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SUMMARY

This monitoring plan describes the installation and maintenance of flow monitoring stations in the
Fred C. Babcock Cecil M. Webb Wildlife Management Area (WMA) and the Yucca Pens Unit
WMA as well as the tidal creeks to Charlotte Harbor, located in Charlotte and Lee Counties. This
monitoring program is in support of the Lower Charlotte Harbor Flatwoods Hydrologic Modeling
and “Strategic Hydrologic Restoration Planning” Project that is being conducted for the Coastal &
Heartland National Estuary Partnership (CHNEP).
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PROPOSED MONITORING PROGRAM

A. PURPOSE

The purpose of this proposed monitoring program is to develop an improved understanding of
hydrologic conditions in Babcock Webb, Yucca Pens, and discharges to tidal creeks west of the
WMAs. The monitoring program will include installation of seven (7) flow monitoring stations in
non-tidal creeks and installation of one (1) flow monitoring station in a tidal section of Yucca Pens
Creek. The monitoring program is intended to provide a baseline of the magnitude of wet season
flows, the extent of the year with discharges to tide, and tidal influences of Matlacha Pass on tidal
creek discharges. The flow data will also be used to assist in model calibration.

These new monitoring stations will complement existing and proposed groundwater monitoring
stations in both Babcock Webb and Yucca Pens that have or will have water level data loggers.
The selection of the stations was based on monitoring stations proposed during a meeting of staff
from Charlotte Harbor Flatwoods Initiative members, including individuals from SWFWMD,
SFWMD, USGS, Charlotte County, Lee County, and the Florida Fish and Wildlife Conservation
Commission (FWC) as well as individuals working for private consulting firms that have
experience in the study area. In each of the eight surface water monitoring stations, water level
data loggers will be installed and stage/discharge relationships will be developed at those
stations.

B. STATION LOCATIONS

Figure 1 presents a map of the location of the proposed new monitoring stations. Table 1
provides rationale for the location of the proposed stations. Because an important objective of this
project is to restore the hydrology of Yucca Pens and improve the timing of discharges to tide,
most of the stations are located along the western perimeter of Yucca Pens. Figures 2 through
9 present photographs of the monitoring locations. Note that the final location for Greenwell
Branch has not been determined at this point in time and will be determined by the field crew.
Photographs of both locations are presented in Figures 9a and 9b.

Table 1 — Rationale for Selection of New Monitoring Stations

Station Rationale for Selection

South Prong Alligator Creek Discharge from North Babcock Webb WMA

Winegourd Creek Drains portion of North Yucca Pens and drains to
Charlotte Harbor Preserve State Park (CHPSP)

Zemel Canal Main discharge from North Yucca Pens and drains to
CHPSP

Bear Branch Contributes flow to CHPSP

Hog Branch Contributes flow to CHPSP

Yucca Pens Creek (Tidal) At location of prior USGS tidal flow monitoring station

Durden Creek at Burnt Store Rd Contributes flow to CHPSP

Greenwell Branch Flow from Southern Yucca Pens to CHPSP
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C. INSTALLATION METHODOLOGY AND EQUIPMENT

The monitoring stations are intended to measure water levels and flows from Babcock Webb and
Yucca Pens to the tidal waters of Charlotte Harbor. The configuration of the monitoring stations
will vary depending on the site conditions. The freshwater monitoring stations will be installed on
the upstream end of the road crossing. Each station will generally consist of a PVC or aluminum
conduit that will extend from near the top of the station to below the minimum water line. Table 2
provides details on how each station will be installed.

Table 2 — Configuration of Flow Monitoring Stations

Station Configuration of Monitoring Station

South Prong Alligator Creek Vertical conduit installed on middle pier separating the
two culverts that serve the main channel.

Winegourd Creek Aluminum protective cover with holes drilled both above

and below ground and a geotextile wrap covering the
section with holes. See Figure 10 for example.

Zemel Canal Similar to South Prong Alligator Creek

Bear Creek Similar to Winegourd Creek

Hog Creek Similar to Winegourd Creek

Yucca Pens Creek (Tidal) Wooden platform extending past normal water line.

Vertical staff gage. Side-looking doppler flow meter.
Durden Creek at Burnt Store Rd Similar to Winegourd Creek
Greenwell Branch Similar to Winegourd Creek

Each of the freshwater creeks will have a water level data logger housed in an aluminum
protective cover, and a staff gage will be installed adjacent to the protective cover. A 2x2 foot
concrete pad will be installed to secure the protective cover.

The tidal flow monitoring station for Yucca Pens Creek will include the following components:

e Sontek SL 2D side-looking doppler flow meter

o KPSI pressure transducer to record water levels
e Campbell Scientific CR300 data logger

e Sierra Wireless Cellular IP modem kit

e Web hosting & Verizon cellular data plan

e NEMA enclosure

e \Wooden platform

The field team will obtain GPS coordinates for the installed monitoring stations, which will be
provided to the surveyors. Each station will be surveyed to record the ground elevation, top of
concrete pad, and staff gage. The Rugged TROLLSs will be programmed to record water levels in
reference to the North American Vertical Datum based on the survey results. EXxisting
baroTROLLs already have been installed by prior monitoring projects in Yucca Pens at Station
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SR-7, Southwest Aggregates east of the largest mining pit, and Babcock Webb at SR-6. Data
from these baroTROLLs will be used to correct Rugged TROLL readings to account for changes
in barometric pressure. Rainfall is also being monitored in both Babcock Webb and Yucca Pens,
as described in the Groundwater Monitoring Plan.

Each station will have a weather-proof label on the inside of the protective cover with the station
name and the appropriate reference elevation in ft-NAVD 88.

Installation is planned during the dry season of 2020 before the end of May.

D. DEVELOPMENT OF FLOW RATING CURVES

Flow monitoring  will  be

conducted throughout the wet Weir4

season in order to develop a 7.0

relationship  between  water 6.9 °
elevation and flow (see graph at
right for Weir 4 in Gator Slough).
Flow measurements will be
obtained across a range of
water elevations, and the
resulting data will be used to °
develop a flow rating equation.
Flow measurements are made
by measuring stream velocities
at multiple points across the width of a stream. The measured velocities are compiled to compute
the overall discharge for the stream at that particular stage. For this project, the Water Science
Team will obtain 10 flow measurements at each station with the objective of obtaining
measurements across as broad a range of flows as possible. Obtaining 10 measurements across
a broad range of flows is consistent with approved USGS flow rating methods. For the Yucca
Pens Creek tidal station, measurements are conducted in a similar manner, but will be made for
both incoming and outgoing tide levels with the objective of obtaining at least 16 measurements,
half on incoming tides and half on outgoing tides. The gaging station for the tidal flow monitoring
station in Yucca Pens Creek will have a continuously recording side-looking velocity meter, and
the purpose of the cross section velocity measurements on both incoming and outgoing tides is
to develop a relationship between the velocity recorded by the side-looking meter and the average
channel velocity. This approach is the most accurate method for developing flow-rating curves
for tidal flow monitoring stations.

6.8
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Stream velocity will be measured using USGS-approved methods and equipment which will be
determined based on stream size and depth. USGS-approved equipment includes a Pygmy
meter for shallow depths less than 2.5 feet, a Price AA meter for depths in excess of 2.5 feet,
SonTek FlowTracker, or an ultrasonic velocity meter (UVM) for larger streams and rivers with
widths exceeding 10 feet and water depths exceeding 0.5 feet. Photographs of Pygmy, Price
AA, and UVM meters are provided in Attachment 1.
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The UVM will be used for most measurements in the South Prong of Alligator Creek, Zemel Canal,
and measurements during higher flow conditions at the Yucca Pens Creek tidal station. Pygmy
or SonTek FlowTracker velocity meters will likely be used for the remaining stations under the
majority of flow conditions.

The USGS methodology, which was developed for rivers larger than the streams being measured
as part of this project, recommends that no individual measurement account for more than 5% of
the overall flow. In addition, the closest spacing for measurements is 0.25 feet for a Pygmy meter
or 0.4 feet for a Price AA meter. For the small streams (Winegourd, Bear, Hog, Durden, and
Greenwell), it may not be possible to obtain the USGS-desired 20 measurements because the
stream width may be less than 10 feet.

When using the Pygmy meter or the SonTek FlowTracker, the velocity measurement is made at
0.6 of the total depth for depths less than 1.5 feet. When using either the Price AA meter or the
SonTek FlowTracker for depths in excess of 1.5 feet, velocity measurements should be made at
both at 0.2 and 0.8 of total depth. In this case the two velocity measurements are averaged prior
to calculating flow.
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Figure 1 — Overall Map of Proposed Monitoring Stations




Flgure 3- Photograph of Wlnegrourd Creek at Burnt Store Road




ol i 2

il TR BT BN g 9 / A it e 0
Figure 4 — Photograph of Zemel Canal at Burnt Store Road
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Figure 6 — Photograph of Hog Branch at Burnt Store Road




Figure 8 — Photograph of Yucca Pens Creek in Tidal Reach at Old Burnt Store Road
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Figure 10 — Photograph of Stage Recorder Housing for Small Creek
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Attachment 1 — Examples of Typical Flow Measurement Equipment

Pygmy meter (cup diameter = 1.5 inches)

Price AA Meter (cup diameter = 4 inches)

I

(Photograph courtesy of Michael Nolan, U.S.
Geological Survey)

13|Page



g8 | HYDROGAGE, INC. @D

l4|Page



