, Florida 32078-1317
Telephone: (904)325-2028

Merritt Island Regulatory Office
2460 N. Courtney Square Blvd.
Courtney Square Bldg., Suite 216
Merritt Island, Florida 32953-4101
Telephone: (305)453-7655

Stuart Regulatory Office
Suite 208 Arthur Dehon Bldg,
300 Colorado Avenue

Stuart, Florida 33494-2133
Telephone: (305)847-4525

South Florida Area Office
P.O. Box 1327

Clewiston, Florida 33440-1327
Telephone: (813)983-8101
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Big Pine Key Regulatory Office
P.O. Box 633

Big Pine Key, Florida 33043-0633
! Telephone: (305)872-3205

1 Kissimee Regulatory Office

i P.0. Box 339

Kissimmee, Florida 32474-0339
Telephone: (305)847-4525

South Florida Area Miami Office
P.O. Box 520766

Miami, Florida 33152-0766
Telephone: (305)350-5041

14.5 Other Sources of Assistance

The following is a list of miscellaneous organizations that may be of assistance:

Hazardous Waste

Florida Department of Environmental Regulation Information Hotline, 1-800-342-0184, Monday - l

Friday, 8:00 a.m. - 5:00 p.m.

U.S. Environmental Protection Agency, RCRA/Superfund Hotline,
| 1-800-424-9346, Monday - Friday, 8:30 a.m. - 7:30 p.m.

U.S. Environmental Protection Agency, Small Business Hotline,
1-800-368-5888, Monday - Friday, 8:00 a.m. - 5:00 p.m.

U.S. Environmental Protection Agency, General Infomat}on,
1-800-241-1754, Monday - Friday, 8:30 a.m. - 5:00 p.m.

Governmental Refuse Collection and Disposal Association, Small Quantity Hazardous Waste Generator,
Information and Assistance Clearing house Project, 1-800-458-5886.

Hazardous Waste Emergencies

Florida Department of Environmental Regulation, State Warning Point, 24 hours a day, 1-904-488-
1320. :

U.S. Environmental Protection Agency, National Response Center, 24 hours a day, 1-800-424-8802.
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Asbestos
Florida Department of Environmental Regulation, Bureau of Air Quality Management, 1-904-488-

1344, Monday - Friday, 8:00 a.m. - 5:00 p.m.

Florida Department of Health and Rehabilitative Services, asbestos in public schools, 1-904-487-1130,
Monday - Friday,
8:00 am. - 5:00 p.m.

Florida Department of Labor and Employment Security, Asbestos Management Program, Gainesville,
1-904-336-2022.

Radon

Florida Department of Health and Rehabilitative Services, health effects, 1-904-488-2905, Monday -
Friday, 8:00 a.m. - 5:00 p.m.

Florida Department of Health and Rehabilitative Services, Office of Radiation Control, 1-904-487-1004,
Monday - Friday,
8:00 a.m. - 5:00 p.m.

Hazardous Materials: General

Florida Department of Environmental Regulation, State Warning Point, 1-904-488-1320, 24 hours a
day.

U.S. Environmental Protection Agency, National Response Center,
1-800-424-8802, 24 hours a day. | |

Workplace Exposure to Hazardous Materials

Florida Department of Labor and Employment Security, Division of Workers’ Compensation, Bureau
of Industrial Safety and Health,

1-800-367-4378, Monday - Friday, 8:00 a.m. - 5:00 p.m.

U.S. Department of Labor, Occupational Safety and Health Administration (Jacksonville), 1-904-791-
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2895, Monday - Friday,
8:00 a.m. - 5:00 p.m.

Air Pollation

Florida Department of Environmental Regulation, Northeast District Branch Office, Gainesville, 336-
2095,8:00a.m.-  5:00 p.m., Northeast District, Jacksonville, 1-798-4200; Division of Air Resources
Management, Tallahassee, 1-488-1344.

Drinking Water

U.S. Environmental Protection Agency, Safe Drinking Water Hotline, 1-800-426-4791, Monday -
Friday, 8:30 a.m. - 4:30 p.m.
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