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INSPEC:
REFER TO THE FEDERAL REGULATIONS (AND RELATED PRIVATE TRAINING MATERIALS) IN REGARD
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. THERE ARE SEVERAL COMMERCIAL CTURES T SYSTEMS THAT ARE ACCESSIBLE
VIA THE INTERNET.

. A SINGLE ACCESS MANHOLE OR GRADE INLET IS PROHIBITED, AS IT WILL DISCOURAGE MAINTENANCE ACTIVITIES,
AND INCREASE THE RISK OF WORKER SAFETY,

. DUE TO HIGH FAILURE RATES (AND THE HIGH PROBABILITY OF OF INADEQUATE MAINTENANCE REHABILITATION),
EFFLUENT FILTRATION AND UNDER DRAIN DETENTION SYSTEMS WILL NOT BE ALLOWED WITHIN AN UNDERGROUND

RETENTION VAULT / CHAMBER SYSTEM,

GENERIC UNDERGROUND RETENTION VAULTS / CHAMBERS
NOT TO SCALE

o az

Presentation Objective

To provide additional information, training and

reference materials to Florida licensed professionals so

they may successfully design storm water management
systems that meet their client’s objectives, while protecting
the interests of the public.
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DRAFT Applicant’s Handbook

Proposed Statewide Stormwater Treatment Rule (SSTR)
July, 2009 Revision

DEPARTMENT OF ENVIRONMENTAL PROTECTION
AND WATER MANAGEMENT DISTRICTS

ENVIRONMENTAL RESOURCE PERMIT
DRAFT (JULY 2009)

STORMWATER QUALITY
APPLICANT’S HANDBOOK

Avalillable on-line at:

DESIGN REQUIREMENTS FOR http://www.dep.state.fl.us/water/wetlands/erp/
STORMWATER TREATMENT SYSTEMS IN rules/stormwater/docs/ah_rule_draft7809.pdf
FLORIDA

<insert effective date>

D‘;g ]
& FLORIDA
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First things First

Obtain ACCURATE Solls data

The “Tail that wags the Dog” in regard to
designing RETENTION systems.

Seasonal High Ground Water Table (SHGWT) & confining unit depths, and horizontal &
vertical hydraulic conductivity (Kv & Kh) rates at the correct depths.

Soils

The Solid Foundation
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Obtalnlng ACCURATE SO|IS data

Requirements, Guidance and
Recommendations for Soil Testing are
currently addressed in Sub-Section 16.7 of the
July, 2009 DRAFT Applicant’s Handbook, for
the proposed SSTR.
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Basic Soil Conditions in Florida

Excessively* Drained
HSG = “A” soils,

SHGWT > 6 feet Below Land Surface (B.L.S.)

These are the best soil

conditions for
RETENTION systems

Typical landscape over Candler soils Candler soil profile

Somewhat Excessively* to
Well* Drained
HSG = “A” and “B” soils,

SHGWT 42 inches to 72 inches Below Land
Surface (B.L.S.)

* Refer to the following NRCS web site for
the Natural Drainage Class definitions:
http://soils.usda.gov/technical/manual/print
- LenElN _version/chapter3.html#27
profile
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Typical landscape over Tavares soils Tavares soil
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Basic Soil Conditions In Florida

Moderately* to Somewhat
Poorly* Drained
HSG = “C” soils,

SHGWT 18 inches to 42 inches Below Land
Surface (B.L.S.)

These soil conditions may
require imported
“hydraulically clean soils”

Tyical Iadscpe over Nobleton sils = Narcoossee soil :
profile for the proper operation of

RETENTION systems

Poorly* to Very Poorly*
Drained
HSG = “D” soils,

SHGWT Zero (0) to Twelve (12) inches
Below Land Surface (B.L.S.)

* Refer to the following NRCS web site for
B S g the Natural Drainage Class definitions:
MR D T R http://soils.usda.gov/technical/manual/print
Typical landscape over Pomona soils Immokalee soil _version/chapter3.html#27
profile
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Natural Drainage Class definitions™

Chapter 3—Examination and Description of Soils SOIL SURVEY MANUAL 31

ITWTeysm—

Natural drainage class refers to the frequency and duration of wet periods under conditions
similar to those under which the soil developed. Alteration of the water regime by man, either
through dramage or irrigation, 1s not a consideration unless the alterations have sigmificantly
changed the morphology of the soil. The classes follow:

Excessively drained. Water 1s removed very rapidly. The occurrence of internal free water
commonly 1s very rare or very deep. The soils are commonly coarse-textured and have very
high hydraulic conductivity or are very shallow.

Somewhat excessively drained. Water is removed from the soil rapidly. Intemal free
water occurrence commonly 1s very rare or very deep. The soils are commonly coarse-
textured and have high saturated hydraulic conductivity or are very shallow.

Well drained. Water is removed from the soil readily but not rapidly. Internal free water
occurrence commonly 1s deep or very deep:; annual duration is not specified. Water 1s
available to plants throughout most of the growing season in humid regions. Wetness does
not inhibit growth of roots for significant periods during most growing seasons. The soils
are mainly free of the deep to redoximorphic features that are related to wetness.

Moderately well drained. Water is removed from the soil somewhat slowly during some
periods of the year. Internal free water occurrence commonly 1s moderately deep and
transitory through permanent. The soils are wet for only a short time within the rooting
depth during the growing season, but long enough that most mesophvtic crops are affected.
They commonly have a moderarely low or lower saturated hydraulic conductivity in a layer
within the upper 1 m, periodically recerve high rainfall, or both.

Somewhat poorly drained. Water is removed slowly so that the soil 15 wet at a shallow
depth for significant periods during the growing season. The occumrence of intemal free
water commonly 1s shallow to moderately deep and transitory to permanent. Wetness
markedly restricts the growth of mesophytic crops. unless artificial dramnage 1s provided.
The soils commonly have one or more of the following characteristics: low or very low
saturated hydraulic comductivity, a high water table, additional water from seepage, or
nearly continuous rainfall.

Poorly drained. Water 1s removed so slowly that the soil 1s wet at shallow depths
periodically during the growing season or remains wet for long periods. The occurrence of
internal free water is shallow or very shallow and common or persistent. Free water 1s
commonly at or near the surface long enough dunng the growing season so that most
mesophytic crops cannot be grown, unless the soil 1s artificially dramed. The soil, however,
1s not continuously wet directly below plow-depth. Free water at shallow depth 1s usually
present. This water table 1s commonly the result of Jow or very low saturated hydraulic
conductivity of nearly continuous rainfall, or of a combination of these.

Very poorly drained. Water is removed from the soil so slowly that free water remains at or
very near the ground surface during much of the growing season. The occurrence of internal
free water 1s very shallow and persistent or permanent. Unless the soil 1s artificially drained,
most mesophytic crops cannot be grown. The soils are commonly level or depressed and
frequently ponded. If ramnfall 1s high or nearly continuous, slope gradients may be greater.

* Refer to the following NRCS web site for the Natural Drainage

Class definitions:

http://soils.usda.gov/technical/manual/print_version/chapter3.html#27

United States Department of Agriculture
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Now available online, the Soil Survey Manual, published if) October 1993
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Download the Seil Survey Manual

The October, 1993 Soil Survey Manual can be obtained from the

following NRCS web site:

http://soils.usda.gov/technical/manual/
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“Dry” RETENTION Systems

“Dry” RETENTION
systems are currently
addressed Iin Section 4

of the July, 2009
DRAFT Applicant’s
Handbook, for the
oroposed SSTR.

TOP OF BANK (TOB)
FREEBOARD BETWEEN EOE AND TOB (12 INCH RECOMMENDED MINIMUM)

TOP OF FLOOD CONTROL ATTENUATION VOLUME - IF APPLICABLE
OVERFLOW WATER ELEVATION (WEIR CREST)

REQUIRED TREATMENT VOLUME (RTV)
SAFETY GRATE
WEIR CREST

EMERGENCY OVERFLOW
ELEVATION (EOE)

|
|
‘ |
NUTRIENT ||| | .
! RTV RECOVERY BY
ABSORPTION | |
MEDIA f 1 9 1 f t t 1t 1 1 | 1 1 SOILINFILTRATION
(IF APPLICABLE)

//////////////////////////////

,
/////////
///////////////////////////////////////////////////////////////

TYPICAL X-SECTION OF A MAN MADE "DRY" RETENTION SYSTEM
N OT TO S CALE TYPIGAL XSEGTION OF A MAN ADE DRY RETENTION SYSTEM = AS OF 06x2409.0WG

Figure 4.1
Typical Cross-section of “Dry” Retention Basin
(From the July, 2009 DRAFT Applicant’s
Handbook, for the proposed SSTR).

Unless “hydraulically clean soils” are imported,
these types of retention systems are typically
restricted to HSG = “A” and “B” soils.
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What are “Hydraulically Clean Soils”?

Hydraulically clean soils* will be
defined as materials that are free
of materials (clays, organics,
etc.) that will impede the soil’s
saturated vertical and horizontal
hydraulic conductivity.

* Refer to Sub-Section 12.4.2(d) of the July, 2009 DRAFT Applicant’s Handbook
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“Dry” Swales with Swale Blocks

Long / linear “Dry” Retention Areas

R

U Rl  S\ales with Swale
g - o i Blocks (linear
a SR T Gl retention areas) are

Candler (HSG “A”) Tavares (HSG = “A”) Narcoossee (HSG = “C”)

L iyl CUTrently addressed
T i in Section 4.8 of the
July, 2009 DRAFT
Applicant’s
Handbook, for the
proposed SSTR.

& Unless “hydraulically clean
. soils” are imported, these
types of retention systems
are typically restricted to
HSG = “A”, “B” and “C”
soils.

Design Guide, Volume 2, Vegetative Bio-filters
http://www.epa.gov/ORD/NRMRL/pubs/600r04121/600r04121.htm
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Vegetated “Dry” Swales Without Swale Blocks

NOTE: SWALES (WITHOUT DITCH BLOCKS) ONLY

HOLD WATER DURING AND IMMEDIATELY AFTER
TOP OF BANK

A STORM EVENT AND THUS THE SYSTEM IS

NORMALLY "DRY".

WIDTH
12" FREEBOARD (RECOMMENDED MINIMUM)

bl 4 DEPTH lﬁ [ REQUIRED TREATMENT VOLUME (RTV)
4 i ———

Candler (HSG “A”)
soil profile, SHGWT
> 6 feet B.LS.

W:D => 6:1 (H TO V)

NUTRIENT
ABSORPTION MEDIA
(IF APPLICABLE)

R A A A

RTV RECOVERY BY SOIL INFILTRATION (RECOMMENDED UNSATURATED INFILTRATION ONLY)
SEASONAL HIGH GROUND WATER TABLE (SHGWT) !

=S B TYPlCAL X-SECTlON OF A VEGETATED 'DRY" SWALE
. Tavares (HSG “A”) WITHOUT DITCH BLOCKS

soil profile, SHGWT NOT TO SCALE R ——
42" to . : .
- Figure 7.1 Typical Cross-section of a Vegetated Swale

without Swale Blocks

Vegetated Swales Without Swale
Blocks are currently addressed in

Narc‘o;'s;:?:e: Section 7.0 of the July, 2009 DRAFT
| pro;‘”c(;’)SHGWT Applicant’s Handbook, for the
18” to 42” B.L.S. proposed SSTR.

A A L e Y s d = Unless “hydraulically clean soils” are imported,
http Hwww.dep state.fl.us/water/nonpoint/pubs.htm#Urban these typeS of retention SyStemS are typlcally
) BMP_R h:R . .
R i restricted to HSG = “A”, “B” and “C” soils.
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Underground Exfiltration Trench Systems

TOP OF PAVEMENT OR FINISHED GRADE

R
7 SELECT FILL //\\\///\\\
=

//\ //\
\/\\\

AU

NUTRIENT D
ABSORPTION MEDIA y S IALE ‘F"-TER
(IF APPLICABLE) ey o FABRIC
TRENCH 0 frescoraredy | o, © TREATMENT
HEIGHT oA e L ) VOLUME
) O\, ' ) (RTV)

"(. , . o) -
’“)JO "“FL}

O T O 2',\
' o RESERVOIR: ©
RGNS IES] O)

‘—- TRENCH WIDTH ——‘ RTV RECOVERY BY
SOIL INFILTRATION

SEASONAL HIGH GROUND WATER TABLE (SHGWT) Y
LRI LLLE L LI L] L]

NOT TO SCALE Generle Exftren X-Sectlon as of 06-24-0,dwg

Figure 6.1
Cross-section of a Typical Underground
Exfiltration Trench

Underground Exfiltration Trench
Systems are currently addressed in

2

C:ndler - ?’f) ANy (HS(;:‘:A”) Section 6.0 of the July, 2009 DRAFT
soil profile, SHGWT soil profile, SHGWT Applicant’s Handbook, for the
> 6 feet B.L.S. 42” to 72” B.L.S. proposed SSTR

Unless “hydraulically clean soils” are imported,
these types of retention systems are typically
restricted to HSG = “A” and “B” soils. Slide #13



Pervious Pavement Systems*

* Dr. Manoj Chopra will provide a more in-depth
{ s discussion of these types of retention systems

later in tonight’s program.

T

*.'\~——CONCRETE CURBS —»/ : ]

G oCo0 ECFCECECFCECFCFCFCF GGG
00000a0R0002020202020202020202020200000 REQUIRED
9020{AGGREGATE RESERVOIR>¢0¢0}
] OOOOGUOQOUG 0% Y0%0%0%0%0% %00 %0%0%02f TREATMENT
0000000 0r0~0-0-0-0-0-0-0-0-0-0-0,05850{ VOLUME
feoogest  WOVEN OR NON-WOVEN jogogogf (RTV)
02099 0%c%:9¢
ogogggtENGINEE RING FILTER FABR|03ogogog "
[satre Buite e Toil's o= oo il Bouil's o 00N 0I0N0N0n0 00 v
ogogogofogotogolog Llogogogogogofogogon]
Fo%:%c%0%2%520%: % 096%%:%:%:%0%:0% s

//\//\//\
IL INFIL
|

\

TYPICAL PERVIOUS PAVEMENT CROSS SECTION

NOT TO SCALE

TYRICAL

cROSS

]

Bl >

Tavares (HSG = “A”)

Candler (HSG “A”) Narcoossee (HSG = “C”)
soil profile, SHGWT  soil profile, SHGWT 42” soil profile, SHGWT 18”
> 6 feet B.L.S. to 72” B.L.S. to 42” B.L.S.

Unless “hydraulically clean soils” are imported,

these types of retention systems are typically
restricted to HSG = “A”, “B” and “C” soils.

Pervious Pavement Systems are
currently addressed in Sub-Section
12.4 of the July, 2009 DRAFT
Applicant’s Handbook, for the

proposed SSTR. Slide #14



Underground Retention Vault / Chamber Systems

i--| RECESSED LANDSCAPED AREA

TOP OF PAVEMENT CONCRETE

|OR FINISHED GRADE COLLAR
DRAINAGE INLET OR FINISHED G AT FINISHED
OR MAN HOLE SURFACE

e — N LN AN AN AN 5 55 .
R\\‘{\\\CGMPACYEDFILL\\Y' <X % ey

NS
N,

oy

NN

INSPECTION PORT t
REFER TO THE FEDERAL REGULATIONS (AND RELATED PRIVATE TRAINING MATERIALS) IN REGARD
TO CONFINED SPACE ISSUES FDR MAINTENANCE WORKER SAFETY ;

NN

G \\ NUTRIENT ABSORPTION MEDIA \//\\\/\\ NON COMPACTED SOIL FLOOR \\\\\\ e
/\
!

ﬂﬁﬂ & ST APPLICABLE) }7 RIS T RN
\ \ T T | | O | I |

-7 B N I A R 0 A A T A A B B
SEASONAL HIGH GROUND WATER TABLE (SHGWT) !

NOTES

1. THERE ARE SEVERAL COMMERCIAL MANUFACTURES OF UNDERGROUND VAULT SYSTEMS THAT ARE ACCESSIBLE
M al n t e n an C e W O r‘ ker S afety | S a C O n C er n | n 2, 2.?:'.".ﬁéi?ﬁﬁf?ﬁé".?.’éﬁ%fﬁgfé‘&”ﬂ#éﬂ's PROHIBITED, AS IT WILL DISCOURAGE MAINTENANCE ACTIVITIES,
s 3. DUE TO HIGH FAILURE RATES (AND THE HIGH PROBABILITY OF OF INADEQUATE MAINTENANCE REHABILITATION),
th ese types of 13 co nfl n ed S pace I syste m S d u e EglélﬁrgNFHW’%mmggggsgg;mn DETENTION SYSTEMS WILL NOT BE ALLOWED WITHIN AN UNDERGROUND
. : GENERIC UNDERGROUND RETENTION VAULTS / CHAMBERS
to the anaerobic environment. NGT TO SCALE
Figure 13.1
Generic Underground Retention Vaults /
Chambers

Underground Retention Vault /

i .- Chamber Systems are currently
Candler (HSG ia) TaQ.;;(EéG.‘;”) addressed in Section 13 of the July,
soil profile, SHGWT soil profile, SHGWT 2009 DRAFT Applicant’s Handbook,

> 6 feet B.L.S. 42” to 72” B.L.S. fOr the proposed SSTR.

Unless “hydraulically clean soils” are imported,

these types of retention systems are typically
restricted to HSG = “A” and “B” soils. Slide #15




Underground Retention Vault / Chamber Systems

Maintenance worker safety is a concern in these
types of “confined space” systems due to the
anaerobic environment.

Filter System * “_Confined Space” issues are
discussed in greater detail in

%5 Due to a high degree of difficulty Sub-Section 13.7 of the July, 2009

in rehabilitation and maintenance, DPRAFT Applicant’s Handbook, for

filter and underdrain detention the proposed SSTR).
systems will not be permitted.

(Refer to Sub-Section 13.6 of the
July, 2009 DRAFT Applicant’s

Handbook, for the proposed SSTR).
Slide #16



A major consideration in storm water management
IS the balancing of Risk (and Liability) vs. Cost.

Higher development Higher research &
costs to my client < 2 field investigation
costs to my employer

The storm water
design
professional

My Client  Professional My Employer
liability risk

g @i \What level of risk are you
IRt —= \\illing to take in the design
— of your surface water
management system?

Maintenance worker safety is a concern in
these types of “confined space” systems due
to the anaerobic environment.
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The RTV*

Recovery Analysis

of Retention Systems
Designs

* RTV = Required Treatment Volume



The Solil Infiltration Process

—— TOP OF BANK

—— FREEBOARD (12 INCH RECOMMENDED MINIMUM)

REQUIRED ATTENUATION VOLUME (RAV) - IF APPLICABLE
OVERFLOW WATER ELEVATION (WEIR CREST)

TOP OF THE REQUIRED TREATMENT VOLUME (RTV)

..........
//////////
///////////
/////
//////////
...............
/////////
v /.’. '/.’ PR A AP R AN AN A P
......................

7o 7
/////
////////////////
...............
////////////////
- ////_ ///////////////

//////
///////////////

el

GROUNDWATER MOUNDING BENEATH A RETENTION SYSTEM

NOT TO SCALE

GROUNDWATER WOUNDING SKETCH - AS OF DED1-09.0WG

Figure 16.2. Ground Water Mounding Beneath a Retention System

Infiltration
processes are
currently
addressed In
Sub-Section 16.4
of the July, 2009
DRAFT
Applicant’s
Handbook, for
the proposed
SSTR.
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Recovery / Mounding analysis of the Required Treatment Volume (RTV)

DRY RETENTION
UNSATURATED VERTICAL INFILTRATION ONLY “Dry” ponds
IME DEPENDENT) : & Swal eS’
\ e UNAEIrground

exfiltration

POND

'\ trenches,
R TTON Unsaturated -
Vertical p e rVI O u S
Infiltration Rate
n = fillable porosity p a.V e m e n t
= Q:trlllzrgpetglhydraul INFTIAL
conductivity ‘;.?BTEER a.n d
a4 1 ELEVATION,
WaTER - - underground
TABLE \
AQUIFER vault /
| HYDRAULICALLY RESTRICTIVE LAYER | C h am b er
systems

2007 Stormwater Workshop
Graphic courtesy of Devo Seereeram, P.E., Ph.D.

— used with permission
Devo Engineering - Orlando, Florida
http://devoeng.com/
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Recovery / Mounding analysis of the Required Treatment Volume (RTV)

DRY RETENTIO STAGEII IIEGWEHV @

SATURATED

Consulting Geotechnical Engineers

2007 Stormwater Workshop
IME DEPENDENT) D EV y,@

DISCHARGE

POND \
BOTTOM
ELEVATION
INITIAL
WATER
TABLE
ELEVATION
BASE OF = =
WATER
TABLE '\
AQUIFER
| HYDRAULICALLY RESTRICTIVE LAYER |

note: initial flat water table assumption is not unrealistic when the natural gradient is considered
together with the duration of loading and the corresponding radius of influence.

Graphic courtesy of Devo Seereeram, P.E., Ph.D.

— used with permission
Devo Engineering - Orlando, Florida
http://devoeng.com/

“Dry” ponds
& swales,
underground
exfiltration
trenches,
pervious
pavement
and
underground
vault /
chamber
systems
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Recovery Analysis of Retention Systems Designs

Special Publication SJ93-5P10

Full-Scale Hydrologic Monitoring of
Stormwater Retention Ponds and

v Recommended Hydro-Geotechnical
ar : . ; -
ol Design Methodologies

g € These publications =

Indian River Lagoon Basin

n ) St..Johns River Water Management District
are available on FDEP’s Forid
Prepared by:
web site as follows: Professions Service Indystios nc

http://www.dep.state.fl.us/water/wetlands/erp/rules
/[stormwater/issue_lid.htm

~

repared for:

@“MW SN
L
&
7 St. Johns River Water Management District
§ Palatka, Florida
==
August 1993
Vertical Unsaturated Flow Horizontal Saturated Flow
Green and Ampt Equation Simplified Analytical Method Several of these methodologies are available
Hantush Equation PONDFLOW commercially in computer programs (PONDS®, Modret®,
g;’rr:;”EEq?;;ﬁ')?]” Modified MODES ICPR Perc Pack®, etc.). The Department / District can
Holton Equation neither endorse any program nor certify program results.

Table 16.1. Accepted Methodologies for Retention BMP Recovery

Accepted Methodologies for Determining Retention
BMP Recovery are currently addressed in Sub-
Sections 16.5 and 16.6 of the July, 2009 DRAFT
Applicant’s Handbook, for the proposed SSTR.
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Accuracy of Manual Computations
or Computer Model Simulations

“Garbage In — Garbage Out”

Please remember that these
computations / simulations are
only as good as the input data
(I.e. accurate solils information)
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Some Closing Thoughts

There never seems to be enough time and $$$ to
conduct field reconnaissance, obtain field verified
topographic survey information, digital
photography or soils data, nor to verify the results
of computer modeling. However, there is always
enough time and $$% to defend yourself in an

Administrative Hearing or a Court of Law.

Statue of justice atop the dome of
the Old Bailey court in London, a
woman (without a blindfold),
holding in her right hand a sword
standing for the power to punish,
and in her left hand a balance
standing for equity.
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Engineers Creed

As a Professional Engineer, | dedicate my professional knowledge and
skill to the advancement and betterment of human welfare.

| pledge:
To give the utmost of performance;
To participate in none but honest enterprise;

To live and work according to the laws of man and the highest standards
of professional conduct;

To place service before profit, the honor and standing of the profession
before personal advantage, and the public welfare above all other
considerations.

In humility and with need for Divine Guidance, | make this pledge.

Adopted by the National Society of Professional Engineers, June, 1954
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This concludes our presentation

—thanks for your attention

)

Good engineering protects the environment!

Questions and Discussion to follow.

a program from the

AMERICAN

CADEMY

UNvissmy or()wnw,nouum‘ 1\
Stormwater NS
Management
ACADEMY

OF ENVIRONMENTAL ENGINEERS”
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