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* 60% of US Senate is lawyers but less
than 1% of the population comprises
lawyers.

LAWYERS VS. ENGINEERS IN

GOVERNMENT

LAWYERS

* the President is a lawyer, the first
lady 1s a lawyer, and the vice

president is a lawyer. 57 lawyers in

US Senate out of 100. There are
Zero Civil Engineers.




STANDARD OF CARE FOR A DRAINAGE
PROFESSIONAL

This is the operating definition for standard of care in the drainage
engineering profession:

In performing professional services for a client, a drainage engineer has the duty to have
that degree of learning and skill ordinarily possessed by reputable drainage engineers,
practicing in the same or similar locality and under similar circumstances. It is the
drainage engineer's further duty to use the care and skill ordinarily used in like cases by
reputable members of the drainage engineering profession practicing in the same or
similar locality under similar circumstances, and to use reasonable diligence and the
drainage engineer's best judgment in the exercise of professional skill and in the
application of learning, in an effort to accomplish the purpose for which the drainage
engineer was employed.
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STANDARD OF CARE FOR A DRAINAGE .
PROFESSIONAL

The four key items in this definition are as follows:

#~ have learning and skill ordinarily possessed by reputable engineers practicing in the same
or similar locality and under similar circumstances;

# use care and skill ordinarily possessed by reputable engineers practicing in the same or
similar locality and under similar circumstances;

# use reasonable diligence and best judgment; and

# to accomplish the purpose for which the engineer was employed.




LITIGATION TRENDS IN STORMWATER\
CASES

# Sue all professional firms which are listed on the plans (civil engineer, wetland ecologist,
geotech, surveyor), especially those with deep pockets and significant liability insurance
coverage.

# In addition to suing the firm, the trend now is to sue the individual engineer(s) involved
with the project. In 1999, the Florida Supreme Court’ decision in “Moransais vs.
Heathman” allowed Plaintiffs to personally sue the engineer in cases of “negligence”
which result in economic loss. Review the Failed Senate Bill 288 for background
information on this issue affecting engineers; the attempt to limit tort liability for design
professionals was not passed.

# Inclusion of the P.E. in the litigation is sometimes a ploy by Plaintiffs to:
1. get around the professional insurance liability limits of the company, and

2. includes the engineer personallyin the Litigation to add a fear factor so the “sued

engineer” will urge the insurance company to settle and “get him/ger out of this
personal mess”.
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LITIGATION TRENDS IN STORMWATER\

CASES

The majority of the Plaintiffs expect a settlement at mediation (for a substantial sumor a
sum deemed to be nuisance by the insurance company) and they do not expect to go to
trnal where they can lose. Many cases settle on the courthouse steps.

A lot of the posturing during litigation proceedings is simply a shake-down of the insurance
company. A thick report by the plaintiff is one way an opportunistic plaintiff can inject
fear into an insurance adjuster and yield a settlement.

Implications of Arbitration in the Process. If arbitrator’s decision is not accepted, then the
losing side at trial becomes responsible for the victor’s attorney fees.

If you are personally sued, do not panic although that is a natural reaction as there is
supposed shame associated with it. It is part of business in our increasingly litigation-prone
culture.

An agency permit is not an endorsement of your calculations. This is not a defense.
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Administrative Procedures

# Administrative procedures:  40C-1, FAC - Revised Dec. 27, 2010
Sections 120.569 & 120.57, FS and Chapter 28-106 FAC
40C-1.1007 Point of Entry Into Proceedings

# All District permitting decisions - notice published by District or Applicant
When provided by Applicant, an affidavit of publication must be provided to the District

# Request for Administrative Hearing must be made within 21 days of notice or 14 days if SSL




What does a District Permit give R

you?

# Authorization to build a Surface water/Stormwater Management System
System includes parking lots, stormsewers, swales, buildings, ponds, etc.
Only as good as the information provided.

# Design PE is the engineer of record, not the District reviewer.

» Hearing must be made within 21 days of notice or 14 days if SSL (Sovereign Submerged
Lands).
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Design/Construction Pitfalls )

Survey information - NGVD, NAVD, match grade to adjacent properties
Geotechnical information - WT, soil properties, confining layer/BOA.
Sheet flow to Point Discharge.

Poor stabilization, eroded banks, erosion from lots, inadequate Erosion & Sediment Control
measures.

Remove the erosion & sediment control measures and provide permanent stabilization.

Missing parts of the system, ie underdrain pipe, clay core, impermeable membrane, weir
inside structure.

Construction debris in pond berms.




» As-Built certification:

1.Are As-built survey plans needed?
2.Note changes

» System Inspection:

1.Check inspection frequency required by permit condition
2.Be familiar with design calculations

3.Notify District of any concerns or questions

St. Johns River

4 Water Management District




Examples of the failures which may =
occur with stormwater systems:

Topic #1: First, during construction, the contractor may not have
considered the natural flow paths for stormwater runoff through his work
site with the result that some flow lines are obstructed leading to
upstream blockages and impoundments, some of which may fail with a
“tidal wave” effect. These failures cause significant erosion and

environmental damage since they release a lot of sediment-laden water.
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Obstruction of Natural
Drainage Flow Path During
Construction
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Obstruction of Natural Drainage
Flow Path During Construction




Examples of the failures which may\

occur with stormwater systems:

Topic #2: After the system is constructed, the drainage

flow pattern may become altered where stormwater
is now diverted into areas where it was not intended
or may be impounded in upstream areas causing
flooding. Some badly desighed diversions can also

dehydrate wetland ecosystems.
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Topic #3:

Examples of the failures which may
occur with stormwater systems:

Stormwater storage and/or conveyance systems
may be under-sizedin some cases due to
calculation errors by the design engineer or some
other design deficiency which affects system
performance (such as a mis-estimate of the

water table in the ground or accounting for too
much ground infiltration in the stormwater

holding pond).
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STATE LAW ON DISCHARGE TO LAND-= .
LOCKED LAKES

»10.4.2 Systems discharging to land-locked lakes which are
adjacent to properties of more than one ownership shall not
cause an increase in the total pre-development flood stage. This
can be accomplished through retention with percolation or, if
the soil conditions are not sufficient for percolation, then
through detention for a duration sufficient to mitigate adverse
impacts on flood stages. In determining the volume of direct
runoff, 96-hour duration storm is to be used.
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The actual results for the 25yr/96hr storm (12 inches of rain)

Pond Predevglnpment Pustdm{elnpment
(cubic feet) (cubic feet)

RAI 1 149,612 256,423

RAIl 2 39,181 114,773

RAI 3 10,503 31,475

Total 205,352 402,671

Consultant used an incorrect procedure which resulted in over
400,000 cubic feet of infiltration into the ground for this storm event

2002 PERMIT CALCULATIONS BY
CONSULTANT CONTAINED AN ERROR
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DISCHARGE FOR 100YR/24HR STORM (10.6 INCHES OF RAIN)
Pond Predevelopment Postdevelopment
(cubic feet) (cubic feet)
RAI 1 112,547 193,240
RAI 2 29,475 31,646
RAI 3 12,457 24,737
Total 154,478 249,623
2002 PERMIT CALCULATIONS BY

CONSULTANT CONTAINED AN ERROR




Berm Failure

During the early days of Tropical Storm Fay, Project X stormwater pond
experienced a berm failure as a result of uncontrolled discharge over the
berm




Flooding at Downstream
Building

Water entering building




Flooding at Downstream Building

Sandbags stacked against entrance door.




¢, Functioning High Level Outfall Structure
e

~ in a Nearby Pond During Tropical Storm
Fay




Examples of the failures which rn_a_y\

occur with stormwater systems:

Topic #4: Stormwater impoundment failures leading to sudden

releases of stormwater causing flooding and damage to

downstream properties.




Pond Berms Failures (Tropical
Storm Fay)




Miller Road Pond Outfall

(Photo 1 of 4)
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Glen Club Drive Pond Berm
Failure (photo 2 of 4)
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Grande Ville Apartments
(Photo 3 of 4)
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saxon Trace Apartments
(Photo 4 of 4)
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Examples of the failures which may\

occur with stormwater systems:

Topic #5: Seepage through pond berms or an artificial rise in the

water table in the locality of a stormwater storage
system which causes nuisance flooding or chronic
wetnhess/seepage/flooding to adjacent land owners.
Some lake level modification projects which raise lake
levels can impact lakeshore residents, especially those

on septic tanks.




FDOT Saxon Pond
(Photo date: 2002)




FDOT Saxon Pond

(Photo date; 2003)
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Highbanks and Enterprise
Pond (photo date; 2005)




The Overlook at Lake Louisa
(Photo date: 2004)
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The Overlook at Lake Louisa
(Photo date: 2004)
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The Overlook at Lake Louisa
(Photo date: 2004)
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(Photo date: 2004)

The Overlook at Lake Lou




Examples of the failures which ma_y\

occur with stormwater systems:

Topic #6: Construction errors such as improper sand in filter

systems, incorrect elevations for berms (too low),
dumping debris in fill berms, no seepage collars on

pipes to prevent blow-outs, etc.
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Site in Debary

(Photo date; 2004)
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Site in Debary
(Photo date: 2004)
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Examples of the failures which may\

occur with stormwater systems:

Topic #7: Maintenance issues which result in system being

plugged up and performing below its design intent.




Examples of the failures which may\

occur with stormwater systems:

Topic #8. Increase in impervious area can sometimes lead to

increased discharge volume with some types of
systems and this could elevate the levels of

downstream water bodies.
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Date: 1995

-

Lake Troy -Predevelopment
(Photo date; 1995)




Lake Troy - Postdevelopment
(Photo date; 2004) »)
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Topic #9:

\

Examples of the failures which may
occur with stormwater systems:

Land-locked lakes are lakes without a positive outfall
(or very limited discharge capacity) below the 100
year flood elevation. These water bodies can
accumulate runoff over prolonged periods of excess
rainfall with a startling and chronic rise in water
level, especially during the multi-day storms. This
type of stormwater management system is not
forgiving and requires extra care in design. Except for

FDOT regulations, current water management district

OASD M M M

criteria do not truly recognize the long-duration

o3

storm events which are most critical for management |
of these unforgiving systems. il




Maximum: 27 .65
Melborne BNW, FL

Rainfall {inches) dll.hrbng TS Fay:
1 B 10

3 B 15

. s 20
. 7 25

Highbanks Enterprise Road Pond
Rainfall Totals for TS Fay - NOAA Data
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HISTORICAL AERIAL
PHOTOGRAPH FROM 1571

R

Highbanks Enterprise Road Pond
Aerial Photo Date; 1971
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Highbanks Enterprise Road Pond

Location
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James Pond

imagary Dile: Fal 143008 1

Highbanks Enterprise Road Pond
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Highbanks Enterprise Road Pond

James Pond (9 structures flooded)
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Highbanks Enterprise Road Pond

James Pond (9 structures flooded)
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Table 15. Comparison of Predicted Flood Stages for “Predevelopment” Conditions

Predicted Pond Stage (ft NGVD)
Devo Model 2 Devo Model 3
(with road widening) (no road widening)

Enerpis Road Pond

DBCC Pond 35.20 35.58
35.20 3558

Note:

1.

The stages listed in the table above for Devo Model 2 assume an initial stage in Enterprise Road

of +40 ft NGVD, i.e., no standing water in Enterprise Road Pond at the beginning of Tropical
Storm Fay.

Comparison of Peak Flood Stage in James Pond,

with and without roadway widening
Note that the flood stage in James Pond would have been

WIDD "HUS OASP "M M M

higher if the Enterprise Road Pond had

not been constructed DEV,?:EEFZ"# /
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Examples of the failures which ma_y\
occur with stormwater systems:

Topic #10: Mis-estimating capacity of discharge facilities such

as underground drainage wells, especially in South
Florida where this is the primary drainage

mechanism in many areas.




Examples of the failures which may\

occur with stormwater systems:

Topic #11: Under-estimating the “tailwater conditions” which
means that the water surface elevation for the
outfall water body is estimated too low with the
result that the outfall system backups into the
facility instead of flowing the other way.




Examples of the failures which may\

occur with stormwater systems:

Topic #12: Failure to consider impacts of construction
equipment trafficking stormwater basins which are
designed to infiltrate into the ground the
accumulated stormwater. Some types of soils seal off
significantly with equipment traction and
compaction, resulting in dramatic reductions in
natural percolation capacity.
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Examples of the failures which ma_y\

occur with stormwater systems:

Topic #13: Allegation that County (or public agency responsible
for emergency management) fails to respond to a
structural flood threat in a timely manner with a
sufficient number of pumps.
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Examples of the failures which rn_a_y\

occur with stormwater systems:

Topic #14: Claims that county failed to maintain (desilt) or repair
outfall systems (such as collapsed pipes) leading to a
rise in level of upstream water bodies.
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Examples of the failures which may
occur with stormwater systems:

Topic #15: Some flooded parties claim that the county's project

did not increase the peak flood stage which put them
under water but the county’s project brought the
flood water in faster reducing their time for salvage
and evacuation. Some also claim that the duration of
flooding can be longer as a result of the project, thus
creating more damage. In such an assessment, the

engineer has to model the timing of the water level

OASD M M M

rise/duration/falland do a comparative overlay
for the pre-project and post-project scenarios to see

if such an argument has merit.
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Topic #16:

\

Examples of the failures which may
occur with stormwater systems:

Some closed conduit drainage conveyance pipes
(stormwater tunnels) and aquifer drainage well
systems can undergo violent geysering when they
fill rapidly during storm events. Such powerful
geysering forces can blow off heavy manhole
covers and turn them into projectiles.

Geysering of gravity injection wells can hurl out
rock fragments and create frightening roaring
noises to nearby residents. The analysis of such
air/water flow systems is complicated and the
theoretical analysis of these air-entrapped forces

is still embryonic and not in the current
practitioners’ toolbox. These geyser situations are
now mainly analyzed and rectified by trial and
error field adjustments and these situations are :
treated as anomalous as opposed to defective.
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Keystone Drive Drainage




Th: large air pockil msgralos loward
ther wedl shall

T ok |

Thiz marmenivm ol thiy air pocket Tz hll:ljh Wity air flow fmay
ino the wall shaft due to bucyancy antrain lguid due to fooding
causes the water level ta risa. Instability

| F AR s

Flaridan aquifar

ok i Adgiaforn

e e e ——

sl
| Conceptual Sketch of
Geysering

" Bearhead Lake

= WOTED | Wil | PGuRil

WIOD " BUS OASD "M M M

Bearhead Lake Ge




Examples of the failures which may\

occur with stormwater systems:

Topic #17: Sometimes, during or right after flood events, county

crews pump water out of one lake or water body
(donor) into another less flooded lake or water body
(recipient). The land owners around the recipient
water body sometimes claim such transfer of water:
a). lowers water quality in the recipient (especially if
the donor water body is surrounded by septic tanks or

land use with high fertilizer application) and/or b ).

OASD M M M

adversely increases the stage in the recipient water
body
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Examples of the failures which rn_a_y\

occur with stormwater systems:

Topic #18: The act of excavating a stormwater pond breaches

confining layers which will lower the water level causing

dehydration to adjacent wetlands.




Examples of the failures which may\

occur with stormwater systems:

Topic #19: Claims that ditching (or adjustments to control levels

on ditches) within agency property has effectively
drawn down the water table for large distances from
the bank of the edge, thus increasing the infiltration

potential and reducing stormwater runoff.




Site in Brevard County
Photo Date: 2005
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Site in Brevard County

Photo Date: 2005
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Examples of the failures which may
occur with stormwater systems:

Topic #20: An abnormally high lake level masks the true wetland

line along a shoreline resulting in an overly

conservative (high) elevation for the “flagged”
wetland. This occurrence leads to un-necessary
encumbrance of uplands which can lead to litigation.
Tends to be an issue when there is a significant time
lag between wetland specialist flagging line (during a

drought) and when the agency comes out for

=\

verification and there is abnormal submergence.
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Dyer Property, Layout Plan




FLAN LT GIWD
S sieing ML in ks oo (9.5 1 MOWTR)

§ 7 L e WAL i L et {50015 8 NV
I B FEMA 100 i Fiosd Eavation (105188 RSVEY

5 e FT AR, F00 o o] Cirwmiior | 5300 24 8§ RaCTVEN

Trermec C-C o Pack Bulding §o Wetiard Edge - 75 fromn road

WIOD " BUS OASD "M M M
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Examples of the failures which may\

occur with stormwater systems:

Topic #21: Dry pond turns out being a lake due to bad call of

water table by geotechnical engineer. Developer sues
geotech engineer since a wet pond redesign requires
more land. Resulting lake is named after the geotech

engineer so it does not suffer from anonymity.




Actual Seasonal High Water Table = +75 ft
Pond Bottom - +65 ft

Seasonal High Water Table Assumed by engineer
= +63 ft

Dry Ponds and Mis-Estimated
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Actual Seasonal High Water Table = +75 ft
Pond Bottom - +65 ft

seasonal High Water Table Assumed by engineer
= +63 ft

Dry Ponds and Mis-Estimated
Seasonal High Water Table
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Examples of the failures which may\

occur with stormwater systems:

Topic#22: finger printing water sources suspected of leaking into

buildings: stormwater runoff, direct rainfall,
reclaimed water, dee well water. Lack of roof
guttering creating concentration of stormwater
around immediate perimeter of buildings causing
subsurface water pressure build up under building

slabs and leakage/mold




Examples of the failures which may\

occur with stormwater systems:

Topic #23: client is not happy with aesthetic look of shallow

gradient swale drainage and the look of what he

thought were high end lots.

DEVO




Examples of the failures which may\

occur with stormwater systems:

Topic #24: Impoundment side-slope design errors which lead

to slope failures or blowouts from seepage forces.




Example of Gaping Cracks in
Soil-Cement




Example of Cracking and
Subsidence of Soil-Cement
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Example of Cracking and
Subsidence of Soil-Cement




Example of Cracking and
Subsidence of Soil-Cement




Example of Cracking and
Subsidence of Soil-Cement
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Example of Cracking and
Subsidence of Soil-Cement
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» . Example of Cracking
s.. and Subsidence of
Soil-Cement

DEV%W
|

OASP M M M

wo>*



Example of Test Pit Showing
Shear Plane
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Close-up view of the shear View looking at the shear Close-up view of the shear

2
failure plane on the southern failure plane on the northen failure plane on the northen §
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Test Pit Cross Section
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Actual Permeability = 0.015 ft/day i

Cutoff Wall
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4&0 slope Stability
Animation
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