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ABSTRACT:

Lake Seminole was impounded in 1957 and hydrilla was discovered in the 1980’s. By 1992,
approximately 75 percent of the surface area of the reservoir was impacted by hydrilla. This study was
conducted to determine effectiveness of low dose fluridone treatments in the Spring Creek Arm of Lake
Seminole. Pre- and post-aquatic plant surveys using point-intercept, plant biomass and hydroacoustic
techniques were conducted to assess treatment success. In year 2000, pretreatment surveys found hydrilla
occurred between 71.4 to 100 percent of all Spring Creek sites. By year 2002, in the upper regions of
Spring Creek, hydrilla had been replaced by several native aquatic plant species including pondweeds,
muskgrass, naiads, and coontail. In the lower regions, hydrilla was still the most frequently observed
plant; however, several native plants, including coontail, muskgrass, naiads, and pondweeds had increased
in frequency as compared to year 2000 when the pretreatment surveys were conducted.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not
to be construed as an official Department of the Army position unless so designated by other authorized documents.
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Chapter 1

1 Introduction

Background

Lake Seminole was created in 1957 with completion of the Jim Woodruff
Lock and Dam at the confluence of the Flint and Chattahoochee rivers. At normal
pool elevation, the reservoir includes approximately 33,200 acres (i.e., ca.

13,440 hectares). For management purposes, the reservoir is divided into four
lake regions or management areas: Flint River, Chattahoochee River, Fish Pond
Drain, and Spring Creek.

Aquatic plants, both native and exotic species, have flourished in the abun-
dant habitat provided in Lake Seminole. Unfortunately, several invasive exotic
species have grown to severe problem levels, interfering with many of the
intended water resource uses. Currently, HydFrilla verticillata (L.f.) Royle
(hydrilla) is the dominant nuisance plant species in Lake Seminole.

Though management has made efforts to control excessive plant growth in
Lake Seminole for many years, formal planning for current control activities was
undertaken starting in 1994 with initiation of the Lake Seminole Hydrilla Action
Plan. The Action Plan has three primary hydrilla management objectives:

(a) hydrilla control at priority management areas within the lake, (b) reduction of
hydrilla-dominated vegetative coverage to less than 40 percent in each of the
management areas, and (c) enhancement of recovery/expansion of mixed, native
plant communities within the lake.

For the Spring Creek management area, the recommended control technique
for accomplishing the three primary Action Plan objectives was a low-dose fluri-
done application. As projected in the Action Plan, upstream, single-point fluri-
done injection under an “average flow year” could provide hydrilla control in
approximately 3,700-acres.

Calendar Years 2000, 20‘01, and 2002 Fluridone
Treatment Plan '

2000

The final treatment plan called for injection of the aquatic herbicide fluridone
from a single location directly above the Georgia Highway 253 bridge over
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Spring Creek. This location is approximately 16 miles upstream of Spring
Creek’s confluence with Fish Pond Drain and Flint River. The low-dose treat-
ment was initiated 22 May 2000, continuing with daily injections for 62 days
until 21 July 2000. Daily injection amounts were based on in-stream flow esti-
mates (measurements conducted by the U.S. Geological Survey (USGS)), with
the targeted aqueous concentration of fluridone downstream of the injection site
being 15 parts per billion (ppb). Further, it was determined that in-stream flows
were less than expected during the application period. Because of the decreased
flow, the actual downstream area to which effective concentrations of fluridone
were delivered was less than anticipated via this “passive” treatment technique.
Therefore, airboats made several “block” fluridone treatments in mid-portions of
Spring Creek in an attempt to expand the downstream spread of the fluridone
plume. Because significant regrowth of hydrilla was visually observed in the
treatment area following suspension of the daily injections on 21 July 2000, the
applications were restarted on 4 August 2000, and continued for an additional

28 days through 31 August 2000. Applications were restarted on 9 November
2000 and continued through 9 January 2001. Total treatment days in 2000 totaled
189. The average flow rate for each treatment includes:

e 22 May — 21 July 2000 — 143 cubic feet per second (cfs)/day with an
application rate of 13.1 liters per day (L/day) for a rate of 18 parts per billion

(ppb).
e 4 -31 August 2000 — 115 cfs/day with an application rate of 8.8 L/day
for a rate of 15 ppb.

e 9 November 2000 — 9 January 2001 — 230 cfs/day with an application
rate of 7.6 L/day for a rate of 14 ppb applied herbicide.

2001

Applications began 14 May 2001 and ran through 21 December 2001. Dur-
ing the treatment, there were alternating weeks when the treatment was halted
and later restarted. The number of treatment days in 2001 totaled 221, with an
average flow rate of 309 cfs/day for the period 14 May — 20 August 2001. The
average amount of applied herbicide for this period was 10.8 L/day for an appli-
cation of 7 ppb. The average flow rate of 154 cfs/day was used during the period
20 August — 21 December 2001. The average amount of applied herbicide was
4.1 L/day for an application of 5 ppb.

2002

The 2002 application injection site was moved approximately 5.8 miles
upstream from the Georgia Highway 253 bridge over Spring Creek. Applications
began 29 April 2002 and ran through 13 September 2002. During the treatment,
weeks alternated when the treatment was halted and later restarted. This served to
bring the fluridone concentration down to target levels (10-15 ppb). The number
of treatment days in 2002 totaled 141, with an average flow rate of 216 cfs/day.
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Chapter 1

This led to an average of 9 L/day of applied herbicide for an application rate of
8 ppb.

Study Objectives

The Aquatic Plant Ecology Team (APET) of the U.S. Army Engineer
Research and Development Center (ERDC), Vicksburg, Mississippi, conducted
quantitative surveys of aquatic plants in the Spring Creek region of Lake Semi-
nole to assess effectiveness of the low dose fluridone application to Spring
Creek. Two surveys were conducted during the 2000 growing season: (a) a pre-
treatment survey during spring (May/June) to document the aquatic plant com-
munity prior to the fluridone treatment, and (b) a post-treatment survey during
late summer (August/September) to document the Year-1 “end of growing sea-
son” aquatic plant community. Two additional surveys (May/September) were
conducted during the 2002 growing season to document the status of the hydrilla
and the expanding native aquatic plant communities in Lake Seminole after three
herbicide treatments (2000, 2001, 2002). No survey was performed during the
2001 year of treatment.
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2 Methods

The APET conducted quantitative assessments for the years 2000 and 2002
during the growing season using three different quantification techniques:
(a) point-intercept methods to document species presence and absence,
(b) hydroacoustic transect methods to document vegetation presence, absence,
and (more importantly) abundance (i.e., percent of “occupied water column”),
and (c) plant biomass methods to document abundance per species and hydrilla
tuber densities, at a sub-sample of the point-intercept locations. The Spring Creek
flowage was divided into four regions for these surveys (Figure 1). Region I
included the northern portion of Spring Creek between Highway 253 and Silver
Lake Road. Region II included Spring Creek between Silver Lake Road and the
bend at Fireman’s Cut. Region III extended from Fireman’s Cut to Rattlesnake
Point. Region IV included the area between Rattlesnake Point and the Fish Pond
Drain inflow.

Point-Intercept

Point-intercept methods were based on intersection points created by over-
laying a 200-meter X 200-meter grid onto each of the four regions (Regions I-
IV) of Spring Creek drainage. Using MapInfo mapping software (Troy, NY),
Universal Transverse Mercator (UTM) coordinates were determined for each
intersecting point that fell within map regions designated as “water.” Based on
differences in the “water” surface acreage of the four regions, the number of
sampling points preselected for each region by the grid-overlay technique ranged
from 54 points (Region I) to approximately 200 points (Region IV) (Figures 2-9).
In the field, a Trimble Model NT300D differential global positioning system
(GPS) unit (Sunnyvale, CA) was used to navigate to each point. Data recorded at
each point included (a) plant species occurrences, as determined by recording
species retrieved with a standard rake toss, (b) water depth, and (c) the associated
UTM coordinates. During all survey periods, low water levels prevented naviga-
tion to many of the preselected sampling points, especially in the shallow “flats”
sections of Region IV. Therefore, total points actually sampled were 47 (Region
I), 56 (Region II), 96 (Region III), and 95 (Region IV) for year 2000, and 48
(Region I), 58 (Region II), 103 (Region IID), and 95 (Region IV) for year 2002
(Figures 6-9).
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Figure 1. Nlustration of four sampling regions (Region I-IV) of Spring Creek used
for conducting quantitative surveys for aquatic plants in Years 2000

and 2002

Plant Biomass

- A box-core sampler was used to collect plant biomass and hydrilla tuber
samples. The box-core sampler has a sampling area of ~ 0.1 m? (1 ft x 1 ft). The
sampler was “loaded” with sufficient lead weights (i.e., up to 100 pounds) to
drive the sampler into the sediments. This normally severed the submersed
vegetation sufficiently to provide a precise biomass sample. Retrieved vegetation
was sorted by species and placed in labeled bags for subsequent drying and
weighing. Additionally, because the sampler effectively penetrated the sediments

 to approximately 15-cm depth, hydrilla tubers were collected and retrieved for

each sample and their numbers recorded. For each of the four regions, 15 plant
biomass and hydrilla tuber samples were collected. Point locations for these sam-
ples were determined by random selection from the pool of point-intercept point
locations for each region. Biomass was collected during May/September 2000
and September 2002 (see Figures 2-9).
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Figure 2. Point-intercept sampling locations for Region I: (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2000 survey
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Figure 3. Point-intercept sampling locations for Region Ii: (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2000 survey
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Figure 5.
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Point-intercept sampling locations for Region IV: (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2000 survey
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0

Figure 6. Point-intercept sampling locations for Region (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2002 survey
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Figure 7. Point-intercept sampling locations for Region iI: (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2002 survey

Chapter2 Methods

11




s
%

Figure 8. Point-intercept sampling locations for Region Ili: (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2002 survey
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Figure 9. Point-intercept sampling locations for Region IV: (A) approximate
locations of points preselected by 200 m x 200 m grid overlay;
(B) actual locations of points sampled during Year 2002 survey
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Hydroacoustic

SAVEWS description

Transect surveys were conducted using the ERDC-developed Submersed
Aquatic Vegetation-Early Warning System (SAVEWS) hydroacoustic surveying
system (Sabol and Melton 1995). The SAVEWS system estimates average water
depth, average plant height, and frequency of occurrence of submersed aquatic
vegetation along incremental sections of a surveyed transect. For each transect
increment, the positional coordinates are also determined via an interfaced GPS
unit, and a combined report including measured physical data and positional data
are output to a data file. Because geographical coordinates along the length of the
transect line are recorded, all or any portion of the transect line can be revisited
for future data collection efforts. The SAVEWS hydroacoustic surveying system,
while not capable of distinguishing species, can provide valuable quantitative
data for assessing long-term changes in aquatic plants in Spring Creek.

SAVEWS is an integrated electronic measurement system consisting of off-
the-shelf digital hydroacoustic and GPS components, which can detect sub-
mersed aquatic vegetation and the underlying sediment interface in near real
time. The hydroacoustic component consists of a Biosonics DT4000 digital echo
sounder (Seattle, WA) with a 420 kHz, 6-deg single-beam transducer that pulses
at a user-defined rate (typically 5 Hz) and duration (typically 0.1 milliseconds).
Return echoes are digitized at high frequency and dynamic range (22 bits) to
generate a return envelope that is sampled at 41.67 kHz, corresponding to a depth
increment of approximately 1.8 cm. Data are stored on the hard drive of the lap-
top computer that operates the system. Interspersed with the raw hydroacoustic
signals are National Marine Electronics Association (NMEA) format position
reports (latitude and longitude) recorded at 0.5 Hz from a real-time differentially
corrected GPS, using beacon broadcast corrections. Horizontal accuracy of this
system is approximately 5 m (3 sigma horizontal errors). More detailed docu-
mentation on the system is presented in Sabol and Melton (1995).

The system is typically operated by traversing preselected linear transects in
the small survey boat, using GPS navigation guidance, with the transducer aimed
in a vertically downward direction. Operating speed is limited to approximately
1.4 to 2.5 m/s to avoid cavitation around the transducer, which is mounted just
below the water’s surface.

The recorded digital data are processed by an ERDC-developed algorithm
that generates a series of position-referenced attributes including depth, vegeta-
tion coverage, and vegetation height. This is accomplished within the algorithm
by examining the spatial distribution of the above-noise signal, if any, immedi-
ately above the detected bottom depth for vegetation-like characteristics. These
consist primarily of contiguous above-noise returns between the bottom and the
noise-level water column. If these conditions are found within a ping, it is
declared to be a PLANT ping. Vegetation coverage is reported as the portion of
PLANT pings between successive GPS reports. Plant height is reported as the
average of the bottom-to-quiet zone distance within PLANT pings. Detailed
descriptions of the algorithm may be found in Sabol and Melton (1995).
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The algorithm is heuristic in nature and was developed from an extensive
measurement database. It ¢ an be tailored to conditions at a specific site, resulting
in increased sensitivity, by entering a configuration file of specific distance and
echo intensity thresholds as well as quality control parameters to eliminate poor-
quality data prior to processing.

General plan

SAVEWS surveys were run during both survey periods to allow assessment
of quantitative changes in plant abundance (percent water column occupied)
within Spring Creek as a result of impacts from the fluridone treatment. During
both survey periods, transects were surveyed along the main navigation channel,
from the Highway 253 bridge downstream to its intersection with the Fish Pond
Drain (Figure 10). In addition to this “main navigation channel” transect, “cross-
sectional” transects were also surveyed during each survey period. The proposed
survey plan included west-east oriented transects in Regions I and II, north-south
transects in Region III, and a combination of directional transects in Region IV.
Original plans were for all transects in a region to run parallel with each other,
and for adjacent transects to be separated by 200 m. In this planned design, num-
bers of transects per region would have ranged from 22 transects in Region I to
12 transects in Region IV, with Region I transects being much shorter than
Region IV transects. However, as with point-intercept sampling efforts, the field
survey efforts were scaled back due to unexpected conditions. For the SAVEWS
surveys, the hydroacoustic signal had great difficulty penetrating the dense
vegetation during the May 2000 survey. This situation, coupled with the
extremely low water levels, significantly slowed survey speeds, and resulted in
significant reductions in the actual number of transects surveyed. The cross-
sectional transects were abandoned following the May 2000 survey due to the
low water conditions, abundance of hydrilla, inability of the equipment to func-
tion, and time constraints. The main navigational channel was then used as the
focus of the hydroacoustic survey.
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Figure 10. lllustration of approximate location of main navigation channel
transect surveyed in Spring Creek with SAVEWS during May and
September 2000. Numerical labels represent distances along the
transect from the Highway 253 bridge. Distance labels are
discontinued after approximate southern boundary of Region ll|
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3 Results

Point-Intercept

Species list

The comprehensive list of aquatic plant species collected during the four
point-intercept sampling trips in 2000 an