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hy-drog-ra-phy -
1. the science of the measurement, description, and

mapping of the surface waters of the earth, with special
reference to their use for navigation.

2. those parts of a map, collectively, that represent
surface waters.

ba-thym-e-try -
1. the measurement of the depths of oceans, seas, or
other large bodies of water.

2. the data derived from such measurement, especially as
compiled in a map.
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4.2.4.3 Additional Water Quality Considerations for Docking Facilities

Docking facilities are potential sources of pollutants to wetlands and other surface waters.
To provide the required reasonable assurance that water quality standards will not be
violated, the following factors must be addressed by an applicant proposing the
construction of a new docking facility, or the expansion of or other alteration of an existing
docking facility that has the potential to adversely affect water quality:

(a) Hydrographic information or studies shall be required for docking facilities of greater
than ten boat slips. Hydrographic information or studies also may be required for docking
facilities of less than ten slips, dependent upon the site-features described in paragraph
4.2.4.3(b) below. In all cases, the need for a hydrographic study, and the complexity of the
study, will be dependent upon the specific project design and the specific features of the
project site.
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4.2.4.3(b) The purpose of the hydrographic information or studies is to document the
flushing time (the time required to reduce the concentration of a conservative pollutant to
ten percent of its original concentration) of the water at the docking facility. This
information is used to determine the likelihood that the facility will accumulate pollutants
to the extent that water quality violations will occur.

Generally, a flushing time of less than or equal to four days is the maximum that is
desirable for docking facilities. However, the evaluation of the maximum desirable flushing

time also takes into consideration:

Number of slips and docking facility configuration

Tide amplitude and period (diurnal, semi-diurnal, mixed)
Waterbody geometry

Waterbody circulation and flushing

Water quality

Type/nature of the docking facility

Services provided at the docking facility

Other sources of water pollution in the area.
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(c) If it flushed in less than four days, life if good (i.e. reasonable assurance is met).

If it takes longer than four days to flush the site, a more complex evaluation of the site is
required to determine if water quality will be compromised.

(d) If the water leaves the site, make sure the receiving waters are capable of handling the
pollutant load without compromising water quality.

(e) Make sure your evaluation reflects actual site conditions. (Verify the variables in your
model). Itis also a good idea to collaborate with the permit evaluator on the assessment
methodology.

(f) Don’t spill fuel and if you do, be prepared to clean it up quickly and efficiently.

(g) Don’t spill your sewage and if you plan on having liveaboards, prepare for ongoing
treatment of their sewage.

(h) Manage your solid waste and fish carcasses.
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Semi-enclosed basin (most protected)

Flow th rough basin (good water quality, good protection)
Tidal pump basin (land use intensive)

Enclosed basin (lakes)

Open water basin (best water quality, least protection)
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Semi-enclosed Basin
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Semi-enclosed Basin

Ebb  flood

« » Entrance Channel

Open Water Marina Basin
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Flow Through Basin
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Gulf Harbour

* Protected Basin dddddddddddddd

Main Entrance Channel
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Tidal Pump Basin
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Tidal Pump Basin

Photo taken at high tide, 2012.

Created in 2010, photo
taken at low tide.
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Tidal Pump Basi
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Tidal Pump Basin

SCALE 1" = 100"
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Enclosed Basin
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Enclosed Basin
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Open Water Basin
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Open Water Basin
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 There are a wide variety of flushing models, all
varying in sophistication and scope. The greater
the degree of modeling the movement of a particle
of water, the greater the processing capacity of the
computer and the time to process the model runs.

The model is only as good as the calibration to real
time conditions.

e Garbage in = garbage out.
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continuity equation

Longitudinal Momentum:

Lateral Momentum:

where represent the Newtonian tidal potential, earth tide, self attraction and
load tide, represent the bottom stresses, U and V are depth averaged
velocities, H is the depth, is the water surface elevation and D, and D, are
turbulent diffusion parameters.
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for semi-enclosed marina basins
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the Secret Formula
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= the Assumptions (not the band)
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The Big Picture
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Blind Pass Ecosystem

1944 NRCS Aerial

Knowledge — Quality - Service




Knowledge — Quality - Service

/

1958 NRCS Aeri

&
Q
o
(7))
(7,
@
(&
LLl
(7))
(7))
()
(o
e
=
o0




Blind Pass Ecosystem
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Erickson Consulting Engineers, Inc. (ECE) performed a computer model study to
evaluate the project alternatives relative to improving circulation and restoring
flushing in Clam Bayou and the Blind Pass Eco-zone. The two-dimensional model
(ADCIRC) is a vertically integrated hydrodynamic model, which is appropriate to
simulate shallow, well-mixed, tidally dominated barotropic type systems. The
model is well-accepted by engineering professionals and scientists within the
hydrodynamic modeling community.

Three significant options (and variations) = Connect directly to the Gulf of Mexico;

Connect to Dinkins Bayou; Connect Dinkins Bayout directly to the Gulf of Mexico
via dredging of Blind Pass

The ADCIRC model used water level measurements to calibrate the model.

The model predicted the immediate post-project tidally induced flows, current
velocities and flushing characteristics for various design alternatives.

Three-dimensional analysis is not necessary to simulate flows for
the (relatively shallow) Blind Pass Eco-zone - Pine Island Sound
EStuary SYStem- Knowledge — Quality - Service




Mode | Comparison with Dinkins Creek Data

1 |

Knowledge — Quality - Service




Table IX-1. Description of Flushing Alternatives for the Blind Pass Eco-zone

Alternatives Description
Baseline Existing
Conditions

Alternative 1
Alternative 1a
Alternative 1b

Alternative 2
Alternative 2a

Alternative 3

Flushing Channel
Connecting
Dinkins and Clam
Bayou

Flushing Channel
from Dinkins to
Clam Bayou, with
Gulf opening to
Clam Bayou

Pass opening
between Gulf and
Clam Bayou

Principal Flushing
Analysis
Mass Concentration

Dinkins Bayou (100%)
Clam Bayou (0%)

Clam Bayou (100%)
Dinkins Bayou (100%)

Clam Bayou (100%)
Dinkins Bayou (0%)

Clam Bayou (100%)

Mass Concentration
Variation (a) and (b)

Alternative 1a
Dinkins Bayou (100%)
Clam Bayou {0%)
Alternative 1b
Dinkins Bayou (0%)
Clam Bayou (100%)

Dinkins Bayou
(100%)
Clam Bayou (0%)

Blind Pass Omn Dinkins Bayou rlmo’fu) _

Alternative 5
[Combined
Alternative 1 and 4)

Alternative 6

Blind Pass Open,
Flushing Channel
from Dinkins to
Clam Bayou

Blind Pass Open,
Woulfert Channel
Dredged to
Dinkins Bayou,
flushing channel

Clam Bayou (100%)
Dinkins Bayou (100%)

Clam Bayou (100%)
Dinkins Bayou (0%)

Alternative 5a

Dinkins Bayou (36 ppt)
Clam Bayou (20 ppt)
Alternative 5b
Dinkins Bayou (0%)
Clam Bayou (100%)

Knowledge — Quality - Service




The City of Sanibel realized the gravity of the situation and
potential significant loss of habitat.

City installed a box culvert beneath San-Cap Road to connect
Dinkins Bayou with Clam Bayou.

Lee County and the Captiva Erosion Prevention District moved
forward with dredging Blind Pass and significantly improving
flushing to Pine Island Sound and Dinkins Bayou

Hans Wilson & Associates, Inc. contracted with the Bayous
Preservation Association to document flushing improvements in
Dinkins Bayou, pre and post Blind Pass Dredging.

Placement of the culvert beneath San-Cap Road had greater
significance in flushing Dinkins Bayou than dredging of Blind
Pass.

(Run the video of the model) Knowledge — Quality - Service




Blind Pass Pre Closure




Flushing Culvert and Gulf Connection
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Dredge Blind Pass/ Install Flushing Culvert
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Flushing Studies typically involve collecting field data to verify the
model estimates and determine any anomalous conditions that
might exist on the site.

Current Meters

Drogues

Marking dyes (Rhodamine WT, Uranine) incl. fluorometry

Tide Guages

Anemometer

Bathymetric Survey equipment

Common Sense

X
X
X
X
X
X
X
X

Experience
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Drogues (shallow/deep)

Timed placement

Tide Gage

Current Meter
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Conclusion
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Obligatory Sunset Closing Slide

Knowledge — Quality - Service




