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Tateocuction
A system-wide analysis of the primary canal system was conducted by the
author as a contractor to the South Florida Water Management District.
The canal-based water management system in South Florida has developed
over the past 130 years. The federal project that exists today was authorized
by Congress in 1949 and consists of more than 500 water control structures,
60 pump stations and 2900 km of canals within a 44,000 km? watershed.

Canals in the Everglades were initially constructed to lower water levels in
Lake Okeechobee, drain Everglades wetlands for development, and facilitate
navigational access. They are not natural water bodies and are operated and
maintained to prevent or minimize growth of organisms that may impede
primary water delivery functions.

Due to their design, construction and maintenance, and interactions with local
soils and groundwater conditions, canals have intrinsic water quality issues,
which may include elevated concentrations of nutrients. Studies indicate that
nutrient concentrations per se show little relationship to the quality or diversity
of biological communities in canals.

Today canals play an essential role in sustaining the existing Everglades.
Effective management and operation of the Everglades canal system will be
required in the future to achieve restoration

History.

m Construction of canals through the Everglades began in the early 1900’s. Most
of the features of the present system were completed by 1980.

m Canals were primarily constructed to meet human needs for drainage, water
supply, flood control and navigation.

m Many canals (especially coastal canals) were constructed along existing water
courses (streams, rivers and creeks. Most of the major canals through the
Everglades, although they sometimes followed natural depressions in the
landscape, were dredged as deep channels through shallow wetlands, often
penetrating below surface waters to connect with underlying surficial aquifers.

m Canals were designed, constructed operated or maintained to provide habitat
for aquatic organisms, although many species flourish in these unique habitats.

m Today, the EAA and the EPA both occupy areas that were historically
Everglades landscapes. The primary difference is that historically the EAA
contained two major landscapes that do not exist, or only exist as remnants)
today — Custard Apple Swamp and Sawgrass Plains.

Diversity.

m District canals differ greatly in their design and operation, depending primarily
on their intended function, adjacent land use, and development within the
basin. Water quality in canals is affected by tributary

Water Quality.

= Water quality varies greatly among regions of the SFWMD, individual canals
within regions, and sections of the same canal.

= Nutrient levels tend to be higher at inland and upstream sites, but there also is
considerable variation in nutrient concentrations over space and time.

m Canal phosphorus concentrations span an order of magnitude and vary based
on intensity of adjacent land use and nature of inflow sources

m The variability of phosphorus concentrations tends to be much higher than that
for nitrogen and the two constituents do not correspond closely..

m Chlorophyll a concentrations are higher in canals than in natural streams but

not particularly ehigher than other open bodies of water such as ponds and
lakes.

Nutrient Concentrations in Different LEC
Canals. (Source: SFWMD 2010)

Nutrient Concentrations at Different Miami
Canal Locations. Source: SFWMD 2010).
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Biological Resources.

® Because canals are artificial (man-made) water bodies, and because they are
disturbed on a regular basis by required operation and maintenance activities,
canals provide less stable and predictable environments than other flowing
waters.

m Canals provide marginal/stressed habitat for many aquatic species.
Communities tend to have lower species diversity and richness than streams.
The species present tend to be indicative of stressed conditions, including
many exotic and nuisance species.

m Canals contain a diverse community of macroinvertebrates. The quality of
macroinvertebrate assemblages seems to primarily depend on canal physical
features, particularly canal bank composition, aquatic vegetation), adjacent
land uses, and connectivity to wetlands. Evidence suggests that the Stream
Condition Index, used by FDEP to assess impairment, is not an appropriate
indicator of conditions in canals. The highly variable nutrients levels in canals
show no apparent relationship to quality of macroinvertebrate communities.

Macroinvertebrate Sampling Programs in
South Florida Canals and Waterways.

Relationship of Macroinvertebrate Habitat
Score to Stream Condition Index.

Source: SFWMD 2010
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m The canal system in South Florida was originally built for flood control,
drainage, and navigation and was later enhanced to provide water to sustain
human and natural communities.

= Canals provide habitat for many plants and animals including species used for

food and recreation. These resources are significant, but are secondary in

importance to the primary use of canals for conveyance.

Scientific studies of plant and animal communities in Everglades canals and

relationships to water quality are lacking. Improved methods, consistent

approaches and monitoring are needed; water quality and biological monitoring

need to occur synoptically

South Florida includes multiple subregions that have different topographic,

geological, soil, hydrologic and ecological features. These differences need to

be considered in the development of water quality criteria for canals. Different

ecoregions may require different reference sites and measurements, water

quality criteria and standards for biological indexes.

Canals cannot be accurately characterized as streams, lakes or reservoirs.

Separate canal condition indices and reference conditions need to be

considered to address these differences.

Canals serve critical functions for protection of lives, property, public health

and safety. Exceedances of canal water quality criteria cannot compromise

the need to move water to meet these functions.

Water quality in canals in influenced by the upstream source of water, surface

runoff and groundwater seepage. Different criteria may need to be developed

and applied during periods when canals are flowing vs. periods when water is

not moving.

Determine what constitutes appropriated designated uses for different types of

canals and how Class IIl water quality standards relate these uses.

Develop improved design criteria for canals — in terms of construction of new

canals and retrofitting of older canals — to improve side- slope (height/width)

ratios; incorporate shallow shelves to enhance growth of littoral zone

vegetation; and improve connection to adjacent wetlands.

The ability of canal organisms and sediments to remove nutrients from the

water column needs to be studied further.
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Effects of Adding Microalgae to De-ionized water (a) and naturally colored water (158 PCU)
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