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FOREWORD

The South Florida Water Management District (formerly the Central and
Southern Florida Flood Control District), is actively pursuing its duties
as set forth in Chapter 373, Florida Statutes. Along with this above name
change, which became effective January 1, 1977, were some boundary changes
which are designed to make the South Florida Water Management District more
closely follow nature's watershed boundary lines (reference Figure §). With
these changes, the District has put into operation nearly all of the
requirements of the Water Resources Act.

The regulatory procedures the act mandates are well underway, with the -
District having the responsibility to jssue-permits for a variety of ‘J
activities including water use {public water supply, irrigation, etc.),
surface water management (generally referred to as drainage), artificial
recharge (primarily deep well tnjection), and right-of-way use of District
project works. In performing its regulatory duties, certain questions have
arisen as to what the actual practice of these duties include, particularly
as to how they supplement, complement, overlap, etc., the duties of local,
regional and federal agencies. Therefore, the District has prepared for
d-stribution a series of Information Manuals which capsulize the answers to
the most commonly asked questions. This series is comprised of the following =
volumes (additional volumes may be necessary from time to time). 1

Volume I, General and Procedural Information

This manual provides a basic overview of the District's regulatory
activities, including types of permits required, permit procedures,
and references to other volumes for detailed information.

Volume 11, District Rules, Regulations and Legislation - .

This volume contains a reprint of Chapter 373, Florida Statutes
{Water Resources Act of 1972, as amended), and the pertinent
rules that are applicable to the District's regulatory operation.

Volume 111, Permitting of Uses of Water

In this volume, specific information and criteria are presented _
for preparation and evaluation of water use permit applications, ~
including public water supply, jrrigation, and other uses.

Volume IV, Management and Storage of Surface Waters

In this volume, specific information and criteria are presented for
preparation and evaluation of permit applications for management
and storage of surface waters, including basis of review, SFWMD
Project discharge limitations, and an example design.

-iii-



Volume V, Criteria Manual for Utilization of District Works and Lands

This manual provides specific criteria for preparation and

evaluation of applications for use of Project Works and Lands,

including connection of drainage works, bridge design,

permissable right-of-way uses, etc. ]

Volume VI, Real Property Acquisition and Disposal

In this manual, District procedures and criteria are presented
for acquiring property, releasing reservations, easements and
rights-of-way, sale of surplus land, spoil material, and
leasing District controlled lands.

It is firmly hoped that recognition of these duties, which the District
is applying on an across-the-board basis throughout the area under its
jurisdiction, will better allow coordination between the District and both
public agencies and the private sector. Continued contact and feedback on
these matters from both the public and private sectors, is earnestly
requested in order to make periodic refinements in the District's regulatory
operation.
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Part A - Surface Water Management Rules

I. General

A.

South Florida Water Management District Authority

The Central and Southern Florida Flood Control District was created
by Chapter 25270 Laws of Florida {1949) as a multicounty district
for purposes of flood control and water conservation. In 1972 the
Florida Legislature enacted Chapter 373, Florida Statutes, the
Florida Water Resources Act of 1972 (Act), which greatly expanded
the District's responsibilities from flood contrel to the full
range of water management activities in addition to changing the
name of the District.

The Act is intended to govern the regulation of all wate-s of the
State, unless exempted by law, where waters of the state are defined
to include all water on or beneath the surface of the ground or in
the atmosphere.

Generally, the purposes for which the Act was adopted ar: to provide
for management of water and related land resources, to promote the
conservation, development and proper utilization of surface and grow d-
water, to provide water storage for beneficial purposes, to prevent
damage from floods, soil erosion and excessive drainage, to preserve
natural resources, fish and wildlife, and to promote recreational
development.

The District is governed by a nine-member board (plus one transitionil
member from the Big Cypress Basin) which 1s responsible for the
overall administration of District programs, the regulatory program
implementing the Act and the development of a water use plan. The
District is also divided into two basins (the Big Cypress Basin and
Okeechobee Basin), which are governed by basin boards. The primary
functions of the basin boards are to plan and approve construction of
primary water resource development projects and to plan secondary
water control facilities for guidance of local government and private
local owners. '

The Act provides for the establishment of permit programs for the
regulation of consumptive use of water, well construction, surface
water management systems, artificial recharge and utilization of

works or land of the District. Except for artificial recharge, primary
regulatory authority resides in the Department of Envirommental Regu-
lation with direction to delegate the authority to the water management
districts to the maximum extent practicable.

Pursuant to the Administrative Procedures Act, the District has
implemented all the permitting programs authorized by the Act except
for Part III, the regulation of wells, by adopting rules which are
published as Chapter 16K of the Florida Administrative Code.
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Permitting Procedures

The District is governed by the Administrative Procedures Act, and
Rule Chapter 16K-1. Together they provide an administrative frame-
work for the resolution of conflicts between applicants, objectors
and the District. Within this framework, if no objections are re-
ceived and the applicant agrees with the staff's recommendations,
the application can usually be disposed of informally before the
Governing Board. If however, the applicant disagrees with the
staff's recommendations, or someone whose substantial interest may
be affected objects, a formal hearing may be held either before the
Governing Board or before a hearing officer from the Department of
Administrative Hearings. In either case, adequate safeguards are
provided so that disputes can be resolved judiciously and expeditiously.

Upon receipt of an application for a permit, the District will request
any necessary additional information from the applicant within 30 days.
Upon receipt of a complete application the District will issue or deny
the perrait application within 90 days unless the matter has been
sc?$du1ed for a public hearing in which case the 90 day period is
tolled.

Permitting of Surface Water Management Systems
1. Statutory Provisions (Part IV, Chapter 373 F.S.)

Part IV of the Act deals with surface water management. Generally
permits may be required by the water management districts for
construction, alteration, maintenance and operation of most real
property improvements which are designed to control surface waters.

Permits issued pursuant to this part are permanent unless the
surface water management system is abandoned, or the permit is
otherwise revoked or modified., No permits are required under
this part for a closed system as defined in F.S. 373.403(6).
An applicant for a surface water management permit must show that
the proposed project is consistent with the goals and policies
expressed in F.S. 373.016, Declaration of Policy and F.5. 373.036,
State Water Use Plan, and that the construction or alteration of
the surface water management system will not be harmful to the
water resources of the District, and that the operation and main-
tenance of the system will not be inconsistent with the overall
gbjectives of the District or harmful to the water resources of the
istrict.

2. Rules of the South Florida Water Management District (Chapter
16K-4 F.A.C.)

Chaoter 16K-4 describes the permit requirements for construction
altaration, or operation of surface water management systems.
‘Genzarally, all construction alteration or operation of dams, im-
poundments, reservoirs, appurtenant works or works as defined in
the Act require a permit from the District. Closed systems and
som2 projects in coastal areas may be exempt, however. To satisfy



the pemit requirement an applicant must either receive an
individual permit or qualify for a general permit. Individual
permits are issuved by the Governing Board upon application and
compliance with Part IV of the Act and Chapter 16K-4 F.A.C.
Specific criteria for evaluating urban projects are found in
16K-4.035. Further, additional criterfa may be superimposed if
the project is to be located within an area in which the District
has adopted basin rules (see Chapter 16K-34 for additional criteria
applicable in the Western Canal 9 Basin).

General permits have been issued by rule for most small projects
(16K-4.021(1)), and certain types of highway construction {16K-4.(22)
District-wide, and for some larger projects which have received the
approval of Dade or Palm Beach Counties (16K-4.021(2)}. To qualiiy
for a general permit, an applicant need only file th2 notice speci-
fied in the rules with the District, in advance of construction,
alteration, or operation of the qualifying project. Upon receipi.
of the notice, the District will determine whether the project
qualifies for a general permit and respond to the applicant. Once
the District has indicated in writing that the project qualifies
for a general permit, no further application is required. Both "n-
dividual and general permits are subject to revocation, suspensicn
or modification in accordance with the provisions of Chapter 16K-4,
Part IV of the Act and Chapter 120 F.S.

Permit Requirements

In terms of surface water management (generally referred to as
drainage), the District currently issues individual permits for
all dratnage activities except the following:

(a) Certain tidal receiving water activities that are reviewed
and/or permitted by numerous other agencies (reference
Rule 16K-4.02, F.A.C.}.

(b) Certain closed systems (reference Rule 373.406, Florida
Statutes).

(c) Projects with less than two acres of impervious area, ten
acres of gross area, and requiring a discharge facility no
greater than the equivalent of a 24 inch circular pipe
gravity discharge ?reference Rule 16K-4.021, F.A.C.)}.

(d) Certain public highway projects (reference Rule 16K-4.022).

(e) Certain projects in Dade County which have less than forty
acres total land area with positive storm draipage, or have
less than 320 acres total ‘land area and less than 160 acres
of impervious area with no positive storm drainage discharge
outfall (reference Rule 16K-4.021, F.A.C.).

(f) Certain projects in Palm Beach County which have less than
forty acres total land area (reference Rule 16K-4.021).



Drainage activities identified in items (a) and (b) above are
exempt from District permitting altogether, either by State
statute or by District rule. However, the activities delin-
eated in items {c), {d), (e) and (f) are permitted by District
rule {General Permit Categories), provided such activities are
conducted according to conditions specified in the appropriate
rule. If these activities meet the applicable criteria, the
permittee need only file with the District a Notice of Intent
to Construct Works pursuant to General Permit at least 30 days
prior to commencement of construction. Generally, five review
criteria are considered in evaluating surface water management
permit applications. These include the following:

(1) Local subdivision proﬁgction criteria.

(2) Receiving water acceptance capability.

(3) One hundred year building floor protection.
(4) Potential water quality impacts.

(5) Environmental impacts.

Plans and calculations are required, sealed by a Florida Professional
Engineer. When storage of surface water is proposed, stage-storage
and stage-discharge calculations must be provided. In addition, when
water management facilities such as lakes, pumps, etc. will not be in
the public right-of-way and accepted by the local jurisdiction, evi-
dence of a legal entity, which will be responsible for operation of
the facilities, must be submitted. Some local agencies require the
majority of the above information in their normal platting process.
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Rule 16K-4.021

A.

Justification for Rule

Sections 373.413 and 373.416 and Rules 16K-4.03 and 16K-4.07 require

that the District permit all surface water management systems which -
are encompassed within the definition of "works" as stated in 373.403(5)

regardless of size or location. As a result, many small projects which,

because of their size, nature or location, plus regulation by local

govermment, will have minimal impact on the water resources of the Dic-

trict, still require a District permit. It was the District's desire

to eliminate the need for Rule 16K-4.03 or 16K-4.07 permits in situations

of minimal potential for impact which can be adequately handled by local

govermment. To eliminate the unnecessary and duplicative pemmitting "]
requirements, this rule automatically grants a permit for certain classes —
of small projects under specified conditions without the necessity of a

formal application.

Specifics of Rule

1. A1l works within the District which serve projects with less
than 10 acres total land area, with less than 2 acres of im-
pervious area, requiring a discharge facility no greater than
the equivalent of one 24-inch pipe gravity discharge, which
are located on uplands and within local entities which have
adopted subdivision regulations, are permitted by this rule
subject to conditions.

e
o 1

2. A1l works within Dade County which have been approved by the
Dade County Department of Environmental Resources Management,
are permitted by this rule if they serve projects which have
less than 40 acres total land area with a positive storm drain- n
- age outfall or if they serve projects which have less than 320 .
acres total land area and less than 160 acres of impervious
area with no positive storm drainage discharge outfall.

3. A1l works within Palm Beach County which serve projects with
less than 40 acres total land area and have been approved by
Palm Beach County, are permitted by this rule.

4, The applicant must notify the District 30 days in advance of
construction to be permitted under this rule. Form Number 19
dated August 1977, Notice of Intent to Construct Works Pursuant
to General Permit, (example form on next page) shouid be used
for this purpose. Upon receipt of the notice, the District
will determine whether the project qualifies for a general
permit and respond to the applicant. Once the District has
indicated in writing that the project qualifies for a general
permit, no further application to the District is regquired.

[ —




.
NOTICE OF INTENT TO CORSTRUCT
wk%  WORKS PURSUANT TO GENERAL PERMIT W»
(Rule 16K-4.021)
SUBMITTED TO: Governing Board of
South Florida Water Management District
Post Office Box "V"
West Palm Beach, Florida 33402
1. NKAME & ADDKESS OF PERMITTEE:
2, NAME OF THE PROPOSED PROJECT:
3, LOCATION OF THE PROJECT (include sketch):
4. BRIEF DESCRIPTION OF THE WORKS TO BE CONSTRUCTED OR ALTERED:
(Add extra sheet if nacessary}
S. BRIEF STATEMENT OF FACTS WHICH SHOW WHY THE PROPOSED WORKS QUALIFY FOR
A GENERAL PERMIT:
{Add axtra sheet if necessary)
6. DATE CONSTRUCTION OR ALTERATION 18 EXPECTED 10 CG‘I‘IEHCE:I
T HEREBY CERTIFY THAT ALL NECESSARY FEDERAL, STATE, LOCAL AND
SPECIAL DISTRICT AUTHORIZATIONS HAVE BEER RECEIVED.
1
| Pernittee's Name (type or print)
Signature Date
FORM W
AUG OT?
FIGURE 2
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IT1. Rule 16K-4.022

A.

Justification for Rule

Sections 373.413 and 373.416, Florida Statutes and Rules 16K-4.03

and 16K-4.07, Florida Administrative Code, presently require that the
District permit all surface water management systems which are encom-
passed within the definition of "works" as stated in 373.403(5), F.S.
It has been the experience of the District that surface water management
systems associated with certain types of public highway projects will
have 1ittle, if any, impact upon the water resources of the District.
In addition, most such projects are thoroughly reviewed by other state,
federal and local agencies. On the other hand, some highway projects
obviously have a potential for adversely impacting the water resources
of the District. For example, projects which involve District works,
major fresh water bodies, envirommentally sensitive areas and wetlands
are among those projects which the District has identified as having a
potential impact. It was the District's desire to eliminate the neec
for Rule 16K-4.03 and 16K-4.07 permits in those situations which have
minimal impact and are adequately handled by other agencies while sut-
jecting the rest to a full review. This rule automatically grants a
permit for Timited classes of projects under specified conditions with-
out the necessity of a formal application.

Specifics of Rule

1. A1l works within the District which serve public highway project:
constructed or funded by state, federal or local government, are
permitted by this rule subject to conditions and exceptions. The
exceptions specified in the rule apply to projects which are likely
to have an impact on the water resources of the District.

2. The applicant must notify the District 30 days in advance of con-
struction to be permitted under this rule. Form Number 19 dated
August 1977, Notice of Intent to Construct Works Pursuant to General
Permit, should be used for this purpose. Upon receipt of the notice,
the District will determine whether the project qualifies for a
general permit and respond to the applicant. Once the District has
indicated in writing that the project qualifies for a general permit,
no further application to the District is required. :

- .



ravAC - AZ0pted by ,G‘overnil‘-.g Board N
August 13, 1977

[

A
iﬁK-4.022 General Permit for Construction, Alteration or Oparation of

Works in Conjunction with Public Highway Projeets.

(1) District-wide General Permit. This subsection provides a

general permit for al) qualifying projects within District boundarfes.
Subsection (2) provides a broader general pérmit within specified
Jurisdictions. -

o ]

(a) A11 entities constructing, altering or operating works in
conjunction with public highway projects within rights-of-way dedicated
to the public for highway purposes (except Water Management District
rights-of;way) or funding such construction, alteration or operation,
which would otherwise require & permit pursuant to Rule 16K-4.03 or Rule
16K-4.07 for said construction, alteration or operation, except as
proviced in paragraph {b}, are hereby granted a general permit to construct,
glter or operate said works subject to the conditions specified In para-
graphs (c), {(d} and {e). The term "entity" as used in this rule shall be
construed to mean the State of Florida, the U.S. Government, counties,
and municipaT corporations but shall not be construed to include spacial

districts, however created. T

(b) Exceptions - The construction, alteration or operation of
the following types of works in conjunction with public highway projects
may require individual permits pursuant to Rule 16K-4.03, or RAula 16K-4.07.

1. Projfects which use District projects works;

2. Projects involving major freshwater bodies w.cre ma jor
freshwater bodies are defined as inland navigable waters .7 tre Unfted
States and the freshwater wetlands adjacent or contiguous thereto, the
primary tributaries of inland navigable waters and the freshwater wetlands
adjacent or contiguous thereto; lakes greater than five acres in size;

3. Profects in environmentally sensitive areas as described

-14-



in Part Il under Operational Conditions in the District's “Basis of
Review of Construction of Surface Water Management Systems Serving
Projects with Two or More Acres of Impervious Arsa within the South
Florida Water Management District - May, 1977," which has been adopted
by the Governing Board and is hereby published by reference.

4. Projects proposed to have borrow pits which require
dutering;

5. Projects proposed to have borrow pits which function as
- integral parts of drainage systems;

6. Projects which do not require permits from Florida
Department of Environmental Regulation.

7. Projects which drain lands outside the entities’
Jurisdictional limits,

8. Projects which lower or have the potential for lower{ng
the dry season groundwater table outsfde of the project's design
drainage area.

9. Projects which block, intercept or divert natyral
drainage patterns or flows.

_(c) \The general permit authorized in paragraph (1){a)
shall be subject to the following conditions:

1. The permittee shall include in the design of the works,
technfques for storm water runoff qunity control. Said techniques may
includg but are not 1imited to those specifﬁd tn the District's “Basis
of Review of Constructien of Surface Water Management Sys:o.s Serving
Projects with Two or More Acres of Impervious Area within - south
Florida Water Management District - May, 1977" which has been adopted by
the Governing Board. To determine the effects of the works on the water
resources of the District, submission of water quality data for the water
discharged from the permittee's ~roperty may be raquired. Parameters of

interest include, but are not necessarily limited to: nitrates as N,

-16-



nitrites as N, ammonia as K, total Phosphorus as P, total suspended solids,
5 day 20°C. BOD, turbidity, conductivity, dissolved oxygen, ph, and o1/
grease,

2. The permittee shall prosecute the work authorized by this
rule in a manner so as to minimize any degradation of water qualfty and
shall institute necessary measures during the construction period,
{ncluding full compaction of any i1l material placed around newly
Installed structures, to reduce erosion, turbidity, nutrient loading and
sedimentation in the receiving waters, and to minimize any adverse impact

of the works on fish, wildlife and natural environmental values.

3. The permittee shall obtain 411 necessary Federal, State,
local and special district authorizations prior to the start of any

construction or alteration of works authortzed in paragraph {1)(a).

4, The permittee shall permit the authorized representative(s)
of the District to make periodic fnspecttons at any time deemed hecessary
in order to assure that the activity being performed under authority of

this permit is fn accordance with the terms and conditions prescribed in
this rule,

5. This permit does not convey to the permittee any property
rights nor any rights or privileges ather than those specified 1n this
rule nor relieve the permittee from complying with any law, regulation

or requirement affecting the right of other bodies or agencies,

&. The work authorized by this rule sha}! be done tn accord
with plans and specifications approved by & Florida registered Professionat
Engineer on behalf of the entity, subject to the exemptions specified in
Chapter 471, Florida Statutes. If S0 approved, upon completion of

construction or alteration, a Professicnal Engineer shall certify to the

£3-
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FINAL. .. asioRted By GAyermige Board
Apnendeed, 9/8/27

16K-4.021 General Permit for Construction, Alteration or

Qperation of Works.

(1) District-wide General Permit. This subsection provides

thresholds for a general permit for all qualifying projects within District
boundaries. Subsection {2) provides higher thresholds for qualifying
projects within specified boundaries.

(a} A1l persoms comstructing, altering or operating works as
defined 1n subsection 373.403(8), Florida Statutes, which would otharwise
require a permit pursuant to Rule 16K-4.03 or Rule 16K-4.07 for said
construction, alteration or operation and whose works serve projects that:

1. have less than ten acres total land area,

2. have less than two acres of impervious area,

3. require a discharge facility no greater than the equivalent

of one 24-inch pipe gravity discharge,

4. are located wholly on lands which may be classified as uplands
as defined in Chapter 17-4, Florida Administrative Code,

5. are located within a local jurisdiction which has adopted sub-

‘division regulations, and |

6. are not located in areas governed by District basin rules which
specifically provide that General permit rules are not applicable;
are hereby granted a general permit to construct, alter, or operate safd works.
For projects which are to be developed in phases the term “total land area®
shall be construed to mean total contiguous land holdings.

{b) The general permit authorized in paragraph (1)(a) shall be
subject to ;he following conditions:

1. The permittee shall include in the design of the works, tachniques
for storm water runoff quality control. Safd techniques may include but are
not Yimited to those specified in the District's “"Basis of Review of Construc-
tion of Surface Water Management Systems Serving Projects with Two or More

Acres of Impervious Area within the South Florfda Water Management District -
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.May, 1977" which has been adopted by the Governing Board. To determine the
effects of the works on the water resources of the District, submission of
water quality data for the water discharged from the permittee's property may
be required. Parameters of interest include, but are not necessarily 1imited
to: nitrates as N, nitrites as N, ammonia as N, total kjeldahl nitrogen as N,
ortho-phosphorus as P, total phosphorus as P, total suspended soilds, § day
200 C. BOD, turbidity, condﬁctivity. dissolved oxygen, and pH.

2. The permittee shall prosecute the work authorized by this rule
in a manner so as to minimize any degradation of water quality and shall
institute necessary measures during the construction perfod, including full
compaction of any fill material placed around newly installed structures to
reduce erosfon, turbidity, nutrient loading and sedimentation in the receiving
waters, and to minimize any adverse impact of the works on fish, wildlife
and patural environmental values.

3. The permittee shall design the works to comply with a1l appli-
cable local subdivision regulations and other‘1oca1 requirements. In addition
the permittee shall obtain all necessary Federal, State.'1nc31 and special
district authorizations prior to the start of any construction or alter;tion
of works authorized in paragraph (1)(a). The permittee must obtain a Right-
of -Way Occupancy Permit from the District for any works which propose to
connect with, place structures in or across or otherwise make use of works or
lands of the District prior to the start of any construction or alteration of
works authoriz?d in paragraph (1)(a}.

Q 4, The permittee shall permit the authorized representative(s) of
the District to make perfodic inspections at any time deemed necessary in
order to assure that the activity being performed under authority of this
permit {s in accordance with the terms and conditions prescribed in this rule.

5. This permit does not convey to the permittee any property rights
nor any rights or privileges other than those specified in this rule, nor
relieve the parmittee from complying with any law, regulation or requirement
affecting the right of other bedies or agencies.

-2-
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. 6. The work authorized by this rule shall be done in accord

with plans and specifications approved by a Florida registered Professional
Engineer, subject to tﬁe exemptions specified in Chapter 471, Florida Statutes.
If so approved, upon completion of construction or alteration, the Profes-
sfona) Engineer shal) certify to the District that the work conforms with the
plans and specifications.

(e) 1. At least 30 days prior to the commencement of any construction
or alteration of works authorized in paragraph (1}(a}, the permittee shall
file with the District, In writing, a Notice of Intent to Construct Works ‘
pursuant to General Pem'1t.- The notice shall include the following fnforma-
tion:

a. the name of the permittee,

b. the name of the proposed project,

€. the location of the project,

d. a brief description of the works to be constructed or altered,

e. 3 brief statement of facts which shown why the proposed works
qualify for a general pemi.t. . . |

f. a statement that al) necessary Federal, State, local and specia)
district authorizations have been received and that the project 1s accaptable
to the élected officials of the pertinent local jurisdiction as being in the
public interest with respect to environmental and economic impacts, and

g. the date on which construction or alteration is expected to
commence.,

. 2. The notice required in subparagraph {1){c)1. is intended to
provide the Distri-ct with information concerning the types of projects which
are being constructed or altered pursuant to this generat permit. Faflure to
properly file the notice required in subparagraph (1)(c)l. may result in the
‘District requiring that said.works be individually perm$tted pursuant to
Rule 16K-4.03.

(d} Notwithstanding the provisions of this section and pursuant

3=



o the provisions of Chapter 120, Florida Statutes, upon a finding that any
works permitted under this rule are shown to be harmful to the water
resources of the District or may interfere with the legal rights of others
or may be inconsistent with the overall objectives of the District, or may
otherwise be contrary to the public interest, the District may require that

. sald works be individually permitted pursuant to Rule 16K-4.03 or Rule
16%-4.07,

{e) A1) activities identified and authorized in paragraph (1){a)
sha1] be consistent with the terms and conditions of this permit. Activities
which are inconsistent with the terms and conditions of this permit shall
constitute a violation of this permit which may result in the revocation,
modification or suspension of this permit in whole or part, in accordance

with the provisions of Section 373.429, Florida Statutes,. and Chapter 120,
Florida Statutes.

(2) Thresholds for Specified Countfes. Within the below 1{sted
boundaries the following thresholds and conditions shall apply.

(a) Dade County

1. AlY persons constructing, altering or operatiﬁg wqrks as

defined in subsectfon 373.403(5), Florida Statutes, in Dade County, which
would otherwise require a permit pursuant to Rule 16K-4.03, or Rule 16X-4.07,
for said construction, alteration or operation and whose works serve projects
that:

8. are not located in environmentally sensitive areas as
defined in Rule 16K-4.035 and,

b. are not located in areas governed by District bastn rules
which specifically provide that General Permit rules are not appl{eable and,

c. (1) have less than forty acres total land area for projects
with positive storm drainage discharge outfall, or

(11) have Tess than 320 acres totai land area and less than
160 acres of ‘impervious area for projects with no positive storm drainage

-4
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.discharge outfall and, .

d. have been approved by the Dade County Department of
Environmental Rescurces Management or 1ts successor agency subsequent to
the effective date of this rule;

are hereby granted a general permtt to construct, alter or operate said works.

For projects which are to be developed in phases, the term “tota) land
area” shall be construed to mean total contiguous land holdings.

2. The general permit authorizad in subparagraph (2).a)).
sha'l'l be subject to the condftions spacif'led in paragraph {1)(b} anJ the
notice. 1ndividua) permitting, revocation, modification and suspension
provisions specified in paragraphs (1){c)-(e).

(b) Palm Beach County

1. A1l persons constructing, altering or operating works a8
defined in subsection 373.403{5), Florida statutes, in Palm Beach County,
which would otherwise require a permtt pursuant to Rule 16X-4.03, or Ryle
16K-4.07, for said construction alteration or aperatfon whose works serve
projects that:

4. are not Jocated in envirommentally sensitive areas as
defined 1n Rule 16K-4.035 end, o

b. are not located in areas governed by District basin rules
which specifically provide that General Permit rulas are not appliicable and,

¢. have less than forty acres total Jand area and,

d. have been approved by Palm Beach County subsaquant to the
effective date of this rule; _

-are hereby granted a general permit to construct, alter or operate said works.
For projects which are to be 'developed in phases, the term “total tand area®
shall be construed to mean total contfguous land holdings.

2. The general permit authordized in subparagraph {2)(h)1. shall
be subject to the conditions specified in paragraph {1)(b) and the notice,

fndividual permitting, revocation, modification and suspension provisions

I

-5
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_Specified in paragraphs (1)(c)-(e}.

Specific authorfty 373.113 F.S. Law fmplemented 373.413{1), 373.416, 373.429 FS
History: New 6-15-77, Amended

-12-



District that the werk conforms with the plans and specificatfons.

{8} 1. At least 30 days prior to the commencement of any
construction or alteration of works authorized fin paragraph (1)(a),
the permittee shall file with the Distrdct, in wreiting, a Notice of

Intent to Construct Works Pursuant to Genera) Permit. The notice shall
include the fo)lowing information:

4. the name of the permittee,

b. the name of the proposed project,

c. the location of the project,

d. 2 brief description of the works to be constructed
or altered,

€. & brief statement of facts which show why the proposed
works qualify for a general permit,

f. a copy of the drainage plan,

9. A& statement that all necessary Federal, State, 1ocai
and special district authorizations have been received.

h. the date on which construction or alteration fs
expected to commence.

2. The notice required {n subparagraph (1)(d)1, 1s
intended to provide the District with information concerning the types
of projects which are being constructed or altered pursvant to this
general permit. Failure to properly f11; the notice required In subpars-
graph (1)(d)1. may result in the District requiring that safd works be
individually permitted pursuant to Rule 16X-4.03. .

(e) Notwithstanding the provisions of this section and pur-
suant to the provisions of Chapter 120, Flor{da Statutes, upon a finding
that any works permitted under this rule are shown to be harmful to

-4-
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the Qater resources of the District or may interfere with legal
rights of others or may be inconsistent with the overall cbjectives
of the District, or may otherwise be contrary to the public interest,
the District may require that said works be individually permitted
pursuant to Rule 16K-4.03 or Rule 16K-4.07.

(f) A1l activities identified and authorized in paragraph
{1){a) shall be consistent with the terms and conditions of this
permit. Activities which are inconsistent with the terms and
conditions of this permit shall constitute a violation of this permit
which may result in the revocation, modification or suspension of this
permit in whole or part, in accordance with the provisions of Section
©373.429, Florida Statutes, and Chapter 120, Florida Statutes.

(2) Genaral Permits for Specified Counties,

The general permit authorized in subsection (1) shall be
applicabla within a1) counties within Disteict boundaries.

Specific authority 373.113 F.5. Law Implemented 373.413{1), 373,416,
373.429 F.S.

History: HNew

-6-

-]8~



IV. Rule 16K-34

A.

Justification for Rule

The Western Canal 9 Basin has in the past been subject to periods of '
extensive flooding during moderate storm events and to severe over- -]
drainage during dry seasons. The area has not been heavily developed

to date, but development pressure is increasing and it is Tikely that

any new development will create flooding problems in the eastern basin,

as well as aggravating the overdrainage and flooding already existent
in the western basin.

In addition to the criteria for surface water management systems already

in effect throughout the District, additional restrictions are necessary -
in the Western Canal 9 Basin because of the unique water management re- _j
gime in that area as described above. This rule will preserve the '
existing flood protection in the Eastern Canal 9 Basin, prevent over-

drainage of the Western Basin,while giving a degree of flood protection

to the western developments. :

Specifics of Rule

1. The District's General Permit Rules (16K-4.021 and 16K-4.022) are .
not applicable in the Western Canal 9 Basin. “ g

2. This rule establishes for design purposes the 10-year, 25-year and
100-year flood frequency elevations as 6.5 feet, 6.8 feet, and
7.3 feet mean sea level, respectively, in the basin.

3. For diked and pumped systems, the allowable discharge is Timited by
this rule to three-fourths of an inch per twenty-four hours and no
pumping is permitted when Canal 9 stages exceed elevation 6.8 feet
mean sea level. :

4. A1l direct connections to Canal 9 must be installed at a
discharge elevation no Tower than six inches below average
existing ground for the project. However, discharge facili-
ties designed to temporarily lower the groundwater table below
these elevations immediately prior to the arrival of a major
storm event are allowed by this rule.

5. This rule restricts the volume encroached by development between :
average existing ground surface and elevation 7.0 feet mean sea .
level to 2.0 feet times the total area of the property. The rule
restricts diked areas such that the area diked must be less than
this encroached volume divided by the difference between average
existing ground elevation within the dike and elevation 5.75 feet
mean sea level.

[y
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FiAL -adoplca by Coverning Board

L 9-8-77 _

‘Chapter 16K-34 Surface Water Management Criteria - Western Canal 9 Basin

|
|

{
16X~-34.01 Policy and Purpose. The purpose of the rules in this

chapter 1s to establish add{tional surface water management criteria for the
Western Canal 9 Basin which will 1nsure that devel$pment within the Western
Canal 9 Basin incorporates the appropriate water quantity and water quality
contrpl measures necessary to protect the {ntegrity of the public investments
in the Canal 9 Basin and which minimizes adverse impacts to the water
resources of the District. Criteria delineated in this/chapter are in
addition to criteria specified in Chapter 16K-4 of!the District’'s Ruies. The
criteria, exemptions and additional requirements specified in this rule are
not intended to supercede or rescind the terms and;conditions of any valid
Surface Water Management Permit issued by the Dist;1ct prior to the effective
date of this chapter. General Permit Rules shall ﬁot be effective within the
Western Canal 9 Basin.
Specific Authority 373.113 F.S. Law Implemented 373.413 F.S.
History: New10-2-77.

16K-34.02 Western Canal 9 Basin. The ﬁestern Canal 9 Basin ts

generé11y depicted 1n Figure 34-1, and specifically shall include the area
within the following boundaries:
In Dade and Broward County, Florida, as follows:

Begin at the Southeast {SE) corner of Section 12, Township
52 South, Range 40 East; Thence, bear Westerly along the
Section Lines to the intersection thereof with State Road
#25; Thence, Northwesterly and Northerly along State Road
#25 to the intersection thereof with State Road #820; Thence,
Easterly along State Road #820 to the intersection thereof
with the East 1ine of Section 14, Townghip 51 South, Range 40
tast; Thence, Southerly along the Sectton Lines to the
Northwest (NW) corner of Section 1, Township 52 South, Range
40 East; Thence, Easterly along the Section Line to the
Northeast (NE) corner of said Section T; Thence, Southeriy
along the Section Lines to the Southeast (SE) corner of sald
Section 12 to the POINT OF BEGINNING.

Specf*ic‘Author1ty 373.113 F.5. Law Implemented 373.413 F.S,
Histody: New 10-2-77

i
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e 16K-34.03 Implementation. The effective date for the rules in | : !

this chapter is October 2, 1977, - , : i
Specific.Authority 373.113 F.S. Law Implemented 373.413 F.S.
History: New 10-2-77.

_ 16K-34,04 Géﬂgral Requirements. A1l projects located within the
Western Canal 9 Basin uhiéh require permits pursuant to Rule 16K-4.03 or
Rule 16K-4.07 shall be constructed, altered, and operated in accord with the
criteria specified in Rulé 16K-4,035 and Rule 16K-34.06 unless specif!aally
exempted 1n Rule 16K-34, 05 The most restrictive criteria will be appldcab?e '
unless the applicant can demonstrate to the District's satisfaction thnough ' l
accepted methodology that'the purpose and intent of this chapter will be

fulfilled using alternate Friteria.
Specific Authority 373.115 F.S. Law Implemented 373.413 F.S.
History: New 10-2-77.

" 16K-34.05 Exgdgt1ons. Projects which have received final approval
of construction plans {or Equivalent approval} from lacal government prior to
the effective date of this chapter are hereby exempted from the 111 encroach-
ment criterta specified in Subsection 16K-34.06(4). A1l other criterta
specified 1n Rules 16X-4.035 and 16K-34.06 must be strictly adhered to.
Specific Authority 373.113 F.S5. Law Implemented 373.413 F.5.

History: Kew 10-2-77. - : : i
16K-34.06 Critaria Applicable to Western Canal 9 Basin. A
(1) For design purposes the 100-year, 25-year and 10-year flood

frequency elevations are established as 7.3 feet, 6.8 feet, and 6.5 feet

mean sea level, respectivqu.
(2) For systems designed to be pumped from fully diked areas,

discharge shall be Iimited to three-fourths of an inch per twenty-four hours;

or the criteria in Rule 16K-4.035 whichever 1s more restrictive. In addition,

no pumping shall be permitted when Canal 9 stages at pump tallwater exceed

the 25-year pezk elevation of 6.8 feet mean sea level.

{(3) A1 direct connections to Canal 9 shai1 be desfgned ti

-21-
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prevent lowering of the groundwater table below elevation 2.5 feet mean sea
jevel. A1l indirect connections to Canal 9 shall be designed to prevent
lowering of the groundwater table by installing the discharge facilities at a
discharge elevation no lower than six inches below average ex{sting ground
elevation for the project. Nothing in this subsection shall be construed to
preclude the construction and operation of discharge facilitfes designed to
tempararily lower the aroundwater table below these elevations immediately
prior to the arrival of a major storm event.

(4} F111 Encroachment Criterfa,

(a} The volume encroached by development between average existing
ground surface and elevation 7.0 feet mean sea level shall not exceed 2.0 feet
times the total area of the property.

(b) For diked areas with on-site retention of runoff, the area
diked shall not exceed the encroachment volume specified in paragraph 16K-34.06
{4)(a) divided by the difference between average existing ground elevation
within the dike and elevation 5.75 feet mean sea level. This will require all
such projects on land of average elevation less than 3.75 feet mean sea level
to preserve some area outside of the dikes with no f111. Said preserved area
shall be located so as to preserve natural basin flow patterns for lands
outsid: said dikes.

{c) Typical development schemes using these criterfa are depicted
in Figire 34-2,

Specific Authority 373.113 F.§. iaw Implemented 373.413 F.5.
History/: New 10-2-77

-22~



I L T e T
T Ak e — T e ) Vo tdy b = .
. o ,._.;:,.:. ,_._? R i __ Apwwes E w | 2 - ——ry 2
m. PRSP ...,_._...& \ % K H mn : xd.w\_(rx Io N ||_. |||||_|1
HI kit o..n E * IH
Awviowl Lt . o I fpirs o1 % m .ﬂﬂ ou:mzzum ,
& H -4 ..m.—:w.ﬂﬂ. i Ard L
o o 2 va201v40 N eMe N | -
oa s (g £ _0 [ £ ﬂ ) _ 4 \
3 ¥NIOTVdO ,?w.. - vz : i ..|J...r o fle /:\0 . 73 _ \.mw
Rl Wk / AN " oA /Ammu . '
A 5 = ! < . 3
. T ..n."".h.- 1 b1 | (g3 ", ,_
v:.uu . " _ __" r/d H NG : !
i : , ' !
- ...u..:u " w b w " / 5t [ o wglim ".. n_m ...!.v/\\\..&@ 5 HEV
auau ‘ : g ] f . 105 dm(
958 [.LI ...o n | .rn.o//‘...\.ﬁ\. nosdn
: rerl \. 7.
' : ) . - ¢ ¥ M.I\\.. o1
H - " ———
=% AU A || et
zll? * i i nes v Can T : L/ 4
2 j Uil : i ., | o ¢
E o e ! H G ) "Luoany \ yA
; ¥ . 3 s £ 4 N M F ' ' diWM“BLD \\_ ”...u
m : g 1 24
g - i 4t m— e .. P R —— - —
!_1 el ubolt e e e
e i ) B p S .§§§§\¢ il L o GO DY ik ORIy bl DY DU Lud i O i A > m
{2 ﬂJ n s '] m M\V ‘_ .
. 3 Ty — - 10
cEme A 4 A
X ’ 1
T ——— e 4 I 4
o . : y .
3 T oumi § bt : - ; "m i
ey 7 NISVE 6-D NY3LSIM AL
R nR LKL ey , _: _
e ) . A. 5 e ! - S
A = N R et oy o, 118 by milvy ¥ 1 W i A s
STREZ tag ) ’xm‘l < — u\\ _
‘ . ﬂ - m._ngd.n_n_(I wxozmsw Sl Tl A - R PG L& {d‘\&\h L \\\\.H.u.!.-\ et y - sess - - “x lllﬁ..u.h\t%\ " %@Q&x \ \\“M“ @_
7 . (N o - —— ey P L I £ T R DT ; 1 I )
1 n —" ST e = _tat O y i A * \
._ ke mmf oo | __ _
M Y " Ay B HAWON M
: @ eSS 8] '00OMATION ' / \\\ _ B
: ?&f:é- o7 / n - \\ Ay -
= = 028 ARy AT T W] —r ) ;n. YT w e
b B W, ’ T lc.t:!.vli: P2 _ " _ M
0 I HOr Bog ' [Ie's! ey 1 M
e GOOMATIOHN S3NId  INONEW3d _ _
o N2 =
R
T _ | 308
- B Ny A ¢ et T l_l
AR if ewpewt b > — _
,w“ - i UL S . . 1 - N
.ml & - Jamdas 01D NoHvANIS mll.lﬂ_ _
3 B . [v) NYIONI R k)
Y g b, TIONINIS - LLTEL ]
- Q| .
- ng § 1 fEn | Pre e B gMs WO Butoy
viv e RO Urnieto [ . _
1 F #ivadaanes 1 o [ e} ll_| ,
_ 8007 i B ._ 7 AR ,
i nﬁl ;?‘ _ =_ 15 umdue .o .‘.u.nl.lﬂ ¥ ]
_m A ,JF_ it ] o «--..:em _

—

l

j £ A s,
1 “ avntipun i 2 T 12 ﬂ_\ ow 1AL, _
1 CODMA 110m N ey T ORI DY H 7, 4 = v
_ | TvauanYY L . i =
T ff 12 P i i S ‘
.-.\....u_e--. N | LA YA B " .
ey A .5 w eworeril - Y| "
, -34___.- "y :ou m pa .au..,e:m.... : 54 »
iy - e B _., i -
= o 5 % RN
/.. AIEFh 78 T £ !
- » T B A o !.xw‘ T ) " : _ow _
s R N % . ¥
= =842 A : - T- I3 - 1k
e O -l

Y g, Ao wlitd ‘m__umqu

P

&l

_..hlm.L w e
M _ :
J”nn..|.i_| T
m,T.I¢J.IJﬂ
A 7

i

AL




i o e VA

SIW3IHOS LNIWJLOTIA3A TTVIIdAL

WILSAS NOILN3L3Y CG3dNnd

[e] TRel]
KOILNSL30

e e i e eer s o..:oao ONI13SI1Y 3

P

,\.AM.M\.\«.\\\

SIS TP PN,

€18% A373

QvOowu
aNy 310

Qvd 3SNOKW

e ©® ~ VW WV w

vigvy 03xtQ

(54€° 713 836 S oz:oxuu
DAV 3! ATNO AHYSS3D3N}
v3av C3HZVOYINI~-NON

W3I1GAS 3OVNIVIA ALIAVHD

W31EA5 3CUNIVHC
BO/ONY A0HEO0E

-24~

e e e it L oNnoEd ONIASIXE .
, 3 : 7 = v
\\\ \\\\\ \\\\\ g \\\\\\\ \\ \\ .
INIWNHZ2VOEDNS 1 .Iuﬁomuzu .\\\‘ \\\
R\L\R\ \;N L :
_— e - — —— — e [ T e — ]y oA
V : - 0L AZ (NOILYINZ3c IT307 \ ”
. {3ovis ¥Y3A 00! B0 A A6 135 A3T270VO0H e
NOILTINO3E TV20T A8 135 A313) Ovd 3SNOH l—/\—\ 1e
'

- Z-hs Bl -




Rule 16K-4.035

Section 373.413 F.S. and Rule 16K-4.03 F.A.C. require that the District
pemmit the construction of all surface water management systems which are
encompassed within the definition of "works" as stated in 373.403(5). The -
District may impose necessary reasonable conditions to the permits to assure
that such construction will not be hamful to the water resources of the
District. To implement this provision, the District has developed criteria
and procedures for review of the design and construction of works serving
projects which have two or more acres of impervious area. The general and
specific criteria and procedures are designed to ensure that such projects
are developed in accordance with the District's statutory obligations, and
are contained in the District's "Basis of Review of Construction of Surface
Water Management Systems Serving Projects With Two or More Acres of Imper-
vious Area Within the South Florida Water Management District,"” which has
been adopted by the Governing Board. This rule publishes the above titled
document by reference and provides that pertinent projects will be reviewed
in accordance therewith.

-25-
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FINAL - adopted by Governing Bo:

Alecoendlone 15, /927

16K-4.035 Basis of Review of Applications for Construction of Works.

(1) General and specific criteria and procedures governing

construction of works, as defined in Section 373.403(5), Florida Statutes,

which will serve projects with two or more acres of impervious area are
specified in the District's "Basis of Review of Construction of Surface
Water Management Systems Serving Projects with Two or More Acres of
Impervious Area within the South Florida Water Management District -
December, 1977." This document has been adopted by the Governing Board
of the District and is available from the District's main office upon
request‘.

12)‘ A1l applications for permit for construction of works, as
defined in Section 373.403(5), Florida Statutes, serving projects with
two or more acres of impervious area received pursuant to Rule 16K-4.03,
Florida Administrative Code, shall be reviewed fn accordahce with the
provisions of the District's "Basis of Review of Construction of Surface
Water Management Systems Serving Projects with Two or More Acres of
_Impervious Area within the South Florida Water Management District -
December, 1977" which is hereby pubiished by reference.

Specific Authority 373.113 F.S. Law Implemented 373.413 F.S.
History - New 6-15-77, Amended

-26-
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South Forida
Water Management District

BASIS OF REVIEW OF CONSTRUCTION
OF SURFACE WATER MANAGEMENT SYSTEMS SERVING PROJECTS

WITH TWO OR MORE ACRES OF IMPERVIOUS AREA WITHIN THE
SOUTH FLORIDA WATER MANAGEMENT DISTRICT

DECEMBER, 1977

ADOPTED BY THE GOVERNING BOARD OF THE

SOUTH FLORIDA WATER MANAGEMENT DISTRICT ON DECEMBER 18, 1977
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OBJECTIVES

Under Part IV of Chapter 373,Florida Statutes, and Rule Chapter 16K-4, the District

is responsible for the permitting of construction of surface water management

systems within 1ts jurisdictional boundarifes. The intent of this document is to

set forth in clear and understandable terms, the criteria and requirements that

will be applied in reviewing applications for certain specific types of surface -
water management systems. An effort has been made to eliminate needless dupli- _]
cation and to take into account applicable local criteria to avoid unnecessary

conflicts of jurisdiction.

The following information is presented as the basis of review for the construc-
tion of surface water management systems which serve projects with two or more
acres of impervious area and for which either no more restrictive local criteria
apply or for which no acceptable additional or conflicting information is avail-
able. For the purposes of this document, the term "{mpervious" means not allowing )
or allowing only with great difficulty, the vertical movement of water. If b
applicable local criteria are more restrictive than the District's criteria
fndicated herein, the local criteria shall be applied in the District's review.
Should the Applicant desire that his design be reviewed on a basis differing
from that described herein, such desire shall be discussed with the technica’
staff prior to submission of the Application. The staff shall respond to such
requests 1n writing within a reasonable time and may make recommendations to
the Governing Board that 1t accept or reject the proposed alternate basis of
review for a particular project when the application is presented to the
Governing Board.

The basic objectives of the District are to insure that the Applicant's system
will not be harmful to the water resources of the District and is consistent
with the public interest. This means that the system should function consis-
tently with the environment and fulfill its fntended purpose. Means of satis-
fying these ends include maintenance of satisfactory water quality, flood and
‘drainage protection,and water conservation.

Because prevention of, rather than solutions to, problems is more feasibly and ¥
realistically handled, the District considers new projects primarily from the
point of view of problem prevention. Contingencies in the state-of-the-art
require that a mechanism exist for problem solution when prevention is not
always possible. Thus, the District assumes that there will always be a
Permittee who will be legally responsible for the system. Where the responsi-
bility 1is not totally clear, a condition of the Permit may be the requirement
for the establishment of a legally responsible entity. The District objective
{s therefore projected into the future in this manner.

-1~
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Problem prevention 1s particularly important since in recent years it has become
increasingly obvious that storm water runoff from streets, shopping centers,

and residential areas is a major contributor to pollution probiems of surface
waters in both urbanized and rural areas. Sediment, animal fecal material,
fertilizers, organic material, trace metals, petroleum products, and miscellane-
ous detrital material all contribute loadings of various parameters to such
runoff. In addition, rainwater itself has been shown to be somewhat less

pure in some instances than was once assumed, particularly in regard to nitrogen
concentrations and pH variation. Therefore, provisions for water quality
improvement have become an important consideration for surface water management
systems coming under the permitting jurisdiction of the District.

Aside from purely technical aspects, legal and institutional factors must also
be considered. Because of legal time constraints for processing permits, it is
advisable for the Applicant to contact other interested agencies, organizations,
and affected citizens prior to submitting a formal application to the District.
Summaries of meetings and copies of responses from appropriate parties should be
included with the application.

It may be in the applicant's best interest to seek concurrent approvals from all
agencies with jurisdiction. Thus, this provision is not intended to preclude
the submission of an application to this District prior to receiving cther
necessary approvals, but, the application should contain at least a status
report on other approvals being sought, with an indication that the surface water
m?nagement portion of the project will be approved by other pertinent juris-
dictions.

PLANNING AND DESIGN

I. Design Frequency

A. Definition - Flood frequency will be assumed to result from rainfall of
the same frequency. Areas subject to flooding from rising water as well
as storm rainfall will be considered from two points of view.

1. Design freguency rainfall with wet season high stage or spring tide
stage, 1f applicable.

2. Mean year rainfall (2.33 year frequency) with design frequency flood
stage 1n receiving waters, either tidal or non-tidal.

B. Local jurisdiction criteria - internal drainage systems will be reviewed
on the basis of their ability to offer protection in accordance with

-2-
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I1.

A.

criteria of the local jurisdiction, as normally published in subdivision
regulations.

District criteria - Drainage systems will be reviewed for the ability of
the system to function in conjunction with receiving waters of the
District, at the respective design frequency of the District facilitles.

Flood insurance criteria - Buflding floor elevations will be reviewed =
on the basis of 100 year frequency, 5 day duration rainfall protection 5
as computed by the Applicant or derived from accepted flood studies.

Due to possible inaccuracies in base data and design assumptions, floor

elevations should be set at least at the next highest one-half foot above

calculated 100 year storm stages.

Receiving waters without discharge criteria will be reviewed on the basis
of peak discharge and total runoff volume after development not excead-
ing peak discharge and total runoff volume before development, consistent ,
with majntenance of minimum flows if applicable, at the following g
frequency: .

1. Areas less than one square mile - 10 year frequency.
2. Areas equal to or larger than one square mile - 25 year freqUeﬂcy.

Base flows and low flows from the developed site should be maintained
equivalent to the historic conditions with a five year frequency
drought condition being the most extreme event which must normally be
considered. Base flows and Tow flows will usually cease for some more
severe drought condition.

Rainfall

Frequency - Depth and Intensity

1. U.S. Weather Bureau Technical Paper No. 49, "Two-to-Ten-Day Precipi-

tation for Return Periods of 2 to 100 Years in the Contiguous )
~ Unfted States" (1964); U.S. Weather Bureau Technical Paper No. 40,

"Rainfall Frequency Atlas of the United States for Duration from 30
Minutes to 24 Hours and Return Periods from 1 to 100 Years"{1961);
or U.S. Department of Agriculture, Soil Conservation Service,
"Rainfall Frequency Atlas of Alabama, Florida, Georgia and South
Carolina for Duratjons From 30 Minutes to 24 Hours and Return
Periods from 1 to 100 Years" (1973). .

_3- ;
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2. U.S. Weather Bureau Technical Paper No. 25, "Rainfall Intensity -
Duration - Frequency Curves" (1955).

3. Florida State Road Department, "Drainage Manual" (Second Edition,
1967).

4. Actual gage data analyzed by accepted statistical methods.

Duration - For small areas {usually 100 acres or less) where only peak
discharge calculations are done the 24-hour duration storm of the design
frequency may be sufficient. For larger areas and for areas of such
size where stage and volume of runoff is considered a 5 day duration
design storm may be necessary.

If the applicant is in doubt as to the duration storm he should use

in his calculations for a particular project, he should contact the
technical staff of the District prior to submitting an application. The
staff will respond to the inquiry in writing within a reasonable time
thereafter.

. Distribution - The actual distribution of rainfall within a period
should be consistent with the design duration.

1. 24-hour duration design storm - A general distribution such as the
SCS Type II (see U.S. Department of Agriculture, Soil Conservation
Service Technical Paper No. 149, "A Method for Estimating Volume
and Rate of Runoff in Small Watersheds"-1973), or a locally derived
distribution is to be used. A uniform rainfall rate for 24-hours
is not reasonable for the type of analysis seeking peak discharge.

2. 5-day duration design storm - The arrangement of daily rainfall
should be for a most critical response. The maximum one day event
should be preceded by at least the second heaviest rainfall day.

3. If data for rainfall other than the one day depth is not
available then a distribution may be used as follows:
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Time Percentage of
(hours) One Day Rainfall
0 emememmeoee- 14.6

|

o oo 2137)

e 5.0

59.6 cecmmevcana. 15.0

59.75 ----omueeen- 18.7 > 100% One Day Rainfall

60  -e-mmommeo-- 7.3

60.5 ~memeceemea- 3.8

61  ---eeoem-e- 5.1

62  --m-m-e-me-- g2

72 mmemmmemeee- 1.3

96  ~ememmmmmoe- 9.6

1721 [ R———

IT1I. Water Quantity Computations

A.

Checklist for Drainage Projects - The attached checklist, (Appendix :.)

if complied with, will normally furnish the information required for
review. Additionally, i1t is requested that all engineering plans and
calculations bear the seal of a State of Florida registered professional
engineer subject to the exemptions specified in Chapter 471, Florida
Statutes. Submission of the items indicated by an asterisk in Appendix 1
will normally furnish the information necessary for review of an
application for conceptual approval.

Phased Projects - Projects that are to be developed in phases will
require the submission of a Master Plan of the Applicant's contiguous
land holdings. The primary interest of the District is to insure
continuity between phases, satisfactory completeness of individual
phases should the project be incomplete as ptanned and preservation
of adjacent property owner's rights. This includes adjacent property
owners created by the sale of incompleted phases.

Normally, an application for conceptual approval of the total Master
Plan must be submitted first. An application for construction approval
of the first phase may also be included as a part of the inittal
application. As the permittee desires to construct additional phases,
these approvals would be included as modifications to the original
permit.

-33-
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Applications for individual project phases where no conceptual approval
has been sought may be considered only when the phases are totally
independent of, or make sufficient provisions for, adjacent lands.

Antecedent Conditions - For groundwater and surface water stages
antecedent to the design event the wet season table and stage should

be used. For artificially maintained on-site stages the applicant should
demonstrate the feasibility of creating a stage lower than the normal

wet season water table. It will normally be necessary for the Applicant _
to demonstrate that soils or discharge structures possess the ability to
draw storage stages down preceding the design event, such that initial
storage is available in the system.

Infi]tratioh and Percolation

1. Ground surface - groundsurface infiltration will be reviewed on the
basis of commonly accepted values such as those of Soil Conservation .
Service (see, U.S. Department of Agriculture, Soil Conservation .
Service Technical Paper No. 149, "A Method for Estimating Volume and
Rate of Runoff in Small Watersheds"(1973), and U.S. Department of
Agriculture, Soil Conservation Service Technical Release No. 55,
"Urban Hydrology for Small Watersheds"-1975); or rational method
(see, Florida State Road Department, "Drainage Manual® (2nd Edition,
1967); or standard civil engineering textbooks), unless test data
"is submitted to justify other values.

2. Subsurface - subsurface percolation will be reviewed only on the
basis of representative or actual test data submitted by the
individual applicant. The Dade County Public Works Department is
suggested as a reference source to Applicants for test procedures
and design and maintenance performance of subsurface percolation
systems.

Evapotranspiration - Considered only for 5 day {or longer) events.
Amounts will be estimated as follows:

1. Groundwater depth 0 to 1' - 0.3" ET/day
2. Groundwater depth 1' to 2.5' - 0.2" ET/day
3. Groundwater depth 2.5' to 4' - 0.1" ET/day
4, Groundwater depth below 4’ - 0" ET/day
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F.

Storage

1.

On-site storage - If on-site storage is to be considered in the
review, the Applicant should submit stage-storage curves. If on-site
storage plus discharge is to be considered, the stage discharge
computations should also be submitted. Actual rather than allowable
discharges should be used in routing. Often for the more extreme
events, such as 100 year frequency, discharge can be ignored because
the high tail water stage in the receiving water effectively prevents
any but a negligible discharge. In such cases a mass accounting of
on-site water will suffice, if adjacent areas can safely be ignored.

Ground - The Soil Conservation Service has made the following
estimate of soil storage capability for the normal sandy soils
found within the District in their average natural state:

Depth to Water Table Cumulative Water Storage
"I 0.6"
2! 2.5"
3! 6'6"
4 10.9"

For the same sandy soils which have been compacted intentionally or
incidental to earthwork operations the cumulative storage should be
reduced 25 percent. For other soil types a storage capacity of
1-inch of water in 6 inches of soil depth above the wet season water
table should be used unless soils data indicates otherwise.

Groundwater storage beneath impervious surfaces generally appears
impractical to any great degree because of the trapped air which
water cannot displace.

Side slopes - For purposes of public safety and maintenance, all
water bodies utilized as integral parts of the drainage system shall
have side slopes no steeper than 7:1 (horizontal:vertical) out to a
depth of two feet below the normal dry season groundwater elevation.
This criterion may be modified if the applicant or pertinent local
Jurisdictions can demonstrate that such modification can achieve
the desired objectives.

Set-back requirements - All water bodies utilized as integral parts
of the drainage system will be subject to the following setback
requirements from District facilities (except for the actual con-
nections to District canals). Requests for variances from these
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requirements shall be submitted to the District when the application
is filed. A1l such reguests will be reviewed by the staffs of all
relevant departments within the District.

a. For excavations adjacent to District canals, the top of the
excavation shall be a minimum distance of 10d feet from the
District canal right-of-way line, or (10d + 50) feet from the
District canal top of cut, whichever produces the greater set-
back (d equals depth of excavation).

b. For all excavations adjacent to the conservation area levees the
set-back from the adjacent right-of-way line of the District
levee/borrow canal to the top of the excavation shall be computed
as in "a" above, but shall not be less than 500 feet. _

Example 1: Canal right-of-way line is 35 feet from top of canal

cut; proposed excavation is to elevation - 25.0 feet msl, with

average natural ground elevation along adjacent perimeter of rock
pit at +5.0 feet ms1 (d=30 feet). '

a. 35 feet + {10x30) = 335 feet from top of cut, or
300 feet from right-of-way line.

b. 50 feet + (10x30) = 350 feet from top of canal cut, or
315 feet from right-of-way line.

Required set-back is 350 feet as measured from top of canal cut, ¢
315 feet from right-of-way line.
Example 2: Canal right-of-way line is 65 feet from top of canal

cut, proposed depth as example 1.

a. 65 feet + {10x30) = 365 feet from top of canal cut, or
300 feet from right-of-way line.

b. 50 feet + (10x30) = 350 feet from top of cut, or 285
feet from right-of-way line.

Required set-back is 365 feet, or 300 feet from right-of-way
Tine.
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Runoff - The usual methods of computation are as follows:

1.
2.

Rainfall minus losses and storage.

Soil Conservation Service (see, U.S. Department of Agriculture,

Soil Conservation Service, "National Engineering Handbook, Section 4,
Hydrology" - 1972}, with extra attention to hydrologic accounting

of water table conditions.

Rational method, for systems serving projects of less than 200
acres total land area. (see, Florida State Department of
Transportation, “Drainage Manual" (2d Edition 1967); or standard
civil engineering texts.

Receiving Water Stage

1.

Regulated systems - Design and maintained stage elevations should
be available either from the local jurisdiction or the District.
Stages for frequencies other than the design will be estimated by
the District upon request from the Applicant.

Non-regulated systems - The Applicant should compute receiving
water stages for such systems from the best available data and
submit the results to the District for review and concurrence before
utilizing such results in further computations.

Discharge

1.

Regulated systems - Allowable discharges into District works and
the Lake Worth Drainage District works are available from the
District on request. Some flexibility exists in the values because
of nonconcurrent peaks, but the preparation ¢of the values has

given consideration to some nonconcurrent peaks as well as areal
reductions for non-uniform events, so the values should generally
be adhered to in systems design.

Non-regulated systems - Non-regulated systems are reviewed as
discussed herein under design frequency for receiving waters without
limiting criteria.

Non-urban gravity systems - Rural gravity systems are generally
reviewed on the basis of the discharge culvert operating at a fixed
head loss to meet the allowable discharge rate. This basis is
justified by the estimate that the upstream headwater generated
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by rural runoff will be unable to collect at the upstream culvert
end appreciably faster than the rate at which the receiving water
rises. The fixed head loss amounts are 0.5° except in South Dade
County (south of Canal C-2) where the value is 0.2'.

J. Water Conservation - Although drainage systems are usually designed
primarily for the disposal of extreme event storm runoff, considerations
for water conservation are necessary if these systems are to function as
water management systems. Conservation is most critical where the
primary canal system or other receiving water discharges directly into
saline bodies of water making such discharges of fresh water irretrievable.
Therefore, the surface water management facilities shall be designed -
to operate so as to prevent lowering of groundwater levels more than
one foot below the normal dry season groundwater elevation for the
project site. (Groundwater elevations may be determined using United
States Geological Survey or Soil Conservation Service data, or other
data which may be available for a particular area). For example,
invert elevations of culverts and other works can be placed high enough
S0 as not to facilitate groundwater drainage below the accepted level.

In addition, a hydrologic accounting of the project site for pre- and
post-development conditions will normally be required, to demonstrate
that discharges from the site under fully developed conditions up to

and including a five year frequency drought event (maintenance of
minimum flows). See Section I.F., page 2. The applicant may contact

the technical staff of the District prior to submission of an application
to determine whether hydrologic accounting will not be required.

The staff will respond in writing within a reasonable time thereafter.

K. Models - The use of proven models in the design of surface water
management systems is acceptable to the District. The choice of models
utilized will be left to the applicant; however, the applicant will be
required to provide data on model calibration and to substantiate that
such data is transferable to the site in question,

IV. MWater Quality - System Design Requirements

A. Retention/Detention - Retention and/or detention in the overall system,
including swales, lakes, canals, greenways, etc., shall meet all of the
following criteria:
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1. Retention volume shall be provided for one inch of runoff from
the developed project. Preferably, the system should be designed
such that discharge normally does not commence until the first
inch of runoff has been stored.

2. Retention shall be provided for the runoff from a 3-year, 1-hour
rainfall event,

3. Average detention time for runoff from a 25-year, 24-hour rainfall
event shall be at least 5 hours.

Deep Water Bodies - All water bodies utilized as integral parts of the
drainage system shall be no deeper than the bottom elevation of the
off-site receiving water, unless the applicant can demonstrate that
all of the following criteria can be met:

1. Entrapped salt water, resulting from inland migration of salt
water during hurricane tide conditions or penetration of the fresh-
water/salt water interface, will not adversely impact on-site or
adjacent water users.

2. The penetration of a water-bearing formation exhibiting poorer
water quality, in terms of chloride concentrations, will not
adversely impact on-site or adjacent water users.

Impervious Areas - Runoff shall be discharged from impervious surfaces to
retention areas, detention devices, filtering and cleansing devices,
and/or subjected to some type of Best Management Practice (BMP) prior

to discharge from the project site. For projects which include sub-
stantial paved areas, such as shopping centers, roads, and high density
developments, provisions shall be made for the removal of oil, grease

" and sediment from storm water discharges. A listing of BMP's currently
used within the District to achieve this design objective is provided

in section V.

Stagnant Water Conditions - Configurations which create stagnant water
conditions such as hydraulically dead end canals are to be avoided,
regardless of the type of development.

Florida Department of Environmental Regulation Requirements - Chapter

17-4 of the Florida Administrative Code, contains the permitting
requirements of the Florida Department of Environmental Regulation.
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Additional FDER guidelines are contained in the "Best Management
Practices" section of this document. For projects which require FDER
permits, the applicant is advised that receipt of a surface water
management permit from the South Florida Water Management District in
no way relieves him of the necessity of complying with FDER permitting
requirements. Copies of all applications submitted to the District are
furnished to FDER,

F. Local Requirements - Some counties and municipalities within the
District have specific requirements regarding the design of surface water
management systems. These are normally included in subdivision regula- -
tions, although this may vary from jurisdiction to jurisdiction. Therefore,
Applicants would be well advised to contact the appropriate county or
municipal office prior to finalizing the design of the systems.

G. Design Alternatives - The Tisting of design criteria is not intended to
preclude the design engineer from utilizing other known state-of-the-art
methods and available best management practices, and should not be
construed in such a manner as to discourage innovative design concepts,

V. NWater Quantity and Quality - Best Management Practices

A. MWater Conservation - As discussed in Section II1, J. above, water
conservation is a desirable feature in design and operation of surface
water management systems. Management practices utilized to reduce
losses of fresh water also provide water quality benefits since total
poundage loadings to off-site receiving waters would be reduced. In
addition to those items enumerated in Section III, J., other best
management practices for water conservation are encouraged. For
example, maximum use of on-site retention is encouraged, consistent
with maintenance of minimum flows, also, pump schedules should be
determined so that over-pumping does not occur subsequent to relatively
minor storm events.

Voluntary conservation practices such as these will be useful in
evaluating the need for mandatory measures.

B. Water Quality - Separating design criteria from best management
practices for water quality enhancement of storm water runoff does not
follow any clear-cut guideline. Although there may be some duplication
with previously listed design criteria, the following listing is
presented to illustrate general management techniques available to the
consultant in the planning and design of surface water management
systems.

1. Swales - Drainage systems should utilize swales, greenways, etc.
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in lieu of storm drains and curb-and-gutter to the maximum extent
possible.

Littoral area - Water bodies utilized as integral parts of the
drainage system can include substantial 1ittoral areas in order to
provide for emergent vegetation for the improvement of nutrient
uptake capabilities.

Percolation - Inffltration and percolation, covered previously in
Section II, C. above, 1s also useful from a water quality stand-
point where conditions are favorable. However, care must be
exercised to ensure that such facilities do not create a hazard
for potable water supplies.

Catch Basins - The use of some type of baffled catch basin for cil,
grease, and sediment removal is encouraged, along with 2 regular
maintenance schedule. A1l catch basins should be located in swoles
or other pervious areas. In order to provide additional retention
and percolation, catch basin 1ips should be raised 2 inches or more
unless doing so would create long duratfon standing water or traffic
safety problems.

Golf Courses - Due to heavy fertilization and frequent irrigation,
specialized use areas such as golf courses can create additional
water quality problems. If major drainage system components (1akes,
canals, etc.) are to be located in or adjacent to such areas,

- component design should include a low berm to induce percolation

into the system instead of overland sheet flow. Such & design
practice can also be of benefit for residential developments.

Recirculation - Recirculating water as much as possibie within a
development can reduce off-site discharges, thus reducing pollutant
poundage loadings to receiving streams.

Florida Department of Environmental Regulation Guidelines - In
addition to Items 1-6 above, the following listing of BMP's is
excerpted from the Department of Environmental Regulation's
"Recommendations for the Management of Runoff from Land Alteration
Activities."”

"provisions should be taken during the initial design
phase to infiltrate and percolate maximum runoff to

remove pollutant materials. Where impervious substances
or so1l conditions 1imit the infiltration capacity,
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other means of runoff control should be taken.
Methods to reduce the impact of runoff (which
{ncorporate erosion and nutrient control) may
include, but not necessarily be limited to,
the use of:

a.

Retention devices or water storage facilities, e.g.:

2 W P -t

Holding ponds

. _ Impoundment areas

Dikes
Rooftop storage

Detention {pass-through) devices, such as:

~1 N N P DN =
e o+ » e w s »

Sedimentation traps or basins

Catchment basins

Meandered, broad, shallow interconnected basins
Step weirs

Dams

Grassy swales

Paved transport ditches in conjunction with other
controls

F{1tering and cleansing techniques, such as:

oW PO ek

Grassy swales on gentle sliopes

g?chan1sms for dispersal of discharge as sheet
oW .

Use of natural vegetation

Marshes

011 or grease separation equipment

Chemical treatment

Cleaning of streets

Measures for erosion and nutrient control
during construction such as:

1.
2.

Regrading to minimize slopes
Seeding, mulching, sprigging or sodding
of altered land uses

-14-
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VI,

VII.

VIII,

. Diking

Use of hay bales

Turbidity control diapers

. Temporary sedimentation traps, retention
basins, and/or holding ponds

Minimization of clearing with utilization
of existing vegetation as erosion barriers!

~J (=2 N4 I PL

Land UUse Considerations

Before an application will be considered for the issuance of a Surface Water
Management permit by the District, the proposed land use must be compatible
with the applicable zoning for the area. Merely making application to the
applicable local agency for rezoning of the land will not suffice; any
necessary rezoning must be officially obtained prior to issuance of this
District's permit. Any application for a Surface Water Management permit
which does not indicate that the proposed land use is compatible with the
applicable zoning for the area shall be considered as incomplete until the
applicable zoning is received. In addition, applicants should, 1f appli-
cable, indicate where the project stands in the local review process. for
example, it would be extremely helpful to supply the information requestied
in Appendix I, Items 1.A., 1-7.

Environmental Considerations

An environmental assessment will be made of all Surface Water Management
permit applications. The natural rescurces of the area under consideration
(inciuding topography, soils, natural vegetation, terrestrial and aquatic
wildlife, and endangered species) will be evaluated. The purpose of this
evatuation is to determine the degree of environmental impact on the above
Tisted natural resources. Particular attentfon will be given to projects
proposed in areas classified as 1and use type 1, Wetlands, as specified in
Appendix 2.

Water and Wastewater Service

For urban developments, potable water and wastewater facilities must be
jdentified. The applicant for a surface water management permit must
provide information on how these services are to be provided. If waste-
water disposal is accomplished on-site, additional information will normally
be requested.
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OPERATIONAL CONDITIONS

I.

Ii.

Inspection and Certification ,

A Florida registered professional engineer will be required to furnish the
District with a certification stating that the subject surface water manage-
ment system has been constructed in accordance with permit authority.

District personnel inspect water management systems to insure that the

said systems have been constructed in accordance with approved specifications
and plans. Facilities which involve the use of District right-of-way are
inspected to insure that facility installation is in accordance with plans
and District criteria.

Water Quality Monitoring

All new drainage projects will be evaluated based on the ability of the
system to prevent degradation of receiving waters and the ability to conform
Eodsgate water quality standards (see Chapter 17-3 Florida Administrative
ode).

There are areas within the District where water quality considerations are
extremely important, due to the sensitivity of the area. These areas are
as foliows: ,

1. Lake Okeechobee and the Lower Kissimmee River

2. Canals or streams designated as Class I or Class II waters by FDER.

3, Canals back-pumped to Lake Okeechobee or to the Conservation Areas, or
propased for back-pumping.

4. Sensitive areas, including but mot limited to the Savannahs in St. Lucie
and Martin Counties.

New developments which plan to utilize these areas for disposal of runoff,
will be given more detailed evaluation by the District staff.

In Eerforming the more detailed evaluation, certain assumptions regarding
u

pollutant removal efficiencies will be used, as enumerated in the following
discussion,
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Pollutant removal efficiencies for swales and detention facilities are not
well documented at this time. However, available Hiterature indicates that,
as a conservative estimate, grassed swales will remove 10% of the nutrients
in urban runoff, and retention facilities capable of storing the first inch
of runoff will provide an additional 40% removal. If used together, an
overall removal efficiency of at least 46% (X-{{X-0.1X)~-(X~0.1X) (0.4)1=0.46X)
can be antfcipated. In addition, use of such facilities will decrease total
outflow, resulting in a further reduction of total poundage 1oadings to
receiving waters. The 1{terature also indicates BODg and suspended solids
removals by retention facilities up to 87% and 48%, resqect1ve1y. Ongoing
studies by the District, the USGS, and 208 programs wil provide add{itional
1nfo:?ation regarding pollutant removal . efficiencies for varfous abatement
practices.

In addition, new projects in excess of 320 acres entailing 2 more intensified
land use and planning to discharge to a primary recelving water, directly
or indirectly, in the first three areas listed above will be required t>
{nstitute a water quality monitoring program. The following listing of land
use intensity 1s in ascending order: '

Wetlands (inctuding transition 2ones adjacent thereto) °
Forested lands

Rangeland

. Agricultural

. Urban and built-up land

O e WDy~

Therefore, any proposed land use change for areas in excess of 320 acres
resulting in a larger number in the above 1isting would require water quality
monitoring 1f discharge is to go to one of the areas of concern 1isted above.
" In addition, some land use changes within the same category would also be
considered as more intensified jand use. As an example, a change from
pasture to sugarcane within the "agricultural” category would be considered
as a more intensified land use. Appendix 2 provides & 1isting of land use
types under the general categories. .

The necessity of a monitoring program for discharge to other sensitive areas
is not based on a size 1imitation and is considered on a case-by~case basis.

Monttoring for existing systems, regardless of size and location, is also
evaluated on a case-by-case basis.

In general, there are two reasons for requiring water quality monitoring -
by permittees, which are as follows:
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1. Such data can be used to determine if the pollution abatement practices
incorporated into the design of the drainage system are functioning
properly,

2. In some cases there may be a real and immediate concern regarding
degradation of quality in the receiving waters, regardless of the
pollutant removal efficiency of the drainage system.

The reason for the monitoring requirement will normally be stated in the
staff report for each permit, as will be the monitoring schedule and the
parameters of interest. Although specifics may vary from project to project,
samples will normally be collected at discharge locations. A typical
sampling schedule will consist of samples collected once per month during
the wet season, however; this may also vary between projects. Rate of
discharge at the time of sample collection and total monthly discharge each
month for the duration of the permit will also be required. Parameters of
interest will normally include nitrates as N, nitrites as N, tota) kjeldahl
nitrogen as N, total nitrogen as N, ortho-phosphorus as P, total phosphorus
as P, total suspended solids, BODg, turbidity, conductivity D.0., and pH.
In some cases, fecal and total co?iform and fecal strep analyses will be
required in addition to other parameters. Where feasible the District's
water quality monitoring requirements will be coordinated with applicabile
FDER monitoring requirements.

As a general rule, monitoring required of permittees will be confined to
points within their boundaries. If additional sampling is needed in order
to assess off-site impacts of the projects, such sampling will normally be
conducted by the District.

Staff reports written and permits issued for projects not requiring monitor-
ing at this time will normally include a statement to the effect that water
quality monitoring may be required in the future, along with a 1ist of the
parameters of interest. This should not be construed as an indication that
the District {s contempiating the implementation of a program of intensive
water quality monitoring by all permittees. If water quality problems
develop in specific areas, however, permittees are in this manner put on
notice that they may have to determine the quality of the water which they
are discharging.

-18~
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APPENDIX 1

Checklist for Surface Water
Management Permit Applicattons

Land Use/Land Cover Information

A.
*1,
*2.
*3.
*4‘

5.

6.

7.
*B.

*C.

*0,
*E,

W ny -

Indicate where the project stands in the local approval process

Present and proposed (1f different) zoning.

Present and proposed land use and density.

Classtfication under local land use plan.

Indicate 1f project 1s a planned unit development and/or subject to
special zoning requirements.

Indicate i1f site plan and/or subdivision approval has been granted.
Indicate 1f any final plats have been approved. If so, describe.
indic:te l; any building permits or other construction permits have
een {ssued.

Development area in acres.

Recent aerfal photograph of project site (within one year of date of
applicatfon, 1f possible).

Existing and proposed topography (msl1 datum).
Acreages and percentages of property proposed as:
Impervious surfaces

Green areas

Lakes, ponds, storage areas, etc.
Other areas.

Surface Water Management Information

*A.

*B.

Master Drainage Plan (or the 1ike) along with drainage calculations,
sealed by a Florida registered professional engineer, subject to the
exemptions specified in Chapter 471, Florida Statutes.

Pertinent drainage details on major water control structures; e.g.,
outfall facilities, intermediate controlling water flow structures,
pumps, etc. :

Construction phasing plans

-47-
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D. Right-of-way layout for drainage system. Where occupancy of District
right-of-way 1s proposed, pertinent structural details should be
submitted.

*E. Locations of internal canals and water bodies with typical sections,
including depths.

*F_  Location and description of proposed storm sewers, detention/retention
- areas, and other conveyance and storage facilfties. .

*G. Best Management Practices proposed to reduce pollutant loadings.

*H. Runoff routing scheme, including calculations with stage-storage and
stage-discharge relationships, 1f storage is utilized.

*]. Delineation of flooding contours for the following storms: Tlocal
jurisdiction design frequency, receiving water design frequency and
100 year frequency storms. Specify proposed minimum building pad and
pavement grade elevations.

*J. Design storm (intensity and duration).

*K. Total acres of off-site property contributing runoff to proposed
surface water management system.

* ., ldentify receiving stream and/or water body. Identify primary drainage
facility serving the area.

M. Typical section of receiving stream, including bottom elevation.

*. Seasonal water table elevations, including normals, and recurring
highs and Tows.

*0. Proposed regulation schedules of on-site water bodies. .

IIT. Legal and Institutional Information

A. Identify entity responsible for operation and maintenance of the surface
water management system.

B. Identify and give address of adjacent property owners.

11- B
*Master plan submission items for letter of conceptual approval (reference page 5, I
» Item III E
It is recognized that details and calculations will be tn a more simp11f1e5 gorm for
conceptuzl approval than for a permit application.
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C.
D.

Indicate how water and wastewater service will be provided.

Identify agencies, organizations, etc., contacted. Include meeting
summaries and/or responses.

-11i-
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APPENDIX 2

Land Use Type Examples | N\
Land Use Type Examples
1. Metiands (and transition zones adjacent .
thereto) Al]
Forested Salt Red Mangrove :
Black & White Mangrove
Mixed
Forested Fresh Sweet Bay, Cypress, Willow,
Melaleuca, Myrtle, Button-
bush, Maple, Mixed
Non-Forested Sawgrass, Cattail, Sloughs, kS

Bullrush, Wire Cordgrass, j
Mixed Aquatic Grass

Non-Ferested Salt

Water Rivers/Streams/Canals
Reservoirs, Open Water

2. Forest Land ' i

Deciduous Oak

Evergreen Pine Flatwoods, Coastal Sand
Pines, Sand Pine Scrub,
Australian Pines, Melaleuca

Mixed Cabbage Palms, Oak :

Other Pine/0ak, Tropical Hammocks
Palms, Brazilian Peppers,

01d Field Mixed, Coastal
Dune, Scrub Qak
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Land Use Type

3. Rangeland

Grass
Palmetto

4. Agricultural
Cropland
Pasture
Orchards, groves, vineyards,
nurseries, ornamental and
horticultural areas

Confined Feeding Operations

5. Urban & Built-up Land

Residential

Commercial & Services

Industrial

Institutional

-1~
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Examples

Sugarcane, truck crops.
Improved, Unimproved
Citrus, Sod farms,
Ornamentals

Feed lots, Dairy farms, Fish
farms, Horse Training and
stable, Poultry

Single Family ~ Low Density - Under
2 DU/Ac.

Single Family - Med. Density -

2 to 5 DU/Ac.

Single Family - High Density - Over
5 DU/Ac.

Multi-family Unit
Mobile Home

Parking Lot, Shopping Center, Sales
and Services, Cultural and Enter-
tainment, Marine Commercial (Marinas)

Junkyard

Educational, Medical, Religious,
Military, Correctional, Govern-
mental (other than military or
correctional) .

[



tand Use Type

5.

Urban & Built-up Land (continued)

Transportation

-111-
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Examples

Airports, Railroad Yards and
Terminals, Port Facilities,
Electrical Power, Major Trans-
mission Lines, Major Highway and
Rights-of-Way, Water Supply
Plants, 011 and Gas Storage,
Solid Waste Disposal, Radio
Stations or other Antenna arrays.
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APPENDIX 3

FCD PROJECT DISCHARGE CRITERIA
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Q = allowable discharge In cfs (cubic feet per second)

A = drainage area In square miles

CSM = cfs per square mile

CANAL
c-1

€-2

c-4

c-7

€-9

ALLOWABLE RUNOFF

Q-(_!_!_g_-l—)l)A
/A
Essentlally unlimited Inflow by

culverted connectlons socuthsast
of Sunset Drive.

Sh CSM northwest of Sunset Orive.

Essentially unlimited Inflow by
culverted connectlions east of
S.W. 87th Avenue.

54 CSM west of S.W.. 87th Ave.
Essentially unlimited Inflow by
culverted connections east of
FEC Rallroad.

54 CSM west of FEC Raiiroad,

Essentlally unlimited Inflow by
culverted connection.

Essentlally unlimited inflow by
culverted connection.

Essentially unlimited Inflow by

culverted connectlon east of
Red Road.

20 CSM pumped, untimited
gravity with development )imlt-

ations west of Red Road or Flamingo
Bivd, :

3/4" In 24 hours west of 13A
1.5" In 24 hours east of 13A

Qe (ZE_+ Sd) A
VA
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DESIGN FREQUENCY

10 year

200 year +

200 year +

200 year +

100 year +

200 year +

100 year +

200 year +

25 year
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CANAL

c-13

¢-14

c-19
c-23
c-24
¢-25

c-38

c-40 |

C-41

“C-41A_|

" Hillsboro Canal

North New River Canal

ALLOWABLE RUNOFF

Q= (724-60

q-(ﬁ+59

Q= (2§.+ 25) A {(Western Reach)
=

)"
+ 3h) A
d) A

One inch in 24 hrs west of

e
*(

Qw

518

""I

—
=

\

1k + 3

/A

Bee Line Hwy.

Istokopoga Indian Prarle Area

) A

*

"

=56~

Canals

48 + 33

A

35 CSH

16 + 3

/A

2)4

DESIGN FREQUENCY

25 year

25 year

10 year

25 year

25 year

25 year

Runoff gquantity is
restricted to any

frequency storm,

10 year

10 year

10 year

10 year

10 year

Runoff quantity i |
restricted to any

frequency storm.

25 year

]



CANAL
Everglades =

Agricultural
Area

L-28

c-51

c-100

C=100A
c-1008
€-100C
c-1000

c-102

€-103 north
C-103 south

c-110

c-111

c-113

ALLOWABLE RUNOFF  DESIGN FREQUENCY

Tributary to S-5A] L-8
L-10
L-12
L-13

L-8 west of $-76

Q= 60.5A8
5 year

27 CSM

All other canals in Ag, Area (Q = (_§l+ 13) A

Q-(Q'PI')A
A

A

65 CSM east of Turnplke Runoff quantlty
27 CSM west of Turnplke (subject ~Is restricted to
to change upon Implementation any frequency

of backpumping plan). storm.

Q-(_!Qj._+ uz)A
/‘K .

Q= l_i_3_+25)A

/A
Q-(mns)a
. 7y
Q=137 + 3) A

YA

)

Q.(n_7+29)A
Q.(u_a_g_+3)A

=

10 year

10 year

10 year

10 year

10 year

10 year

Allowable runoff curves to be used for the area within Lake Worth Dralnage
District are depicted on the following charts. ,
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FIGURE 6
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I1.

Part B - Surface Water Management Design Criteria

General

The design of surface water management systems to meet local criteria

and District criteria as specified in Rule 16K-4.035, "Basis of Review'
requires the consideration of some basic hydrologic and hydraulic principles.
More specific data and methodology will be presented herein on: rainfall
depth, rainfall distribution, runoff estimation, ground storage, surface
storage, structural discharge capacity, hydrographs and flood routing.

Design Rainfall
A. Depth
1. Selection of Design Event

The depth of rainfall in inches for a specific return frequency

and storm duration is the most basic parameter needed in the

design and analysis of a storm water management system. The

design event {return freguency storm) is determined either from

Jocal criteria or from the "Basis of Review' document. For un-

regulated watercourses the chart on the following page is a

summary of the criteria specified in the "Basis of Review" doc- o
ument.

2. Determination of Rainfall Amount

Once we have determined the design frequency and duration we can
use Figures 8 through 17 for estimating the appropriate rainfall
depth.

3. Use of Figures 8 through 17 -
Example 1:
Assume we know the following:
Frequency - 3-year
Duration - 1-hour
Location - West Palm Beach
From Figure 8 the 2-year, l-hour depth is 2.6 . |
inches and from Figure 9 the 5-year, 1-hour '

depth is 3.2 inches. Using linear interpolation
we estimate the 3-year, 1-hour depth to be:

2.6 + 3.2-2.6 = 2.8 inches Ans.
‘ -3
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SELECTION OF DESIGN EVENT BASED ON

SIZE OF PROPERTY

SIZE (acres) FREQUENCY DURATION

A €100 10 year 24 hours
100 € A <640 10 year 5 days
640 £ A 25 year 5 days

Ref: Rule 16K-4.035, Basis of Review of Applications for

Construction of Works, Unregulated Watercourse

-62-
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Example 2:

Example 3:

Assume we know the following:

Frequency - 10-year
Duration - 24-hour
Location - Jupiter

From Figure 12 we see that the 10-year,
24-hour depth is approximately 9.0 inches
at Jupiter.

9.0 inches Ans.

Assume we know the following:

Frequency - 100-year
Duration - 5-day
Location - West Palm Beach

From Figure 15 the 100-year, 24-hour depth
is 13.5 inches. From Figure 17 we see that
the 5-day duration depth is approximately
56.8% greater than the 24-hour duration
depth. Consequently the 100-year, 5-day
depth is:

13.5 X 1.568 = 21.2 inches Ans.

-63-
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3. Distribution
1. SCS Type II 24-Hour

The distribution of rainfall versus time is an important con-
sideration for determining the peak rates and stages which
will occur during a design event. The table on the following
page represents the SCS Type II 24-hour rainfall distribution
in dimensionless form (P/Pp4). The cumulative depth of rain-
fall versus time §s represented as a ratio to the 24-hour
total rainfall depth. An example of the use of this table
for a 24-hour design rainfall depth of 10.0 inches is:

(Pog) Cumulative
Time Ratio 15.0 Rainfall
{hours) (P/Ppg) X  inches = (inches)
0.0 .000 X 10.0 = 0.00
4.0 .048 X 10.0 = 0.48
8.0 .120 X 10.0 = 1.20
10.0 .181 X 10.0 = 1.81
11.0 .235 X 10.0 = 2.35
11.5 .283 X 10.0 = 2.83
12.0 .663 X 10.0 = 6.63
13.0 772 X 10.0 = 7.72
16.0 .880 X 10.0 = 8.80
20.0 .952 X 10.0 = 9,52
24.0 1.000 X 10.0 = 10.00 24-hour Total RF

-7J2-



SCS RAINFALL DISTRIBUTIONS

TYPR 11
Time PI Time P,
ghra) Pzﬁ ghraz P24

.000 12.5 .735
.005 13.0 772
011 13.5 «799
.017 14.0 .820
.022 14.5 .835
.029 15.0 .830
.035 15.5 .865
042 16.0 .880
.048 16.5 .889
+056 17.0 .898
.064 17.5 .907
072 18.0 .916
.080 18.5 .925
.090 19.0 .934
-100 19.5 .943
.110 20.0 952
.120 20.3 .958
134 21.0 964
.147 21.5 970
<163 22.0 976
181 22.5 .982
.204 23.0 .988
.235  23.5 <994
.283 24.0 1.000
.663

The Type II distribution is
representative for regions in

which the high rates of runoff from
small areas are usually generated
from summer thunderstorms. The
distribution is based on generalized
rainfall depth-duration relationships
obtained from Weather Bureau
technical papers. The selection of
the period of maximum intensity was
based on design consideration rather
than meteorological factors.

L ] - - L ] - - - - L ] [ ] [ ]
CLoLOWDULDWOUMOULMOWOWD WO WO WD

b P et b

Ref: A Method for Estimating Volume and Rate of Runoff in
Small Watersheds, SCS-TP-149, April 1973,
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SFWMD 24-Hour

Figure 16 is a graphical representation of the 24-hour
rainfall distribution presented in the "Basis of Review"
document. The cumulative distribution of rainfall is given
as a ratio to the total 24-hour rainfall depth. An example
of the use of this figure for a 24-hour design rainfall

depth of 10.0 inches is:

(P64) Cumulative
Time Ratio 10.0 Rainfall
{(hours) (P/P24) X inches = .!inches!

0 .000 X 10.0 = 0.00

10 213 X 10.0 = 2.13

n .269 X 10.0 = 2.69

11.5 .319 X 10.0 = 3.19

11.75 .469 X 10.0 = 4.69

12 .656 X 10.0 = 6.56

12.5 .729 X 10.0 = 7.29

13 .767 X 10.0 = 7.67

14 .818 X 10.0 = 8.18

24 1.000 X 10.0 = 10.00 24-hour Total RF
SFWMD 5-day

Figure 17 is 2 graphical representation of the 6-day rainfall
distribution presented in the "Basis of Review" document. The
cumulative distribution of rainfall is given as a ratio to the
total 24-hour rainfall depth. An exampie of the use of this
figure for a 24-hour design rainfall depth of 10.0 inches is:

(Poa) Cumulative
1023

Time Time Ratio . Rainfall
(days) (hours) §P[qu) X inches = (inches)
0 0 .000 X 10.0 = 0.00
1 24 .146 X 10.0 = 1.46
2 48 .359 ¥ 10,0 = 3.59
2 + 10 hours 58 .572 X 10.0 = 5.72
2 + 11 hours 59 .628 ¥ 10.0 = 6.28
2 + 12 hours 60 1.015 X 10.0 = 10.15
2 + 13 hours 61 1.126 ¥ 10.0 = 11.26
3 72 1.359 X 10.0 = 13.59
4 96 1.472 X 10.0 = 14.72
5 120 1.568 X 10.0 = 15.68 5-day Total RF
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I11.

Runoff Estimation

A method for estimation of runoff from rainfall information has been
developed by the United States Department of Agriculture's Soil Con-
servation Service (SCS).

The runoff equation used by SCS was developed by Victor Mockus and others
and presented in the U.S. Soil Conservation Service's Mational Engineering

Handbook, Section 4, Hydrology. The relationship between accumulated rain-
fall and accumulated runoff was derived from experimental data for numerous

soils, vegetative cover and land treatment measures.

The equation is:

(P-1a)2
Q=(po1a) + $
where:
Q = accumulated direct runoff (inches)
P = accumulated rainfall (inches)

la = initial abstraction including surface storage,
interception, and infiltration prior to
runoff (inches}

S = potential maximum retention (inches)

This equation is particularly easy to use with the cumulative rainfall dis-
tributions which we introduced in the previous section. For purposes of
developing project specific runoff generation relationships District staff
applies this formula using a weighted soil moisture storage value for the
maximum retention parameter, S. For example, if a project had the ability
to store 6.0 inches of rainfall in the soil profile and it was 50% imper-
vious, then for purposes of calculating the cumulative runoff volumes you

would use an S value of:

6.0 inches X (1-0.50) = 3.0 inches

The relationship between Ia and S was developed from experimental watershed
data. The empirical relationship used in the SCS runoff equation is:

la = 0,25
Substituting 0.2S for Ia in the runoff equation, above, yields:

(P - 0.25)?
(P + 0.8S)

G
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-0 show the riinfall-runoif relationship graphically (see Figure 18),
. values are transformed :nto curve numbers (CN) by the following

equation:
_ 1000
N0
Example:

Assume we have the following:

P24 = 10.0 inches rainfall
So = 10.0 inches storage in soil profile
I~ = 50% impervious
S = 10.0 (1-.50) = 5.0 inches
¢y = 1000 = 67
S+10
Therefore,
Q = (P-0.25)2
P+0.85
qQ = (10.0-0.2(5.0))2 = 5.8 inches runoff

10.0+0.8(5.0) in 24 hours

Iv. Storage Calculation

A.

Ground Storage

The moisture storage capability of the soil profile has been estimated

by the Soil Conservation Service for the normal sandy soils found within
the Sout Florida Water Management District boundaries. The total amount
of water which can be stored in the soil profile expressed as a function
of the dapth to the water table for these soils is:

Cumulative Compacted
Depth To Water Storage Water Storage
Water Table (Feet) (Inches) (Inches)
1 0.60 0.45
2 2.50 1.88
3 6.60 4.95
4 10.90 8.18

The values in the third column represent the estimated amount of water
which can be stored under pervious areas after development. These values
represent the cumulative water storage values reduced by 25 percent to
account for the reduction in void spaces due to the compaction which occurs
incidental to earthwork operations. An example of the use of this informa-
tion is:
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Assume we have the following:

Average Finished Grade = 17
Maintained Water Level = 14
Percent of Project in Lakes
Percent of Project Impervious

35%

We wish to determine the project specific S-value to
use for determining the runoff volume which will be
generated after development. We see that the depth

to the water table will be 3 feet (17.0-14.0=3.0)
consequently the total amount of water which can be
stored under pervious surfaces will be 4.95 inches.

If 15% of the project will be in lakes and 35% will

be covered by impervious surfaces, then the remainder,
or 50%, will be pervious areas and the appropriate
weighted S-value will be:

4.95 inches X (1.0-0.15-0.35)=2.48 inches=$

Figure 19 is a graphical representation of the cumulative water storage
capabilities of the soil profile for the developed and undisturbed con-
ditions versus the depth to the water table for the typical sandy soils
found within the South Florida Water Management District Boundaries.

Surface 5torage

1.

Storage in Lakes and Canals

For small projects the amount of water which can be stored within

a developed project's lakes and canals can be assumed to store
vertically without variation of surface area. For a project with

5 acres of lakes and canals and an average top of bank elevation

3 feat above the maintained water level within the project, we can
estimate the "bank-full" storage capability as (5 acres X 3 feet)
15 acre-feet of water sterage without overflowing the canal or lake
banks. The actual storage volume will be somewhat different due to
side slopes and the changing surface area versus elevation; however,
it is not felt to be significant enough to substantially affect the
calculated values for small projects. It should be noted that in
certain projects that have a large number of lakes that compose the
total lake acreage, thus creating a high ratio of shoreline to lake
acreage, the side slopes may have to be considered when the volume
of lake storage is computed.

Storage on the Land

The amount of water which can be stored above the land surface in
the developed areas can be estimated as shown on Figure 20. The
project used for Figure 20 has 360 acres of graded property below
the house pad elevation of 17.5 feet MSL and above the top of bank
of 1ike elevation of 14.5 feet MSL. The calculation is based upon

the assumption that the total area with standing water varies linearly -

wjth the stage on-site. Based upon 360 acres of landscaped property
with a 3 foot difference in grade, we see that the rate of submergence
versus rising stage is 360 acres/3 feet or 120 acres of land submerged

per foot of rise.
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As an example, we see from Figure 20 that at elevation 16.0 feet
MSL, a total of 180 acres has some standing water on it and that
the depth of standing water varies from 1.5 feet for property at
14.5 feet MSL to O feet depth for property at 16.0 feet MSL.
Hence, the total volume of water stored on the land is equal to
the total acreage with water on it times the average depth of
standing water: -

180 acres X l;%ig = 135 acre-feet stored

Stage-Storage Graph

Once we have performed the above calculation to determine the total
volume of open surface storage available within the project as a
function of the stage on-site, we can then represent the information
visually by the construction of a Stage-Storage Curve as shown on
Figure 21. On Figure 21 the total volume of water which can be stored
within the developed project at a desired stage can be determined by
moving across the graph horizontally to the right from the stage to
the curve then from that point moving vertically downward to the
bottom axis and reading the storage volume.

V. Discharge Considerations

A.

Pumped Systems

For the design and analysis of surface water management systems the use
of pumps is easy to account for in determination of discharge rates and
peak stages. The peak discharge rate from the project is obviously the
capacity of the pump or pumps. To determine the total volume discharged

up to any particular time you just multiply the capacity of the pump times
the elapsed time since the pump started pumping.

Gravity Systems

The design and analysis of gravity systems is relatively compiex and
requires a very good working knowledge of hydraulics and the performence
of various structure types under variable head conditions. We will not
go into great detail herein due to the large number of combinations of
g:avity discharge structures which are available and used in system de-
signs.

As an example of one of the problems which occurs frequently the design
of a culvert with flashboard riser will be discussed since it is the
most common structure used within the District. :

Figure 22 shows the schematic of a culvert with flashboard riser and
also illustrates graphically the discharge characteristics of both tie
culvert and the flashboard riser. If the flashboard riser were nat
attached to the culvert, then the culvert would have discharge any time
the headwater (elevation in the on-site lake) elevation rose above

10.0 feet MSL, the tailwater (elevation in receiving water) elevation,
and its discharge capacity as a function of the lake stage is repre-
sented by Curve A. However, the flashboard riser is attached to the
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upstream side of the culvert and acts as a sharp-crested weir
which will not allow any discharges until the on-site lake level
rises to elevation 11.0 feet MSL (the crest elevation of the top
of the flashboards). When the lake stage rises above elevation
11.0 feet MSL the discharge capacity as a function of the lake
stage is represented by Curve B. :

The problem which we wish to point out in this example 1is the fact
that the two discharge capacity curves cross when the on-site lake
stage exceeds elevation 12.8 feet MSL. The question then is, which
is the actual discharge rate of this structure as a function of the
on-site lake stage? The answer is that whichever is the more re-
strictive, i.e. whichever structure passes less at a specific stage,
is the controlling structure. From elevation 10.0 feet to 12.8 feet
MSL the discharges are controlled by the flashboard riser and the
structure is said to be in "weir control." From elevation 12.8 feet
MSL and up the discharges are limited by the hydraulic capacity of
the culvert and the structure is said to be in "pipe control." Con-
sequently, the actual Stage-Discharge Curve for this particular
structure arrangement is that shown on Figure 23.
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VI. Hydrographs and Flood Routing

A. Hydrographs

1.

An inflow hydrograph is a graphical representation of the runoff
generation rate versus time. It represents the rate at which
runcff is flowing into the water management system. This influx
of water into the system tends to make the water level (stage)
on-site rise in accordance with the storage characteristics of
the system as are normally represented by a Stage-Storage Curve.

An outflow hydrograph is a graphical representation of the dis-
charge rate of the control structure(s) versus time. It repre-
sents the rate at which runoff is flowing out of the water man-
agement system. This outflux of water tends to reduce the stage
on-site.

B. Flood Routing

1.

Flood routing is a methodology for accounting for the inflow
rates, discharge rates, storage volumes, and on-site stages at
any point in time. Figure 24 is a graphical flood routing of
a particular design event. In the example problem a numerical
method for flood routing is presented.

A close look at the information on Figure 24 will provide a lot
of information as to the performance of a surface water manage-
ment system during a design event. The solid-line curve is the
Inflow Hydrograph and represents the rate of runoff generation.
The dotted-1ine curve is the Qutflow Hydrograph and represents
the discharge rate of the outfall structure(s?. The area under
the inflow hydrograph represents the Total Volume of Runoff.

The area under the outflow hydrograph represents the Total Volume
Discharged. The difference between the total volume of runoff
and the total volume discharged is the Total Volume Stored.

Whenever the inflow rate is greater than the outflow rate the on-
site stage rises. Whenever the outflow rate is greater than the
inflcw rate the on-site stage drops. At the Point of Dynamic
Equilibrium the inflow rate equals the outflow rate and the stage
does not change. Prior to this point the inflow rate exceeded

the cutflow rate and the stage was continually rising. After this

point the outflow rate exceeds the inflow rate and the stage drops.

Consequently, the on-site stage has reached its peak value at this
point. Since the discharge capacity is directly related to the
on-site stage, the structure is also passing its peak discharge at
this point.

Since at the Point of Dynamic Equilibrium we know the peak stage
on-site and the peak discharge for a particular design event it is
this point which we are interested in knowing. Flood Routing is
the way in which this point is found.
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Part C - Surface Water Management Example Problem
The example problem which follows incorporates all of the theories and prin-
ciples of Part B of this volume to design a surface water management system
which meets the criteria as delineated in Part A of this volume.

Any specific questions about any portion of this example problem can be
answered personally through a visit with the staff.

~90-



EXAMPLE PROBLEM

e 5,280'

-

3.1 dw./ac.

5,280'
0D

N\ wour- .
e
N
1 '

40 ACRES 'IOACRE}

S.F.R.
3.1 dw./ac.
o \N
~ \\
Qutfail
|
~ CANAL -
XX 50 ACRES s 10 ACRES
s\\ WATERWAYS BN AKES

Allowable 25 year discharge to canal

Q'G-g-+ 59A A = in square miles

Q= in cfs
Maintained canal stage 9.0

25 year design stage 11.9

24 hour rainfalls
100 year 13"

25 year 10¢

3 year &"

FIGURE 25
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Minimum road elevation 14.%
Minimum floor elevation 17.0



Given: EXAMPLE DESIGN PROBLEM

- Regulated Discharge -

640 acre development

140 acre golf course with 10 acres lakes
40 acre'multl~family - 10 du/acre

10 acre commerical

400 acres SFR - 3.1 du/acre

50 acres waterways

1. Compute pervious/impervious
a. Estimate road R/W @ 25% of (640-140) = 125 Ac.
Impervious @ 30% of 125 Ac = 37.5 Ac.
b. Lakes (impervious) = 10450 = 60 Ac.
c. Commerical 10 Ac. impervious
d. SFR - 400 X 3.1 - 1240 lots @ 3000 SF/lot imp.

3000 _
1240 XAEEZE = 85.4 Ac.

e. Multi-family @ 5 X 1350 (bldg.) + 10 X 650 (park).
= 13,250 SF/acre X 40 acres = 12.2 Ac.
f. Total impervious = 37.5 + 60 + 10 + 85.4 + 12.2 = 205.1 Ac.

g. Pervious = 640 - 205 = 435 Ac,

2  Compute ground water storage and $CS Curve No.
a. Maintained water stage el. 11,0
b. Minimum road el. 14.5
€. Local well logs show the ground water table is at 3.5' over the

entire project.
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d. Say 3.5 ft. computed soil-storage is 75% of 8.8" = 6.6“1

e. Ground storage = 435 X é?g-- 239 AF,
f. Equivalent to %%2 X 12 = 4,5" over total area.
0

- = t - 1222.- :
S = Abstraction = 4.5 § CN STT0 69.

Compute open surface stage-storage

a. Maintained stage el. 11.0.

b. Lakes store on vertlcal line el. 11,0 up.

¢. Golf course on straight line el. 4.0 to 18.0.

d. Roads and lots on straight line less house pads el. 14.5 to 17.5.
Use 450 acres - 85.4 -~ 6.2 (MFR) - 2 (Comm,) = 360+ Ac.

e. Calculations for developing curve

Storage (AF)

Stage Lakes G. Course Rds & Lots

(ft.) (60 Ac.) (130 Ac.) (360 Ac.)

11.0 0 1} 0

14.0 60 X 3 = 180 0 .0

14.5 60 X 3.5 = 210 1/8 X 130 X 255'- 4 0

16.0 60 X 5 = 300 ¥ X 130 X Z;Q'- 65 $ X 360 X 1?2‘- 135

30 2.5 2.5 ..
17.0 60 X 6 = 360 3/b X 130 X 5 =ik6. 5360 X5 = 375

~03-
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214
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f.

Stage - storage curve as developed given on Page 102,

Allowable discharge in C-14 as given In '"The Basis of Staff Review-Appendix" “-—]

Q'ng- S‘i)A -(1?4- 5‘&) 1 = 132 cfs

Welr crest elevations

Store first Inch above el. 11.0 - flat @ el. 11,0,

Minimum welr crest @ el. 11.0 +(§%% /6@)- 1.0+ 0.9 = 11.9

Check minimum building fldor elevations (100 year)

2h hour ralnfall 13" X 1.568 (Basis of Review) = 20.4" five
day nainfall,

-

Assume no discharge as explalined in *"The Basis of Staff Review'

0.4 n
Rainfall = 640 X 2755 1087 AF

Ground storage w» 240 AF

Surface storage = 847 AF

Entering into the stage-storage curve at 847 AF gives an elevation
of 16.9 £it. SInce the minimum floor was assumed to be at 17,0'

msl, 1t Is safe,

Compute the weir length

a,

Since the minimum floor elevationiis 17.0' msl, the stage for the
25 year - 5 day storm must not exceed this.
Assume a stage of 15.5', thus giving 15.5 - 11.9 = 3.6' of head over

the weir with an allowable discharge of 132 cfs,

-94.-



e,

1.
Q=330 0

132 = 3.3L (3.6) '3
L = length of weir = 5.86 say 6.0 ft.

Develop a stage-diicharge curve as shown on page 103 for the 6!

welr discharging Into C-14 through a 54'* CHP 50' long.

A bleeder must be incorporated Into the welr design at the wet season
maintalned water level. ODepending on the design of the welr a smadll
L]

v-notch, a small diameter plps, a slot, or a small hole may be used

for sald bleeder.

Check discharge computed for design frequency storm vs. the allowable

discharge.

For discharge into C-14 the '"Basis of Staff Review' gives & design
frequency of 25 years. Agaln a 5 day duration rainfall will be

distributed according to the ''‘Basis of Staff Review'.

-

The 25 year - 24 hour rainfall as given in the "SCS - Ralnfa!l

Frequency Atlas' is 10.0",

COmputatIoh of the peak stage and peak discharge Is shown In the

flood routing on page 6. “S" still equals 4.5,

The peak discharge Is 125,76 which Is less than the allowable Into

C-14 and thus is alright,
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9. Check roads vs.ldocal road criteria

a. In this Instance a 3 year storm wil) be assumed and because of the
stze of the project a 5 day duration rainfall wlll be used using the

distrtbution system as given in the ''Basfs of Staff Review''.

b. The 3 year - 24 hour rainfall is interpolated between the 2 year - -
24 hour and the 5 year - 24 hour as glven in the ""SCS - Rainfall
Frequency Atlas''. The rainfall for a 3 year - 24 hour storm equals i

6.0 inches,

¢. Computation of the peak stage is shown In the flood routing on page

98,5 =abstractlon = 4.5 inches as previocusly determined in #2.

d. The peak stage for the 3 year - 5 day storm is 14.0* ms)! and the 7

mintmum road was at 14.5' msl, therefore the road is safe.
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Step 1,

Step 2.
Step 3.
Step 4,

- Step 5.

Step 6.

Step 7.

Step 8.

*Step 9.

Calculation Steps for Flood Routing

Up Thru the 62.0 Hour Time Period

Columns‘l. 2, and 3 are taken directly from the ""Basis of Staff

Review',

Cotumn 4 = Column 3 X 24 hour rainfall

Column 5 = (Column 4 - 0.25)?//1Column 4+ 0.85)

Column 6 = Column 5 X (Total acreage s 12)

Column 6 - Column 9 (on the previous row) = Initial Storage

Enter into stage-storage graph at initial storage and get

an Initial stage.

tf thé initial stage is below the top of the Qelr;
a. Column 7 and 8 are zero

b. Column 9 =0

c. Column 10 = Column 6

d. Enter the stage-storage curve at the storage'Value'in Column

10 and get the stage and enter in to Column 11,

If initial stage Is above the top of the welr, disregard Step 7.

Compute Column 7

a. H= {Initial Stage + Column 11 (previous row})} : 2 - top of welr
ht. in msl,

b. Plug H into weir ahd pipe formulas being used or enter .the corre-
sponding stage into the stage discharge curve to determine dischapge

in cfs, ‘Enter in Column 7.

-99-
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$ Step 10. Column 8 = {Column 7 X Column 1 X 26,928) + 325,850..
Step 11. Column 9 = Column 8 + Column 9 (previous row)
Step 12. Column 10 = Column 6 - Column 9

¢ Step 13. Enter Into the stage-storage curve at the storage value from

Column 10 and enter the stage into Column 11.

* |If the stage given in Column 11 {previous row) is lower than the top

of the weir use the top of weir height to compute the head.

$ Conversion Factors: 1) 26,928 = éi_ss.e)(.@_ie%(z.ka gal)

T minf\Y hour/\y . ft

2) 325,850 gal./ac-ft

¢ Note that this is an Iterative method and In some cases extra [terations

may be necessary.
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Calculation Steps
for
Flood Routing
for

the 62.0 thru 120.0 Hour Time Period

Steps 1 thru 4 are the same.

Step 5. Compute Column 7

Step 6.
Step 7.
Step 8..

Step 9.

b.

h.

H = Column 11 (previous row) = top of weir height

Plug H into weir formula and get initial discharge in cfs.
Acre-feét = (cfs X Column 1 X 26,928) + 325,850.

Total discharge in acre-feet = Acre-feet computed in c. +
Column 9 (prévlous row) .

Volume stored = Column 6 - total discharge

Enter.stage - storage curve at volume stored and get a stage
Recompute H, H = § X {Column 11 (previous row) + stage computed
in f.} - top of weir

Column 7 is now determined by plugging new H into weir formula.

Column 8 = {Column 7 X Column 1 X 26,928) : 325;850

Column 9 = Column 8 + Column 9 {previous réw)

Column 10 = Column 6 - Column 9

Enter into the stage-storage curve at the storage value from Column

10 and enter the stage in Column 1t.
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