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Southwest Florida Feasibility Study (SWFFS) Performance Measures 
 
Name of DRAFT Performance Measure: Freshwater Inflow to Matlacha Pass  
Status (date this summary form created/revised): 21 July 2003 
For: 7-21-03 DRAFT of Performance Measures document (attached) 
Category: Hydrologic – (Water Levels, Flow Volumes)  

Justification:  Matlacha Pass is a designated Florida Aquatic Preserve, making it state owned submerged 
land that posses special natural resource value intended to be maintained in a natural condition. During the 
last half of the 20th century, approximately 650 km of freshwater and estuarine canals were constructed to 
support urban development. This canal network (for this document) is referred to as the Cape Coral Canal 
and Drainage System (CCDS), which now transverses and connects many of the original lower seven 
subbasins of the North Coastal Watershed. Alteration in the watershed, largely attributed to the network of 
canals, has drastically changed the delivery time, quantity, and quality of water reaching Matlacha Pass. 
Matlacha Pass is an estuarine system of particular concern because its extensive mangrove, seagrass and 
oyster ecosystems are especially vulnerable to upland development and changes in freshwater delivery. 
Description of Performance Measure: Ensure that no additional harm results from continued alteration in 
the quantity and delivery of freshwater to Matlacha Pass. Ensure future basin alterations avoid redirecting 
freshwater away from its predevelopment flow path. Ensure additional storage/recovery capacity (facilities) 
in the area above SR. 78 is considered to increase water management options.  
SWFFS Targets & Current Condition:  
Ecological performance measure targets include:  
1) Protection of seagrass such that historic species coverage and abundance is restored and/or maintained, 
where suitable habitat exists.  
2) Living oysters returned and are maintained at historic locations where suitable physical habitat exists.  
3) Typha spread into mangrove habitat is stopped and eliminated from previously documented areas of 
encroachment.  
 
Hydrological performance measure targets to achieve Ecological targets include:  
1) Provide a combined minimum flow of 10 cfs over weirs of the North CCDS. 
2) Combined average annual flow from the North CCDS weirs <100 cfs. 
3) Combined flow from the North CCDS weirs never >1000 cfs. 
4) Combined flow from the North CCDS weirs never >500 cfs for longer than a month. 
5)  Preferred average wet season flow < 200 cfs. 
 
Water Level Stage:  
Repair breaches and provide routine maintenance of western lip of Spreader canal to achieve necessary 
elevation for maintaining desired water movement and sheet flow.  
 
Rationale: The MP Aquatic Preserve goal of protecting natural resources is not fully being accomplished, 
because: (1) increased freshwater flow, primarily to the northern MP; (2) concentration of the freshwater 
movement toward the southern portion of the North CCDS; and (3) breaches in the Spreader canal and 
irregularities (elevation) in the Spreader canal lip that interrupts the intended sheet flow, thus further 
focusing adverse salinity impacts. Review of limited inflow information resulted in above estimates of 
freshwater inflow targets/limits to increase protection for critical MP aquatic species (VECs). 
Modeling Evaluation Protocol: Subregional models linked with the predevelopment vegetation map to 
provide natural system flows with alternative for the same locations. Model output will be provided as 
flows each alternative (including predevelopment) from which the appropriate alternative can be selected 
which best achieves the hydrologic and ecologic targets. Simulated flows for specific temporal periods that 
have records for Gator Slough should be provided to assess how well each alternative would have delivered 
desired flows compared to the actual flows.  
Monitoring Assessment Protocol: Improve data collection and monitoring of freshwater inflows to MP 
via spreader canals and Gator Slough. Determine if target flows are attained. Monitor seagrass, oysters, and 
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Typha at historically important areas and other critical locations to assess if protection and improvement 
occurs. Repair spreader canals and monitor its integrity to insure proper function. 
 
Comments:  
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FRESHWATER INFLOW TO MATLACHA PASS 

PERFORMANCE MEASURES FOR GATOR SLOUGH  
AND CAPE CORAL CANALS 

 
INTRODUCTION 
     BACKGROUND 
 Matlacha Pass (MP) is a designated Florida Aquatic Preserve, making it 
state owned submerged land that posses special natural resource value intended 
to be maintained in a natural condition.  MP is an estuarine system of particular 
concern because of its extensive mangrove, seagrass and oyster ecosystems 
that are vulnerable to upland development and changes in freshwater delivery 
(Figure 1). Ten long and narrow subbasins, which were divided by minor 
topographic relief, originally distributed freshwater to MP. These subbasins 
(Figure 2) constituted the North Coastal Watershed and drained approximately 
100 miles2 (Estevez 1981). Freshwater runoff from within each of these 
subbasins flowed generally southwest and entered MP as sheet-flow along its 
eastern boundary. This watershed did not include the Caloosahatchee tidal 
subbasins to the east, which are part of the North Caloosahatchee Watershed.  

During the last half of the 20th century, approximately 650 km of 
freshwater and estuarine canals were constructed to support urban development. 
This canal network (for this document) is referred to as the Cape Coral Canal 
and Drainage System (CCDS), which now transverses and connects many of the 
original lower seven subbasins of the North Coastal Watershed.  

State Road 78 divides the CCDC into separate north and south systems 
(Russell and Kane 1995). The Florida Department of Environmental Regulation 
required the developer of Cape Coral, Gulf America Corporation, to construct an 
interceptor system in the western portion of the Cape Coral development. The 
intended purpose of the interceptor waterway was to re-establish the natural 
sheet flow to the MP, by “spreading” the canal conveyed water all along the 
adjoining boarder of the CCDS and MP. This sheet flow would enable the 
gradual, widespread mixing of fresh and saltwater, while retaining and filtering 
pollutants contained in the runoff from the upstream developments. The North 
Cape Coral spreader canal system begins at State Road 765 and runs west, 
while the spreader system in the south extends west from Chiquita Boulevard.  

The South CCDS has a drainage area of 20 miles2 upstream of 5-6 salinity 
weirs. Most of this southern portion of the CCDS is within the North 
Caloosahatchee Watershed and thus moves water south to the Caloosahatchee 
Estuary, as it did historically prior to development of Cape Coral. Only one or two 
of the weirs discharge to the south spreader system of MP. Most prominent is the 
Aries Canal, which has an undetermined drainage basin (Russell and Kane 
1995), but is approximately 5-10 miles2. 

In the north system, five weirs separate the upstream freshwater portion 
from the brackish water contained in the downstream Spreader canal system. 
The North CCDS has a drainage area of about 46 miles2 east of State Road 765. 
This northern portion can be further separated into two distinct subbasins.  
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(1)      Gator Slough is completely ditched from US 41 to MP and drains 
approximately 21 miles2 of the most northern portion. Historically, this 
drainage area was 55 miles2. The historic sheet flow from 34 miles2 of the 
watershed above US 41 (Figure 2) has been greatly altered and no longer 
substantially contributes to the Gator Slough subbasin, according to La Rose 
and Sheftall (1984). They reported that this disconnection has caused 
periodic flooding in the region. Lee County is currently considering several 
combination of alternatives: (a) extending Gator Slough to the old railroad 
grade; (b) installing a water control structure to direct water west from the 
railroad grade to Gator Slough, or south toward the Powell Creek subbasin 
that discharges just upstream of the US41 Bridge over the Caloosahatchee 
(Figure 2); and (c) provide conveyance through the railroad grade to allow 
water from Powell Creek basin to flow west into Gator Slough.                              
     Although the original Gator Slough drainage area has diminished, Gator  
Slough now extends further southeast into the North Caloosahatchee  
Watershed, and conveys some freshwater away from the upper most  
Hancock Creek and Yellow Fever Creek tidal subbasin (discharge also near 
the US41 Caloosahatchee Bridge).  

(2)      The remaining drainage area of the North CCDS (between Gator Slough 
and SR 78) is approximately 23 miles2. About half of this area extends into 
the North Caloosahatchee Watershed, where it diverts freshwater away from 
both the Hancock Creek tidal subbasin and the subbasin to the south of 
Hancock Creek.  

 
   ISSUES 

Alteration in the watershed, largely attributed to the network of canals, has 
drastically changed the delivery time, quantity, and quality of water reaching MP. 
Several studies have evaluated freshwater discharge volume and quality (La 
Rose and Sheftall 1984; Morrison et al. 1989a; Russell and Kane 1995) and 
environmental impacts to MP biota (Morrison et al. 1989b). In an average water 
year, La Rose and Sheftall (1984) reported that during the wet season (May-
September 1984) the mean daily discharge of Gator Slough at US 41 rapidly 
increased to about 50 cubic feet per second (cfs), varied slightly above and 
below this volume throughout July when average rainfall was about 9 inches, 
gradually declined to 5 cfs in August when rainfall averaged approximately 6 
inches, then increased again to 25 cfs when rainfall reached about 8 inches. 
Simultaneously, discharge was much higher at State Road 765. Discharges in 
May, June, July, August, and September averaged, respectively, about 20 cfs 
(rainfall c. 4 inches), 30-250 cfs (rainfall c. 8 inches), 150-300 cfs, 150-30 cfs, 
and 30-100 cfs. A map generated by the La Rose and Sheftall (1984) study 
indicates that the North Spreader canals do a fair job of dispersing the freshwater 
along the northern MP. However, salinities were from 12 ppt near the shore to 18 
ppt toward the middle of the estuary. This salinity map was produced during 
April, after unusually heavy dry season rainfall in March that averaged above 6 
inches. It also is apparent that flows from Gator Slough run west and south to join 
the discharge from the southern part of the North CCDS, which has a slightly 



December 2003 Draft 
Text: Bob Chamberlain (rchamber@sfwmd.gov) 
Technical: Jim Beever-Spreader Canal (beeverjw@aol.com) and Bob Chamberlain (Gator Slough) 
 

 5

greater drainage area. Breaches in the spreader system also concentrate the 
freshwater movement of the entire North CCDS toward the south, resulting in 
surface salinities of only 1-2 ppt at the SR 78 Bridge and 9-12 ppt near the 
bottom. Within a 1-2 month period of low rainfall, this trend is reversed, with 
brackish water entering the Spreader canals prior to the onset of the wet season, 
and nearly reaching the Shadroe Weir. After the heavy July rains, the low 
salinities return and extend further into the MP, with 9-12 ppt being depicted 
toward the middle of the pass. 

Russell and Kane (1995) reported the combined discharge to the spreader 
from all the weirs of the North CCDS for 5 water years, 1987-1992.  During this 
period, peak discharges ranged from about 500 cfs (1989 and 1990) to 
approximately 1,500 cfs (1987 and 1992). During 1988, 1989, and 1990 flows 
approached 0 cfs at the end of the dry season, with extended periods below 10 
cfs during every year. A continuous salinity recorder was deployed during this 
study on the Matlacha Bridge (Figure 3) in the middle of the pass (not near the 
shore where freshwater inflow enters). Salinity was 30 ppt (+5 ppt) on the surface 
and near the bottom when the combined discharge of the North CCDS was less 
than 100 cfs (range 20-80 cfs). Salinity stratification occurred as discharged 
decreased to <10 cfs at the end of the dry season (May 1992).  However, when 
discharges quickly increased in June to nearly 1,500 cfs, the salinity sharply fell 
to about 11 ppt. Bottom salinity remained less than 20 ppt until discharges 
declined to 200-300 cfs, and the near surface salinity remained <20 ppt as long 
as the sustained discharge was >100 cfs (for 3 months during the 1992 wet 
season). It is the near surface salinity that is most critical to the seagrass 
ecosystem, because seagrass is typically most dense at approximately < 1m 
water depth.  

The seagrasses Thalassia testudinum and Halodule wrightii can be 
abundant in MP, especially in shallow areas around islands and near the shore 
(Harris et al. 1983) Research on the salinity tolerance of these critical habitat 
forming plants indicate that they prefer salinity > about 20 ppt and can tolerate 
only brief exposures (about a 1-2 months) of very low salinity. This seems 
especially true for Thalassia, which has the lowest tolerance to high variation in 
salinity. Once this plant is eliminated from an area, it is slow to recolonize and 
seldom returns. Morrison et al. (1989b) conducted a study of the environmental 
impacts to MP from the CCDS during low water years of 1988 and 1989 (at a 
time when salinities were probably higher than normal). In this study, it was noted 
that 13 breaches were present in the Spreader canal, ranging from 1.5 to 14m 
wide and 0.3 to 1.5m deep. When first surveyed at the end of the 1988 wet 
season, Morrison et al. (1989b) found only Ruppia, a brackish water plant, at a 
northern MP site where the greatest discharge from the Spreader canal resulted 
in salinity of 9 ppt. As salinity increased during the dry season, Halodule replaced 
Ruppia. Morrison et al. (1989b) concluded that: Halodule abundance decreased 
with decreasing salinity during the summer wet season; and low salinity at the 
near shore sites may chronically stress Halodule. This conclusion is supported by 
other work from the area. According to the Harris et al. (1983) survey, the 
abundance of seagrass in the north MP was dense where the channelized 
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discharge now occurs. The Morrison et al. (1989b) field studies and 1990 aerial 
photographs revealed that seagrass abundance is now sparse.  

Morrison et al. (1989b) also reported that Typha has invaded the once 
saline wetlands along the channeled flow paths resulting from breaks in the 
Spreader canal. This invasion is not only restricted to the banks of the flow paths, 
but also is invading areas of mangrove seedlings and juveniles. Typha 
distribution is most correlated with sediment salinity and secondarily with surface 
water salinity.  

 
 
PERFORMANCE MEASURES 
    

The MP Aquatic Preserve goal of protecting natural resources is not fully 
being accomplished, because: (1) increased freshwater flow, primarily to the 
northern MP; (2) concentration of the freshwater movement toward the southern 
portion of the North CCDS; and (3) breaches in the Spreader canal and 
irregularities (elevation) in the Spreader canal lip that interrupts the intended 
sheet flow, thus further focusing adverse salinity impacts. The primary concern of 
the SWFFS is to insure that no additional harm results from continued alteration 
in the quantity and delivery of freshwater to MP. Future basin alterations probably 
should avoid redirecting freshwater away from its predevelopment flow path. 
Additional storage/recovery capacity (facilities) in the area above SR. 78 should 
be considered to increase water management options.  
 
   ECOLOGICAL  PERFORMANCE TARGETS:        

1. Protection of seagrass such that historical species coverage and  
abundance is restored and or maintained, where suitable physical 
habitat exists. 

2. Living oysters return and are maintained at historical location, where 
suitable physical habitat exists. 

3. Typha spread into mangrove habitat is stopped and eliminated from 
previously documented areas of encroachment.   

 
  HYDROLOGIC PERFORMANCE TARGETS TO ACHIEVE ECOLOGICAL TARGETS (based on  
  review of historical studies and applying best judgement): 
       Freshwater inflow  

1. Provide a combined minimum freshwater flow of 10 cfs over the weirs 
of the North CCDS.  

2. Combined average annual flow from the North CCDS weirs <100 cfs. 
3. Combined flow from the North CCDS weirs never >1,000 cfs. 
4. Combined flow from the North CCDS weirs never > 500 cfs for longer 

than a month. 
5. Preferred average wet season flow < 200 cfs. 

  
       Water Level Stage:  
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Repair breaches and provide routine maintenance of western lip of 
Spreader canal to achieve necessary elevation for maintaining desired 
water movement and sheet flow. [Possible alternatives: (a) increase  
elevation of western lip, especially in southern portion of North  
CCDS; (b) add an additional weir between Gator Slough and  
Horseshoe or Hermosa weirs to diminish the water flowing  
South (Figure 3); and (c) add additional storage/recovery capacity in the 
area above SR. 78] 

 
   INFORMATION NEEDS AND RECOMMENDED STUDIES 

1. Continue to review available historical information and reports. This 
includes: continued discussion with Lee Co.; contacting Cape Coral 
officials to acquire reports not referenced above; and obtain 
information on any recent surveys, system improvements, or changes 
not addressed above. Also need to review: Johnson Engineering Study 
of this area, other hydrologic engineering work studies, and input from 
John Capece and others that are knowledgeable about water 
management issues for this area. 

2. Seagrass, oyster and Typha monitoring at historical locations. 
3. Update and monitor water delivery condition (flow volume, direction, 

and spreader success). 
4. Elevation survey to ascertain required Spreader canal height and water 

level stage.  
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Figure 1.  Matlacha Pass and Cape Coral area that displays roads associated 
with the network of canals in the western portion of the North Cape Coral 
Spreader Canal System (north of SR 708) and South Cape Coral Spreader 
Canal System (green – general seagrass coverage; red – damaged seagrass 
beds). Source: scan of, A Boaters Guide To Lee County. 
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Figure 2. Undeveloped drainage basins and watersheds western Lee County 
mainland, including the 12 basin in the Cape Coral region (North Coastal 
Watershed) that drained to Matlacha Pass and mouth of the Caloosahatchee 
Estuary (Source: Estevez et al. 1981). 
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Figure 3. North Cape Coral Drainage System spreader canals west of State 
Road 765, indicating Gator Slough, 4 weirs that receive water from the east (solid 
triangles), and the continuous conductivity sensor and tidal gage on bridge (open 
triangle at bottom of figure). Source: scan of Figure 2, Russell and Kane 1995. 
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