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Preface
Pursuant to a CWPPRA Task Force decision on April 14, 1998, the original monitoring plan was
increased in scope to conform with monitoring of projects of similar type. Specifically,
vegetation will be monitored every three years and water level and salinity will be monitored
continuously through 2005. Upon collection and evaluation of the water level and salinity data
set, the Technical Advisory Group (TAG) will assist in development of a sampling plan based on
an approximate 30% reduction of effort, if technically advisable.
Pursuant to a CWPPRA Task Force decision on August 14, 2003 to adopt the Coastwide
Reference Monitoring System (CRMS-Wetlands) for CWPPRA, updates were made to this
Monitoring Plan to merge it with CRMS to provide more useful information for modeling efforts
and future project planning while maintaining the monitoring mandates of the Breaux Act. The
implementation plan included review of monitoring efforts on currently constructed projects for
opportunities to 1) determine if current monitoring stations could be replaced by CRMS stations,
2) determine if monitoring could be reduced to evaluate only the primary objectives of each
project and 3) determine whether monitoring should be reduced or stopped because project
success had been demonstrated or unresolved issues compromised our ability to actually
evaluate project effectiveness. As a the result of a joint meeting with DNR, USGS, and the
federal sponsor, the recommendations for this Monitoring Plan were to change the 2004, 2010,
and 2019 habitat mapping to land:water analyses, maintain the vegetation sampling to
correspond with the aerial photography, and maintain the current sonde data collection through
2005. After 2004, utilize CRMS010 and the data recorder at PO06-06 to evaluate the project.
These recommendations have been incorporated into the Monitoring Elements section.
Project Description
The Fritchie Marsh Project area contains 6,291 ac (2,546 ha) of intermediate and brackish marsh
located southeast of Slidell in St. Tammany Parish near the north shore of Lake Pontchartrain
and the Rigolets. The area is bounded by US Highway 190 to the north, US Highway 90 to the
south and east, and Louisiana Highway 433 to the west and south (figure 1).
From 1956 to 1984, 2,260 ac (915 ha) of emergent marsh within the project area have been
converted to open water, with the greatest loss occurring in the northern project area (SCS 1992).
This loss reflects a pattern of marsh deterioration in the project area from north to south due to
the lack of freshwater and sediment input in to the northern part of the project. Although the
exact causes of marsh loss have not been determined, man-made changes in the hydrological
patterns have occurred that may have contributed to this loss. Natural hydrological patterns have
been disrupted by the construction of the perimeter highways. These embankments isolate the

Figure 1. Location of project features and monitoring stations in the PO-06 Fritchie Marsh project area.

marsh from the West Pearl River Basin and have restricted inflow of freshwater, nutrients, and
sediment. Additionally, saltwater from Lake Pontchartrain enters the marsh through W-14 canal
and Little Lagoon during high tides and strong winds (USGS 1985). As a result, the project area
has converted from a predominantly fresh marsh in 1956 to a predominantly brackish marsh by
1990 (Kuniansky 1985, LDNR 1990).
The hydrology of the system is affected by rainfall, storm runoff, sewage discharge, gravity
drainage, tides and wind driven currents. There are three major points of exchange in the
Fritchie Marsh system. The W-14 drainage canal runs from the north along the western side of
the marsh to Little Lagoon and Lake Pontchartrain, and serves as the drainage point for storm
water runoff and tertiary treated domestic sewage from Slidell. Two other points of exchange
for the marsh are the east and west ends of Salt Bayou. Salt Bayou runs east to west near the
southern boundary of the project. At the west end, the bayou is 120 ft (36.6 m) wide and
connects to Lake Pontchartrain through a 170 ft (52 m) bridge opening in Louisiana Highway
433. At the east end, Salt Bayou narrows to 30 ft (9.1 m) wide and connects to the West Pearl
River through a 6 ft (1.8 m) concrete box culvert at US Highway 90. According to local
residents, Salt Bayou was at one time navigable from the Pearl River to Lake Pontchartrain.
However, once US Highway 90 was built, access to the Pearl River was decreased causing the
bayou to silt in making navigation impossible.
Vegetation in the southern project area consists of brackish marsh species and is dominated by
Spartina patens (marshhay cordgrass) (55%), and Juncus roemerianus (black needlerush) (30%).
The northern project area contains species indicative of intermediate marsh, including Scirpus
olneyi (three-cornered grass) (5%), Sagittaria lancifolia (bulltongue) (5%), and Typha sp.
(cattail) (5%).
Soils in the project area are mainly Lafitte-Clovelly soils with a tract of Guyton-Abita-Brimstone
soil existing within the Apple Pie Ridge and Prevost Ridge (SCS 1990). The Lafitte-Clovelly
soils are characterized as level, poorly drained, saline soils having a mucky highly erodible
surface. Guyton-Abita-Brimstone soils are poorly drained loamy soils.
The objective of the Fritchie Marsh Project is to reduce marsh loss through the management of
available freshwater. Measures for this purpose include diverting part of the W-14 canal outflow
to the interior of the marsh to increase freshwater flow into the northern project area. Other
measures include the dredging of Salt Bayou for 1 mi (1.6 km) east and west of US Highway 90
as well as increasing the size of the US Highway 90 culvert.
Project Objective
1.

The objective of the Fritchie Marsh Restoration Project is to restore
natural hydrologic conditions in the project area resulting in the protection
of the existing marsh.

Specific Goals
The following goals will contribute to the evaluation of the above objective:
1.

Decrease rate of marsh loss.

2.

Increase freshwater flow and promote water exchange into the area from
West Pearl River by enlarging the culvert at US Highway 90 and by
dredging portions of Salt Bayou.

3.

Increase freshwater flow into the northern project area by diverting flow
from the W-14 canal.

4.

Document species composition and relative abundance of vegetation to
evaluate change over time.

Reference Area
The importance of using appropriate reference areas cannot be overemphasized. Monitoring on
both project and reference areas provides a means to achieve statistically valid comparisons, and
is the most effective means of evaluating project success. The evaluation of sites was based on
the criteria that both project and reference area have a similar vegetative community, soil type,
and hydrology. Hydrological influences, soil, and vegetation types were analyzed in the
selection of a reference area for comparability of data between the reference area and the project
area.
A small impounded area that lies between Highway 11 and the Illinois Central Railroad was
selected as a proposed reference area for the Fritchie Marsh Project (figure 2). The soil types
within this reference area are the Lafitte-Clovelly soils. This soil type is the main soil type in the
project area. The project and reference area are both dominated by brackish vegetation with a
small percentage of upland forest (LDNR 1990). As with the project area, the proposed
reference area is surrounded by levee roads which restrict water exchange. According to DNR
GIS information, the project area and the proposed reference area exhibit similar land loss ratios.
Due to the hydrological restrictions of the project area, a reference area with similar conditions,
and of comparable size, was difficult to locate. The proposed area exhibits biological and
geographical characteristics similar to that of the project area, however, the reference area
contains approximately 2,000 ac (800 ha) where the project area contains 6,300 ac (2,550 ha).
Size of the area and lack of similar hydrological influences prevent this proposed area from
serving as a suitable reference area for the evaluation of water flow, salinity, or vegetation. A
suitable reference area was not available for these elements, therefore, pre-construction data will
be utilized to evaluate project effects. However, the reference will be used for habitat mapping.
CRMS will provide a pool of reference sites within the same basin and across the coast to
evaluate project effects. At a minimum, every project will benefit from basin-level satellite

imagery and land:water analysis every 3 years, and supplemental vegetation data collected
through the periodic Chabreck and Linscombe surveys. Other CRMS parameters which may
serve as reference include Surface Elevation Table (SET) data, accretion (measured with
feldspar), hourly water level and salinity, and vegetation sampling. A number of CRMS stations
are available for each habitat type within each hydrologic basin to supplement project-specific
reference area limitations.
Monitoring Elements
The following monitoring elements will provide the information necessary to evaluate the
specific goals listed above:
1.

Habitat Mapping

To document vegetated and non-vegetated areas, color infrared
aerial photography (1:12,000 scale with ground controls) will be
obtained. The photography will be georectified, photointerpreted,
mapped, and analyzed with GIS by National Wetlands Research
Center (NWRC) personnel using standard operating procedures
documented in Steyer et al. (1995). The photography will be
obtained pre-construction in 1996 and 2000 (paid with Monitoring
Contingency Funds due to construction delays) and in 2004, 2010,
and 2019 post-construction. It will always be flown at low water
conditions.
Based on the CRMS review, the habitat mapping originally
scheduled for 2004, 2010, and 2019 was reduced to land:water.

2.

Salinity

To monitor the effects of increased flow of freshwater into the
project area at the Salt Bayou culvert, salinity will be recorded
hourly at four permanent stations. Two continuous recorders will
be placed in Salt Bayou, one in a small channel which branches
north from Salt Bayou, and another in the marsh near the diversion
of the W-14 canal (figure 1) to monitor hydrologic conditions preconstruction and post-construction. Salinity will be monitored in
1997-2000 (pre-construction) and in 2001-2005 (postconstruction).
Based on the CRMS review, the current sondes will remain
through mid-2005, after which time only CRMS010 will be used
to characterize salinity within the project area.

3.

Water Level

To monitor the effects of increased flow of freshwater water into
the project area at the Salt Bayou culvert and its effect on the
marsh, water level will be recorded hourly at four permanent
stations. Two continuous recorders will be placed in Salt Bayou,
one recorder will be placed in a small channel which branches
north from Salt Bayou, and another will be placed in the marsh

near the diversion of the W-14 canal (figure 1) to monitor
hydrologic conditions pre-construction and post-construction.
Water level will be monitored in 1997-2000 (pre-construction) and
in 2001-2005 (post-construction).
Based on the CRMS review, the current sondes will remain
through mid-2005, after which time only CRMS010 will be used
to characterize water level variability within the project area.
4.

Water Flow

To monitor the increased flow of water into the project area at the
Salt Bayou culvert, water flow was measured at the same locations
where continuous recorders were present. Current meters were
deployed and cross-sectional channel transects were conducted to
characterize the vertical and horizontal flow structure (Boon 1978,
Kjerfve et al. 1981) and to calculate the instantaneous volume flux
through the channel (Swenson and Chuang 1983). The meters will
were deployed from October 1998 - January 2000 before
construction and from December 2001 through December 2002
after construction.

5.

Vegetation

Species composition and relative abundance of vegetation were
surveyed in 1997 and 2000 (pre-construction) and will be surveyed
in 2004, 2007, 2010, 2013, 2016 and 2019 post-construction along
vegetative transects in the project area and the reference area. The
Braun-Blanquet technique will be used to measure sites along the
transects in a minimum of 1-m2 plots. Information of herbivory
and SAV occurrence will be recorded during the measuring of the
vegetative stations.
Based on the CRMS review, post-construction vegetation sampling
was delayed two years based on construction delays and to
coincide with the aerial photography and land:water analyses.

Anticipated Statistical Analyses and Hypotheses
The following hypotheses correspond with the monitoring elements and will be used to evaluate
the accomplishment of the project goals. If the null hypothesis is not rejected, possible negative
effects will be examined.
1.

Descriptive and summary statistics will be used on both historical data and data collected
post-project implementation to assess changes in marsh loss rates over time and to assess
whether the post-project marsh loss rate deviates from the expected 'future without
project' condition. Descriptive and summary statistics will be used to compare annual
marsh loss rates in the project area with that of the reference area.

2.

The primary method of analyses for salinities will be to determine differences in mean
salinities as evaluated by an ANOVA that will consider both spatial and temporal
variation and interaction. The ANOVA approach may include terms in the model to
adjust for station locations, proximity to structures, and seasonal fluctuations. Ancillary
data (i.e. precipitation, historical) will be used when available. This additional
information may be evaluated through analyses such as: correlation, trend, multiple
comparisons, and interval estimation.
Goal: Decrease mean salinities.
Hypothesis:

3.

H0:

Salinities within the experimental area at time point i post-construction
will not be significantly lower than salinities in the experimental area at
time point i during pre-construction.

Ha:

Salinities within the experimental area at time point i post-construction
will be significantly lower than salinities in the experimental area at time
point i during pre-construction.

Descriptive and summary statistics will be used on both historical data and data collected
pre- and post-project implementation to assess changes in water flow over time.
Goal: Increase water flow into the project area through enlarged culvert at Salt Bayou.

4.

Descriptive and summary statistics will be used on both historical data and data collected
pre-and post-project implementation to assess changes in vegetation over time.

Notes
1.

Implementation:

Start Construction:
End Construction:

November 1, 2000
March 1, 2001

2.

NRCS Point of Contact:

Marty Floyd

(318) 473-7690

3.

DNR Project Manager:
George Boddie
DNR Monitoring Manager: Melissa Hymel

4.

The twenty year monitoring plan development and implementation budget for this project
is $915,647. Pursuant to the CRMS review, it was authorized by the Task Force to
maintain $675,580 with the project, and utilize $240,067 to support CRMS. Progress
reports will be available in February 2000, and February 2001. Comprehensive reports
on coastal restoration efforts in the Pontchartrain hydrologic basin will be available in
2005, 2008, 2011, 2014, and 2017. These reports will describe the status and
effectiveness of the project as well as cumulative effects of restoration projects in the
basin.

(504) 280-4067
(504) 280-4074

5.

If the proposed reference area is adequate as a reference area for vegetation, ANOVA
will be used in the statistical evaluation of the vegetation component.

6.
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