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Some Notes About the Presenter 

• Although I can be serious, I usually choose not 
to be

• I often use humor to emphasize points
• Unfortunately, I have a very rudimentary sense 

of humor
• I sometimes frequently exaggerate for comedic 

effect
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Topics

• Why is Stormwater an Issue
• How is Stormwater Regulated?
• How is Stormwater Controlled?
• Special Case Stuff
• Basic Reference Materials and Random Thoughts
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Presenter
Presentation Notes
The topics we’re going to cover start with why the heck do we even care and OK, let’s do something about it, branch out into a series of unrelated topics of importance, and finally, we’ll close with providing you a chance to build up your library for free and give you some things to think about.



Is Stormwater a Problem?
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Presenter
Presentation Notes
It’s just rain.  You’ve heard the phrase Pure as the Driven Snow.  And what is rain but melted snow?  But there’s a darker side to rain.



Reporting under Section 303(d) CWA: 

States report to EPA that over 40% of assessed
waters too polluted for fishing or swimming

Hundreds of impaired water segments in 
Florida due to stormwater
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Is Stormwater a Problem?

Presenter
Presentation Notes
Under Section 303(d) of the clean water act, all the states are required to assess their waters quality and report to EPA.
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1. Pathogens

2. Metals

3. Nutrients

4. Sediment

Presenter
Presentation Notes
Source:  EPA’s water quality database

metals:  lead, zinc and copper



Sources of Impairment by Category 
from the EPA 303(d) List

43%

10%

47%

Nonpoint Sources Only

Point Sources Only

Combination of Point &
Nonpoint Sources



The Stormwater Problem
Humans cause:
• Changes in land use
• Development in floodplains
• Alteration of natural stormwater systems
• Compaction of soil, imperviousness
• “Drainage” systems
• Addition of pollutants
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Resulting in:
• Decreased recharge
• Increased speed of runoff
• Increased volume of runoff
• Increased pollutants

Presenter
Presentation Notes
Over the centuries, we humans have proven ourselves to be very good at changing the planet to suite our needs and wants, and we’ve caused quite a few changes to the surface.  We literally move mountains and reroute rivers to suit our whims.  *click*  Thanks to the law of unintended consequences, those changes can have wide reaching effects on the hydrology of the area.  



Evolution of Stormwater Management

• Drainage
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Presenter
Presentation Notes
So, how did we go about mitigating the damage caused by the changes in hydrology due to changes in land use?  For centuries, there was only one method of management.



Evolution of Stormwater Management

• Water was the common enemy
• Minimal funding except for flood control
• Assimilative capacity > pollutant load
• People didn’t understand, or care.  Unless they got 

flooded!
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Management Dictum
• Ditch to daylight
• Drain wetlands
• Limited science or data
• Limited flood management
• No environmental linkage

Presenter
Presentation Notes
Back in the day, a stormwater engineer’s job was much easier.  You just had to get all this water, off this road, and over into that creek.




• Channel erosion destroys ecological habitat
• Sedimentation smothers biota
• Changed hydroperiod affects estuary ecology

Presenter
Presentation Notes
Generally, the closest creek, river, lake or other water body.  So while the roads were clear, the water wasn’t.



Evolution of Stormwater Management

• Drainage
• Stormwater Treatment
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Presenter
Presentation Notes
Some time after the clean water act began regulating pollutants in point sources, we noticed that the waters weren’t getting all that much cleaner.  So, on-site treatment of stormwater was added to the rule books.



Evolution of Stormwater Management

Stormwater is Polluted!
• >200,000 program sampling results
• Few federal resources or mandates
• Few states implemented programs
• Assimilative capacity ≤ pollutant load
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Management Dictum
• Drainage still rules
• Increased science & data
• BMP development
• New environmental 

linkage



Evolution of Stormwater Management

• Drainage
• Stormwater Treatment
• Stormwater Retrofitting
• Watershed Management
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Presenter
Presentation Notes
Over time, we’ve added some more management tools and rules to the toolbox, which brings us up to today.



Evolution of Stormwater Management

Paying for Past Sins
• Water is viewed as a critical resource
• Increased funding for conservation/WQ
• Assimilative capacity < pollutant load
• Protecting groundwater is an issue
• People begin to focus on water issues
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Management Dictum
• Integrated watershed management
• TMDLs set to restore beneficial uses
• BMAPs adopted to meet TMDL goals
• Push for stormwater reuse
• Restore wetland/riparian buffers



Federal Regulatory Response

Federal - 1987 Clean Water Act Amendments
– Defined Certain Stormwater Discharges as “Point 

Source”
– Stormwater  Regulation under NPDES:

• Illicit Discharge Connections to Stormwater
• Industrial Activities per SIC Code
• Construction Activities (as subset of Industrial Discharges)
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Presenter
Presentation Notes
MS4 = Municipal Separate Storm Sewer System
SIC = Standard Industrial Classification




• Stormwater is NOT a Point Source
• Cannot Regulate as if Stormwater Behaves as a 

Point-Source Waste Stream

Florida’s Regulatory Approach

17



• Variable Flow
• Variable Strength
• Monitoring is Snapshot at Best
• Permit Conditions for “Monitoring”

Not Really Feasible

Stormwater is Non-Steady State

18



• Antecedent Rainfall Period
• Rainfall Volume & Intensity
• Land Use & Soils
• Extremes in Climatic Conditions
• Hydraulics-Health of Biota
• Maintenance Frequency
• Activities within the Watershed

Issues Affecting BMP Treatment 
Efficiency

19



• Approach is “Best Management Practice-Based” with 
“Presumptive Criteria”

• Target is Removal of 80% Annual Average Load of 
Post-Development Pollutants

• Also, 95% Removal Target for OFWs
• Minimum Targets Codified in Chapter 62-

40.432(2)(a), F.A.C.

So…How Deal with Stormwater?

20



Section 373.4131(3)(b):
(b) If a stormwater management system is designed 
in accordance with the stormwater treatment 
requirements and criteria adopted by the department or 
a water management district under this part, the system 
design is presumed not to cause or contribute to 
violations of applicable state water quality standards.

Recent Legislation Confirms Presumptive 
Approach

2012 Florida Legislature
21



Florida’s Regulatory Response
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1978 Chapter 17- 4.248, F.A.C.
1982 Chapter 17- 25, F.A.C.
1994 Chapter 62- 25, F.A.C.
1994-6  Water Management District ERP rules

(except NWFWMD)
2007 Chapter 62-346, F.A.C.  NWFWMD    

Stormwater Rules
2010 Full ERP in Panhandle 
2013 Chapter 62-330, F.A.C.  Statewide ERP

Note:  Statewide ERP did NOT significantly change stormwater rules

Presenter
Presentation Notes
Stormwater rules began with a single line in the water policy rule, using subjective determination of which discharges to regulate.  That was followed by the first stormwater rule in the country, and in the nation, 17- (later 62-) 25.  That rule regulated water quality only, for new discharges.  After some time, stormwater permitting was delegated to the water management districts, and the new rules added water quantity, allowing regulation of the amount and velocity of water coming off a development.



Working with Ch. 62-330, F.A.C.
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Presenter
Presentation Notes
Enterprise Resource Planning



“One Ring Rule to Bind Them?
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Rule and AH I
(Admin and 
Wetland  Criteria)

AH II 
(Stormwater 
Criteria)

Presenter
Presentation Notes
So, how does the statewide ERP rule work?  Is it really state wide?  Well, yes and no.  We do have a state wide rule and wetland criteria, so we’re all doing the administrative parts and wetland parts the same.  But the stormwater criteria isn’t the same.
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Presenter
Presentation Notes
Since we have 5 WMDs who’ve been delegated permitting, we need 5 operating agreements with them.



• One Rule adopted and implemented by DEP
• Water Management Districts also implement the 

same rule
• However, which Agency has jurisdiction is determined 

by the operating agreement
• Largely an “activity-based” split of jurisdiction

Operating Agreement – Why?

26



• List of activities where ERP goes to DEP
• List of activities where ERP goes to WMD
• Activities NOT specifically attributed to the WMD, are 

DEP’s by default (See section II.A.1)
• Typically, if activity is merely a subcomponent of a 

larger activity, the larger activity determines 
jurisdiction – think “Primary” Activity

• Industrial park with hazardous drum example

Operating Agreement

27



Operating Agreement - Options

• If wrong Agency receives application, forwarded 
to the right agency within 5 days…clock is ticking

• Special Case Agreement – “Wrong” agency can 
go ahead with a permit application for good cause

• Compliance and Enforcement conducted by the 
Agency that should have authority under the 
Agreement
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Types of Authorizations

• District Specific (Section 1.3, AH II)
• Statutory (Section 373.406, 373.4145(3), or 

403.813(1), F.S.)
• Aquatic Plant and Organic Detrital Control & 

Removal
• Bridges, Driveways and Roadways
• Dock, Pier, Boat Ramp and Other Boating-Related 

Work

4/21/2015 29

Are you exempt?  62-330.051, F.A.C.

Subject to Limitations!

Presenter
Presentation Notes
So, how do you approach permitting under the ERP rule, or any other rule, for that matter.  This approach works from either side of the table, and for just about any type of permit, not just ERP.  First, do you even need a permit?  Exemptions are projects that together or separately cause an insignificant amount of pollution.  Or they’re statutory.



Types of Authorizations

• Freshwater Fish Attractors
• Maintenance and Restoration
• Navigation Aids
• Pipes or Culverts
• Recreational Paths
• Sampling and Testing
• Seawall, Riprap, and Other Shoreline Stabilization
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Are you exempt?  62-330.051, F.A.C.

Subject to Limitations!



Types of Authorizations

• Single-Family Residences
• Utilities
• Modification or reconstruction of an existing 

conveyance system constructed prior to the need to 
obtain a permit

• Construction, alteration, maintenance, or removal 
of wholly-owned, artificial surface waters 

4/21/2015 31

Are you exempt?  62-330.051, F.A.C.

Subject to Limitations!



Exempt?
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Subject to Rule Caveats and Notifications

Presenter
Presentation Notes
So, if your project is exempt, in most cases you can proceed without any authorization.  Some exemptions, however, require a notice in advance of doing any work, but that notice does not constitute an authorization from a regulatory agency.



Exempt?

• All exemptions are subject to limitations in their 
scope

• Most can be constructed without authorization, 
but some require notification

• Read the rule!
• When in doubt, verify the exemption with agency

4/21/2015 33

Presenter
Presentation Notes
The agency will verify if a project is exempt, but that does not mean we’re “issuing” an exemption.  We’re not.  We’re simply verifying.



Types of Authorizations

• If not exempt, General Permit?
• Chapter 62-330.407, F.A.C. – Onward             

(48 to choose from!)
• Very specific in nature
• Limited in scope
• Pre-issued by rule
• 30 day notice
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Presenter
Presentation Notes
Not all GPs available in Panhandle



Ch. 403.814(12), F.S. a.k.a. “10-2”
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A general permit is granted for the construction, alteration, and maintenance of 
a stormwater management system serving a total project area of up to 10 
acres. When the stormwater management system is designed, operated, and 
maintained in accordance with applicable rules adopted pursuant to part IV of 
Chapter 373, there is a rebuttable presumption that the discharge for such 
system will comply with state water quality standards. The construction of such 
a system may proceed without any further agency action by the department or 
water management district if, within 30 days after construction begins, an 
electronic self-certification is submitted to the department or water 
management district that certifies the proposed system was designed by a 
Florida registered professional to meet the following requirements:

Presenter
Presentation Notes
Way too much text!
This one is a little odd.  First, it comes out of 403 not 373 like the rest of our permitting authority.  And the notice of its use comes after construction starts.  A dollar store will be up and running by that time. It does provide another statutory reference to the presumptive criteria.




Ch. 403.814(12), F.S. a.k.a. “10-2”

a) The total project area involves less than 10 acres and less than 2 acres of 
impervious surface;

b) No activities will impact wetlands or other surface waters;
c) No activities are conducted in, on, or over wetlands or other surface 

waters;
d) Drainage facilities will not include pipes having diameters greater than 24 

inches, or the hydraulic equivalent, and will not use pumps in any manner;
e) The project is not part of a larger common plan, development, or sale; and
f) The project does not:

1. Cause adverse water quantity or flooding impacts to receiving water 
and adjacent lands;

2. Cause adverse impacts to existing surface water storage and 
conveyance capabilities;

3. Cause a violation of state water quality standards; or
4. Cause an adverse impact to the maintenance of surface or ground 

water levels or surface water flows established pursuant to s. 373.042 
or a work of the district established pursuant to s. 373.086.
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Presenter
Presentation Notes
And these are the only things that the registered professional certifies under this Statute.



SWERP Thresholds
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Ch. 62-330.020(2)(a-j)

• In, on, or over wetlands or other surface waters
• ≥4,000 sq.ft. impervious and semi-impervious area subject to 

vehicular traffic
• ≥ 9,000 sq.ft. impervious and semi-impervious total
• Total project area > 1 acre
• Capacity to impound ≥ 40 acre-feet
• Any dam > 10 feet high
• Part of a common plan of development or sale
• Dry storage of ≥ 10 vessels
• Exceeds threshold in Section 1.2 of AH II
• Modification or alteration of previously permitted project

Presenter
Presentation Notes
If your project doesn’t qualify for any of the previous authorizations, you’re into full blown individual permit world.  Just for reference, here are the thresholds.  *click*  Hitting this point is a good time to give your ERPA a call and schedule a pre-application conference.  



Design Requirements for Surface 
Water Management Systems

• A (mostly) non-mathematical approach(*)

• Stormwater Quantity 
– Rate and volume controls (i.e., flooding)

• Stormwater Quality
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(*) If it can’t be expressed in figures, it is 
not science; it is opinion. (Robert 
Heinlein)

Presenter
Presentation Notes
So, finally, we’re going to get into the nitty gritty of the stormwater rules.  I’ll keep as much math out of as I can.  With stormwater, we’re trying to control two things:  how much water comes off a site and how fast it comes, and how clean is the water when it runs off?



Stormwater Quality

• Five different stormwater “rules”
• Five different sets of criteria (defined in A.H. II)
• Different for each WMD
• Also different for each Best Management 

Practice (BMP)
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Presenter
Presentation Notes
For water quality, you’ve heard me say it before and I’ll have to keep saying it.  We have 5 rules.  The criteria is different throughout the state.  And to make it more complicated it’s different for each method of treatment.  Check the county, and use the AH II of the appropriate WMD.



Basis of Criteria

• Based on “First Flush” phenomena
• ~80% of Florida storms are one-inch or less
• Pollutant removal goal is 80% of the average 

annual pollutant load
• Therefore, if you treat 80% of the runoff from a 

one-inch storm, you’ve theoretically achieved 
the goal.

• Usually called “treatment volume” by 
practitioners
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Presenter
Presentation Notes
Good news:  even though it’s different, it isn’t that different, and it’s based on the same assumptions.  Dr. Marty Weinalista



Stormwater Quantity

• Five different stormwater “rules”
• Five different sets of criteria (defined in A.H. II)
• Different for each WMD
• Not required for every system
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• Rate of runoff
• Volume of runoff
• Flooding

Presenter
Presentation Notes
Regional differences;  we have five distinctly different rainfall pattern zones in the state.



Basis of Criteria
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Presenter
Presentation Notes
Pre vs. post peak rates and volume discussion.



Six Major Types of Surface Water 
Management Systems
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“Dry” Retention Ponds “Wet” Detention Ponds “Filtered” Ponds

Underground Exfiltration 
Trenches

Pervious Pavement Underground Vaults
(a poor design option)

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

anaerobic environment.



“That which we call a rose….”

• Dry Retention
• Underdrain
• Exfiltration
• Wet Detention
• Detention with Filtration
• Swales
• Wetland Stormwater Management System
• Vegetated Natural Buffers
• Stormwater Harvesting (a.k.a. Reuse)
• “Alternative Criteria”?
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Presenter
Presentation Notes
Described in Applicant’s Handbooks Volume II.  I could do a whole webinar on BMP’s alone!



What to Include in an Application

• What Sections of the Application Must I Fill Out?
• Section A

– Beneficial Information for Expediting Review of Stormwater 

• Section E 
– Supplemental Information Required for Works or Other 

Activities Involving a Stormwater Management System
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Presenter
Presentation Notes
Has anyone seen the application form?  It has more pages than the Rule!  



What Sections of the Application Must I Fill 
Out?
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Section A: Part 1
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Coordination with Other Agencies

• ERP applications and permits serve as many 
things for various state and federal programs

• A LOT goes on “behind the scenes” regarding 
this coordination

• Much of this is never even known by the 
applicant or permittee
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Coordination with Army Corps

• Permit application serves for ERP and ACOE “Fill” 
Permit under Section 404 of Clean Water Act, and 
others

• Per Operating Agreement with ACOE, State 
forwards applications to the Corps

• ERP Permit constitutes Water Quality Certification 
for Federal “Fill” Permits

• ERP Permit constitutes a Finding of Consistency or 
Waiver under Florida’s Federally Approved Coastal 
Zone Management Program (for coastal counties)
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See Section 1.3.1 of A.H. Volume I



Florida Fish & Wildlife 
Conservation Commission (FWC)

• Section 10.2.2, A.H. Volume I:
• For ERP applications in wetland or surface 

waters, forwarded to FWC for review and 
comment

• We MUST consider comments and 
recommendations, if any, provided by FWC
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Florida Department of State

• Section 10.2.3.6 of A.H., Volume I:
• For ERP applications in Wetland or Surface 

Waters, Forwarded to Division of Historical 
Resources (DHR) for review and comment
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Special Case Stuff
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Chapter 62-25, F.A.C.

Presenter
Presentation Notes
Working with legacy rules



Chapter 62-25, F.A.C.

• Enacted in 1982 (as Chapter 17-25, F.A.C.)
• Renumbered in 1994
• Delegation for general permits to City of 

Tallahassee in 1996
• Sunset in 4 of 5 WMD’s 1994-1996
• Sunset in Panhandle October 1, 2007
• Mostly GPs, not modifiable and never expire
• Addressed water quality only
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Legal Under 62-25?
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Was My Site Permitted?

• Pre-1982, may have been grandfathered
• 1982 – 1994-96 (2007 in Panhandle), may have 

a Ch. 62-25 permit
• 2007 – 2013, may have a Ch. 62-346 permit 

(only in NWFWMD) 
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Construction Date



Was My Site Permitted?

• Pre-1996, issued by DEP
• 1996 – 2007, issued by City of Tallahassee
• 1996 – 2007 and no City issued permit, may 

have been issued by DEP (City limits subject to 
change)
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Location:  In Tallahassee



No Permit

• Activities reviewed as new construction under 
Ch. 62-330, F.A.C.

• Reduction in impervious surface or pollutant 
loading may be exempted. §373.406(6), F.S.

• When in doubt, consult your local ERPA
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Ch. 62-25, F.A.C. Permit

• No increase in authorized project area
• No alteration of treatment BMP
• No change in activity type
• Still authorized (no new permit)
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Presenter
Presentation Notes
Reason:  System sized by one inch over drainage basin
*click*



Ch. 62-25 or -346, F.A.C. Permit

• Increase in project area
• Altered project design (new impervious resulting 

in modification of BMP)
• Altered treatment BMP (relocation, change in 

treatment type, addition or removal of BMPs, 
change in capacity, change in discharge) 

• Altered activity (increased pollutant load)
• New permit required (under Ch. 62-330)
• See NWFWMD A.H. II, Appendix D
• Consult your ERPA
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Presenter
Presentation Notes
*click*



Discharge into Waters That Do Not 
Meet Standards

(a.k.a. Impaired Waters)
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Impaired Waters:  Problems and 
Pollution Sources

Major Pollutants of Concern
• Nutrients, nutrients, nutrients!
• Oxygen demanding substances
• Bacteria
Major Sources of Pollutants
Stormwater – existing development
Stormwater – future development
Stormwater – agriculture
Leaching – agriculture, landscape, OSDS
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Presenter
Presentation Notes
What are the major sources?  (Pointer)  There’s stormwater, stormwater, stormwater, and, well, this isn’t stormwater, but it is nonpoint source.  

OSDS= On Site Disposal Systems, septic tanks, for the most part.



Direct Discharge

AH I 2.0(a)26.  “Direct discharge” means a 
discharge without prior opportunity for mixing and 
dilution sufficient to prevent a lowering of the 
existing ambient water quality.
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Presenter
Presentation Notes
When do we have to worry about impaired waters?  When we have a direct discharge.  This definition has been around for a long time, and is still being hotly debated.



Direct Discharge
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Presenter
Presentation Notes
.



Direct Discharge?
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Presenter
Presentation Notes
For at least one WMD, a direct discharge is anything in an impaired water’s watershed.



8.2.3 Activities Discharging into Waters That Do Not Meet

Standards
In instances where an applicant is unable to meet water quality
standards because existing ambient water quality does not meet
standards, and the activity will cause or contribute to this existing
condition, mitigation for water quality impacts can consist of
water quality enhancement that achieves a net improvement. In
these cases, the applicant must propose and agree to implement
mitigation measures that will cause net improvement of the water
quality in the receiving waters for those contributed parameters
that do not meet water quality standards.
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Presenter
Presentation Notes
This language comes from Applicant’s Handbook Volume I, so the language is state-wide;  everyone has the same words.  However, because there are five water management districts, there are 5 interpretations to it!  Like direct discharge, the term net improvement continues to be hotly debated. “Pre = post” is generally accepted.



Outstanding Florida Waters
• Listed in Ch. 62-302.700, F.A.C.
• Mentioned in Rule 36 times
• Mentioned in AH I 12 times
• Recall that target removal is 95% Annual 

Average Load of Post-Development Pollutants
• AH IIs define this as 150% of treatment volume
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Presenter
Presentation Notes
OFWs are listed by rule, and can be another sticky point in ERP.  The term “direct discharge” applies here, but at least determining how much to treat is relatively straight forward.



Compensatory Treatment
• In each WMDs AH II;  5 different references.
• Generally, 2 options

– Overtreatment
– Off-site compensation

• Must be in same drainage basin, meet removal 
goals as though entire site is treated
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Presenter
Presentation Notes
Used for those times that it’s impossible or impractical to build a system to treat a portion of the site.  It’s considered a last resort option.
Overtreatment – treat what you can to a higher level that rule requires to make up for lack of treatment elsewhere.  Untreated area should be small, <10%.
Off-site – providing treatment for an area currently not being treated.
Remember, either method requires that average treatment efficiency for treated and untreated sites must at least meet the removal goals of 62-40.  A pre-ap conference is a really good idea.
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Technical Release #55 (TR-55)
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http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/?cid=s
telprdb1042925

Free (no cost $$$) training document

http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/?cid=stelprdb1044570


Hydrology/Hydraulics & Soil Mechanics 
Training Series Modules
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http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/?
cid=stelprdb1044570

Free (no cost $$$) training documents

Presenter
Presentation Notes
                                                                                                                                                                                                                                                                                                                                                                                                               

http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/hydrology/?cid=stelprdb1044570


“Voodoo Hydrology”

Free (no cost $$$) article by Andrew J. Reese, P.E., LEED AP
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Provides insights into the “black box” nature of urban stormwater 
design and the assumptions under which we operate.

My favorite quote: “I love urban hydrology. They can never prove 
you are wrong, only inconsistent.” 

Available at http://www.stormh2o.com/SW/Editorial/Voodoo_Hydrology_37.aspx

Presenter
Presentation Notes
Note:  The concepts here can be disturbing to “real” engineers, as the article examines just how inexact a science urban hydrology really is.

http://www.stormh2o.com/SW/Editorial/Voodoo_Hydrology_37.aspx


Hydrology Webinar Series

By Dr. Mariano Guardo, PhD, PE, D.WRE, with our 
Engineering, Hydrology and Geology Program

4 Part lecture series (in 6 webinars)                                                                                        

Located at: 
http://publicfiles.dep.state.fl.us/DWRM/slerp/Month
ly_Webinar_Series/Hydrology_Parts1-4
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Presenter
Presentation Notes
Mariano is also in the midst of presenting a hydraulics course.

http://publicfiles.dep.state.fl.us/DWRM/slerp/Monthly_Webinar_Series/Hydrology_Parts1-4


Food for Thought
There never seems to be enough time and $$$ to conduct 

field reconnaissance, obtain field 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.
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Unfortunately, too many
P.E.s/E.I.s totally rely on
GIS/internet data without
ever visiting the field, or
obtaining the site specific
information noted above.

Statue of justice atop the dome of the
Old Baily 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.

Slide credit:  Hank Higginbotham

Presenter
Presentation Notes
“Average” engineer will be sued twice in his/her career.



Additional Items for Consideration
• All analysis results are only as good as their input data
• Engineering computations must be accurate, but they do NOT need 

to be precise in most cases
• Computer algorithms may  be precise, but many times they are 

inaccurate (i.e., bad programming code, garbage in / garbage out, 
etc).

• Manual (pencil and paper) computations can be just as accurate as 
computer algorithms

• An engineer MUST review computer output to see if it is reasonable
(i.e. spot check using manual computations)

• Think! – do not get in the bad habit of relying on the “black box” 
to do the thinking for you.
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Slide credit:  Hank Higginbotham



Accuracy verses Precision
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What is the difference?

Accuracy – a computed value that is close to the actual                      
value

Precision – refers to the fineness of a measurement

Engineering calculations must always be accurate.  But the accuracy 
stems from careful measurements and correctly applied scientific 
principles, not from an overstatement of precision by writing too 
many significant figures in the answer.

Source:  Introduction to Hydraulics & Hydrology, with Applications for Storm 
Water Management, 2007, by John E. Gribbin

Slide credit:  Hank Higginbotham

Presenter
Presentation Notes
Accuracy vs. Precision:  duck dinner example.
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Accuracy – An Example
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Hoover Dam
(Colorado River)

Designed in the 
early 1930s

Keuffel & Esser 68-1100 Deci-Lon 10” Duplex Slide Rule

A slide rule (such as the 
K&S Deci-Lon above) has 
a computational accuracy 
of two (2) decimal places

Two (2) decimal places is 
close enough for most 
storm water engineering 
computations

Slide credit:  Hank Higginbotham



Accuracy – An Example
If the United States and the former Soviet Union placed rockets and 
satellites into orbit in the 1950’s & 1960’s using slide rules, then why 

do P.E.s and E.I.s think that storm water computations “must” be 
performed with desktop or laptop computers?

4/21/2015 80

U.S. Explorer 
Rocket (1958)

Soviet Sputnik 
Satellite (1957)

Typical Slide rule with 
magnifying cursor

The first slide rules were invented and refined during the 
17th Century (1600s)

Slide credit:  Hank Higginbotham
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Long distance hiker. Award winning zymurgist.​ Superb chef. 
Advanced degreed engineer and scientist.​ Obsessive reader 
and collector of any written material. Skilled swordsman. 
Music connoisseur. Magnificent​ liar.                                                                                         

Lee Marchman, P.E.
State Stormwater Engineer

Florida Department of Environmental Protection
Lee.Marchman@dep.state.fl.us

850-245-8520
(Internal: 55520)

mailto:Lee.Marchman@dep.state.fl.us
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