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Sweet/Willow Lake Hydrologic Restoration (CS-11b)
Project Overview:

T he Sweet Lake/W illow Lake shorel ine protect ion project  is composed of approximately 6,000
ac (2,428 ha) of open water and freshwater wetlands surround ing Sweet Lake and W illow Lake
in northeastern Cameron Parish (figure 1).  The project area is bounded on the south and west
by the Gulf Intracoasta l W aterway (GIW W ), and on the north  and east by P leistocene prair ie
formations along La. Hwy. 384 and La. Hwy. 27.

T hree soil types occur in the project area (U. S . Department of Agr iculture, Soil Conservation
Service [USDA/SCS] 1995; USDA/Natural Resources Conservation Service [USDA/NRC S]
1997).  Allemands muck, a very poor ly drained organic soi l found in freshwater marshes, makes
up 90%  of the area.  T he remaining 10%  consists of frequently f looded Aquents Ser ies (6.0% )
and Udif luvents Ser ies (3.6% ) soils that compr ise the dredged spoil along the GIW W.

T he plant community in the project area is fresh marsh cons isting mainly of Sagittaria lancifolia  
(bulltongue), with lesser amounts of P anicum hemitomon (ma iden cane), Scirpus californicus
(C alifornia bullwhip), Spart ina patens (marshhay cordgrass), Typha sp. (catta il), Phragmites
australis (common reed), Colocasia esculenta (elephant ears), and A lternanthera philoxeroides 
(al ligator weed).  A canopy layer of Sesbania drummondii (ratt lebox), Salix nigra (black wil low),
Sapium sebiferum  (C hinese tal low tree), and C ephalanthus occidentalis ( buttonbush) is present
on higher ground in the marsh and on the remains of ridges formed by old levees and spoil banks
in the  area.   Sha llow  open water  areas  support  a  number of  aquatic  plants,  with stands  of
N elumbo lutea  (Amer ican lotus) and  P otamogeton diversifolius (common pondweed) being the
most conspicuous.  
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Project Overview continued:
Eich ho rn ia  cra ssip es ( w ater h yacin th ) is a lso p reva len t, w ith la rge  flo a tin g m ats o ften d evelo p in g
in o p en w ater a reas b y th e  sum m er and  fa ll seaso ns.

W hen the  G IW W  w as co n struc ted  in the  early  19 0 0's, its  ro ute  lay  ju st so uth o f the  so u thern
sho re lin es o f  bo th  lakes, b u t  the  h igh  energy  asso c ia ted  w ith  the  nav ig atio n  chan ne l h as and
co n tin u es to  im p act  the  lakes and  su rro u nd in g  m arshes.  E ros io n o f th e  b ank s o f the  G IW W ,
cau sed  b y the  w ater level d raw do w n effec t and  w ave  w ash  fro m  the  w akes crea ted  b y p ass ing
bo ats and  b arges (G oo d  e t a l. 1 9 95 ), a lo n g w ith  the  w id en ing an d  d eep en ing o f the  chan ne l fro m
its o rig ina l d imen sio n s o f 4 0  ft ( 1 2.2  m ) w id e x  5  ft ( 1 .5  m ) d eep  to  12 5  ft (3 8 m ) w ide  x  12  ft
(3.7  m )  deep  in  the  1 9 40 's  (U n ited  S ta tes  A rm y  C orp s  o f  En g ineers  [U S A C E]  19 7 8 )  an d
sub seq uen t e ro sio n  o f it s b ank s, h as resu lted  in  the  breach ing  o f the  narro w  strip  o f marsh  and
spo i l b ank  b e tw een th e  can a l and  th e  so u th ern sh o re lin e  o f b o th lak es.

These  h yd ro lo gica l co nn ec tio n s h ave  led  to  in creased  mech an ica l e ro sio n  o f the  lak e  sh o re lin es
and  th e  surro u nd in g org an ic  marsh so ils, fo l low ed  b y th e su sp ens io n and  tran sp ort o f org an ic an d
m inera l sed im en ts fro m  th e  lak es an d  surro u nd ing  m arshes into  the  d eep er w ater o f th e  G IW W
chan nel, resu lt ing in a  sign if icant loss o f fresh marsh in th e  p ro jec t a rea .  S uch “b lo w o uts,” w h ere
d irec t co nn ectio n s b e tw een a  chan nel and  in land  w ater bo d y fo r m, exp o sin g frag ile  o rgan ic m arsh
so ils to  h igh  energ y and  increased ero sio n, a re  a co m mo n  p rob lem  a lo n g nav ig a tio n  chann els in
co asta l Lo u isiana  (G o o d e t a l. 1 99 5 ).

Land  lo ss stu d ies b y Br itsch (1 9 9 4) ind ica te  tha t in 19 5 6, ap p ro xim ate ly 3 9 p ercent o f the  p ro ject
area  w as c lassif ied  as o p en w ater, and  6 1  p ercen t w as c lassi fied  as fresh  emerg ent  m arsh .  B y
19 9 3, ap pro x im ate ly  74  p ercen t o f th e  p ro jec t  area  w as c lassified  as op en  w ater, and  o nly  26
percent  as fresh em ergen t m arsh , m o st o f w h ich  w as de ter iora ted  and  co nv ert ing  to  o p en w ater
(Brit sch 1 99 4 ).
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Project Overview continued:
Between 1952  and  1975 , the average shorel ine erosion rate  w as 3 .8  ft /yr (1 .2  m /yr) at
W illow  Lake and  2.6  ft/y r (0.8  m /yr) at S weet Lake (Adam s et al. 1978).  Between 1978
and  1990 , th is  rate  increased  to  11  ft /yr  (3 .4  m /yr)  along  the  norther n  and  eastern
shorelines  o f W il low  Lake,  and  averaged  22  ft/yr  (6 .7  m /yr)  along  the  Sweet  Lake
shoreline (B rown &  Roo t 1992).  E ros ion rates fo r the G IW W shoreline are no t ava ilab le
for th is area.  A  m ajor concern  today is that the rem ain ing m arshes su rround ing  Sweet
Lake and  W illow  Lake w ill eventual ly erode away, creating one large open water body,
which could  exacerbate shore line erosion o f the ad jacen t south bank o f the G IW W and the
Cameron- Creo le estuary m arshes to  the sou th (Louisiana Coastal W etlands Conservation
and  Resto ration T ask F orce [LCW C RTF] 1993).
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Figure 1. 1994 Sweet/Willow Lake Hydrologic Restoration (CS-11b) project and 
reference features.
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Project Objectives 
 

1. Protect emergent marsh in the project area by reducing shoreline erosion. 
  
2. Increase the acreage of emergent and submerged  aquatic vegetation 

(SAV) within the project area. 
 
    
Specific Goals 
 

The following goals will contribute to the evaluation of the above objectives: 
 

1. Reduce the erosion rate along the Sweet Lake shoreline adjacent to the 
vegetative plantings of S. californicus (California bulrush). 

 
2. Decrease the rate of marsh loss in the terracing/vegetative planting section of 

the project area. 
 

3. Increase the coverage of emergent wetland vegetation and submerged aquatic 
vegetation (SAV) in the shallow open water areas in the terracing/vegetative 
planting section of the project. 

 

Sweet/Willow Lake Hydrologic Restoration (CS-11b)
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Sweet/Willow Lake Hydrologic Restoration (CS-11b)
Monitoring Elements :

The following monitoring elements will provide the information necessary to evaluate the specific goals
listed above:

Aerial Photography:  To  document land  and  open water areas,  and  marsh loss/ga in rates in  the
terracing/planting section of the  project area and  the  terracing  reference area,  near-vertical,  color-
infrared aerial photography (1:12,000 scale) was obtained in 1998 prior to construction, and will be
obtained, postconstruction during 2009 and 2016.  The photography will be processed by National
Wetlands Research Center (NWRC) personnel using standard operating procedures documented in
Steyer et al.  (1995) for determining  land-to-water ratios and  corresponding  acreage  through  GIS
analysis.  In addition, the length of the shoreline of Sweet Lake adjacent to the vegetation plantings will
be determined using the most current aerial photography available at the time of construction.  Shoreline
length will be  used  to estimate  marsh  loss/gains along the  Sweet Lake shoreline  over time using
shoreline  erosion  rates determined  through Global Position  System (GPS) shoreline  surveys,  as
described below.

Shoreline  Change: To document shoreline movement along the Sweet Lake shoreline, GPS surveys
of unobstructed sections of shoreline adjacent to the S. californicus plantings were conducted in 2001
at the vegetative edge of the bank to document the position of the shore line. Future shoreline surveys
will be conducted,  post-construction in 2004, 2009, and 2016.  A similar survey will be conducted
concurrently along a 1-mi (1.6 km) long section of the north shoreline of Willow Lake in reference area
1 (figure 1) for use as a reference.
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Sweet/Willow Lake Hydrologic Restoration (CS-11b)

Shoreline Change continued: A survey monument was established in the vicinity of the rock dike for
construction purposes will be used to establish a GPS control point at the beginning and end of each day
of surveying.  GPS readings taken at this control point will be used as an accuracy check and for
determining error associated with each GPS shoreline survey.  GPS shoreline positions will be mapped
and used to measure shoreline movement over the life of the project.

Vegetation Plantings: The survival and general condition of the S. californicus plantings along the
Sweet Lake shoreline were documented by monitoring a 5% subsample of the plantings randomly
selected from areas where GPS surveys were conducted.  Each sampling plot consists of 16 plantings. 
The locations were marked with a labeled post and a GPS reading. Within each sampling plot, survival
was determined as a percentage of the number of live plants to the number planted (percent survival =
no. plants/no. planted x 100), after Mendelssohn and Hester (1988) and Mendelssohn et al. (1991).
Survival was monitored at 1 month postplanting  in 2001 and 2002. Future survivals will be collected
in 2004, 2009, and 2016, or until the individual plantings become indistinguishable.These data will be
used to determine if the plantings have an effect on the Sweet Lake shoreline erosion rate, as compared
with rates similarly estimated along Willow Lake shoreline in reference area 1, as described above. In
order to determine planting success, and to estimate the amount (acreage) of emergent vegetation that
becomes established on the terraces, random sampling plots were established to include a 3% subsample
of the S. californicus plantings on the terraces constructed in the open water area north of Sweet Lake.
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Sweet/Willow Lake Hydrologic Restoration (CS-11b)

Vegetation Plantings continued: Plots were selected by numbering the plantings and randomly
selecting plots based on these numbers.  Each plot includes 16 plants, and consist of a rectangular
section of terrace with eight plantings along each long side of the terrace section.  The area of each plot
was determined by measuring the length and width of the terrace for each plot.  Ocular estimates of
percent canopy cover were recorded for each plot.  The percent cover for each plot was  broken down
into the percent cover provided by the S. californicus plantings, by other wetland species, and by upland
species.  The terracing plantings will also be monitored postplanting in 2004, 2009, and 2016.

Submerged Aquatic Vegetation: The rake method (Chabreck and Hoffpauir 1962; Nyman and
Chabreck 1996) will be used to document changes in the relative frequency of SAV in the project and
reference areas.  Transects will be established in the shallow open water area north of Sweet Lake where
the terraces and plantings will be installed.  For comparison and use as a reference, transects will be
similarly established in an open water area in the marsh northeast of Willow Lake.  Open water areas
will be sampled for presence or absence of SAV at 25 to100 random points along each transect line,
depending on the size of the water body.  Species composition and relative frequency of occurrence
(frequency = number of occurrences/number of samples taken x 100) will be determined.  Because
extensive colonies of Eichhornia crassipes are likely to be present in the open water areas during the
fall season, SAV was monitored during  May in 2000 pre- construction and will be monitored post-
construction in 2004, 2009, and 2016.
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Photography was collected Pre-construction in November 1998, and will also be collected in 2009 and 
2016 post-construction.

Figures:

Figure 2. 1998 Land :Water Analysis of the Sweet/Willow Lake Hydrologic Restoration project and 
reference areas.

Sweet/Willow Lake Hydrologic Restoration (CS-11b)
Aerial photography
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Figure 2. 1998 land to water analysis of the Sweet/Willow Lake Hydrologic Restoration (CS-11b) project area.
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Sweet/Willow Lake Hydrologic Restoration (CS-11b) 
Shoreline Change

Shoreline position using a Global Positioning System (GPS) was documented in 2001 along the 
Sweet/Willow Lake shoreline.

Figures:
Figure 3.  2001 preconstruction DGPS survey of shoreline position in the Sweet/Willow Lake 
Hydrologic Restoration project area.
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Figure 3. 2001 DGPS Shoreline survey of the Sweet/Willow Lake Hydrologic Restoration (CS-11b) 
project area and proposed location of the earthen terraces within the project area.
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Collected in December 2001 at 20 replicate open water stations

Collected in October/November 2002 at 20 replicate open water stations, 24 replicate Willow Lake 
stations and 38 replicate Sweet Lake stations.

Figures:
Figure 4.  As-built project maps of Sweet Lake showing location of vegetative terraces.
Figure 5. As-built project maps of Willow Lake showing location of vegetative terraces.
Figure 6.  2001  % survival and % cover of vegetative plantings along open water terraces.
Figure 7.  2002  % survival and % cover of vegetative plantings along open water terraces.
Figure 8. 2002  % survival and % cover of vegetative plantings along the Sweet Lake shoreline.
Figure 9. 2002  % survival and % cover of vegetative plantings along the Willow Lake shoreline.

Sweet/Willow Lake Hydrologic Restoration (CS-11b) 
Emergent Vegetation Data
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Figure 4. As-built location of earthen terraces within the Sweet Lake area of the Sweet/Willow Lake Hydrologic Restoration 
(CS-11b) project area.
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Figure 5. As-built location of earthen terraces within the Willow Lake area of the Sweet/Willow Lake Hydrologic 
Restoration (CS-11b) project area.
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Figure 6. 2001 percent survival and percent cover of vegetative plantings on the open water terraces located 
in the Sweet/Willow Lake Hydrologic Restoration (CS-11b) project area. 

2001 % Survival and % Cover of Zizaniopsis milaceae
Planted on open water terraces in the Sweet/Willow Lake (CS-11b) project area.
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Figure 7. 2002 percent survival and percent cover of vegetative plantings on the open water terraces located 
in the Sweet/Willow Lake Hydrologic Restoration (CS-11b) project area. 

2002 % Survival and % Cover of Zizaniopsis milaceae
Planted on open water terraces in the Sweet/Willow Lake (CS-11b) project area.
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Figure 8. 2002 percent survival and percent cover of vegetative plantings along the Sweet Lake shoreline 
terraces located in the Sweet/Willow Lake Hydrologic Restoration (CS-11b) project area. 

2002 % Survival and % Cover of Zizaniopsis miliacea
planted along shoreline terraces within Sweet Lake project area.
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Figure 9. 2002 percent survival and percent cover of vegetative plantings along the Willow Lake shoreline 
terraces located in the Sweet/Willow Lake Hydrologic Restoration (CS-11b) project area. 

2002 % Survival and % Cover of Zizaniopsis miliacea
planted along shoreline terraces within Willow Lake project area.
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Sweet/Willow Lake Hydrologic Restoration (CS-11b) 
Submerged Aquatic Vegetation Data

Figures:

Figure 10.   Number of Occurrence of SAV within the project and reference area from May 2000
Figure 11. Percent Occurrence of SAV within the project and reference area from May 2000
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Figure 10. 2000 preconstruction data for number of occurrences of submerged aquatic vegetation within the 
Sweet/Willow Lake Hydrologic Restoration (CS-11b) project and reference areas. 

Frequency of Occurrences of SAV within the CS-11b Project and Reference areas from 05/2000. 
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Figure 11. 2000 preconstruction data for percent occurrences of submerged aquatic vegetation within the 
Sweet/Willow Lake Hydrologic Restoration (CS-11b) project and reference areas. 

% Occurrences of SAV within the CS-11b Project and Reference areas from 05/2000.
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CS-11b Sweet/Willow Lake
Preliminary Findings
Aerial Photography
• Pre-construction (1998) land:water classification indicate 23.0% land and 77.0% water 

within the project area versus 44.0% land and 56.0% water within reference area.

Shoreline Position
• Data were collected in August 2001 pre-construction.  The data will be used to verify 

shoreline position over time.

Vegetative Plantings
• Data collected in December 2001 and November 2002 on open water terraces indicate 

that mean % survival has decreased from 80.21 to 33.72 percent. 
• Data were collected in October 2002 on shoreline terraces along the Sweet Lake and 

Willow Lake perimeters. Sweet Lake and Willow Lake terraces had initial mean % 
survivals of 83.40 and 94.12 respectively.

Submerged Aquatic Vegetation (SAV)
• Data were collected in May 2000 pre-construction.  Initial data indicated that unvegetated 

areas within the project and reference areas were 50.87 and 27.17 percent respectively.


