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Appendix A
Caloosahatchee River and Estuary Performance Measures

Number of Times Caloosahatchee Estuary High Discharge Criteria Exceeded

Performance Measure: Number of Times Caloosahatchee Estuary High Discharge Criteria Exceeded —
Mean Monthly Flows >2,800 cfs and Mean Monthly Flows > 4,500 cfs

Description — The Lake Okeechobee WSE Regulation Schedule is applied to regulate (flood control)
discharges to the Caloosahatchee River, and subsequently to the Caloosahatchee Estuary, when lake
stages are high. The Caloosahatchee River has primary capacity for local inflows and is only utilized for
Caloosahatchee Estuary discharges when there is secondary capacity available. The number of times that
the Caloosahatchee Estuary high discharge criterion is exceeded must be limited to prevent destructive
impacts on the estuary.

Rationale — Researchers have observed an increased rate of eutrophication in Lake Okeechobee from
1973 to the present. Symptoms of this eutrophication include the following:

e increases in algal bloom frequency since the mid-1980s (with an algal bloom being defined as
chlorophyll-a concentrations greater than 40 pg/L) (Maceina 1993, Carrick et al. 1994, Havens et al.
1995b),

e increases in the dominance of blue-green algae following a shift in the TN: TP ratio (Smith et al.
1995),

e increases in the lake water concentration of total phosphorus, and

e increases in average chlorophyll-a concentrations (Havens et al. 1995).

Phosphorus is considered to be the key nutrient contributing to the eutrophication of the lake (Federico et
al. 1981). Increases in total phosphorus concentrations in the lake, coupled with decreases in nitrogen
loading from reduced back pumping from the EAA, have shifted the TN:TP ratio from greater than 25:1
in the 1970s to around 15:1 in the 1990s. This shift has created conditions more favorable for the
proliferation of nitrogen-fixing blue-green algae, which are responsible for the blooms occurring in the
lake (Smith et al. 1995).

Target — No more than 3 events with mean monthly flows at S-79 greater than 2,800 cfs and no events
with mean monthly flows greater than 4,500 cfs.

Evaluation Method — The Northern Everglades Regional Simulation Model (NERSM) will be
employed for all evaluations. The evaluation will be based on the period of record from 1970 through
2005. The number of average monthly S-79 flows between 2,800 cfs and 4,500 cfs will be tallied for
each alternative.
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Appendix A

This graphic illustrates the number of times discharge criteria were exceeded from 1970 through 2005.
Each bar represents the total number of exceedances from the C43 Basin and Lake Okeechobee regulatory
releases.
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Appendix A
Caloosahatchee Estuary Salinity Envelope

Performance Measure: Number of Times Salinity Criteria Not Met for the
Caloosahatchee Estuary — Mean Monthly Flows < 450 cfs and Mean Monthly Flows > 2,800 cfs

Description — A healthy, naturally-diverse and well-balanced estuarine ecosystem can exist only if the
salinity regimes are controlled within the desirable range. Lake Okeechobee discharges have a significant
impact on how well desirable salinity regimes are maintained in the Caloosahatchee Estuary.

Rationale — Extreme low lake stages prevent water from reaching the submerged aquatic vegetation
populating the littoral zone and shoreline regions. Without submerged aquatic vegetation, the habitats of
wading birds, reptiles, fish, amphibians, and apple snails are endangered, as these species rely on
submerged aquatic plants for foraging and recruitment activities.

Invasive plant species, such as torpedo grass and Melaleuca, flourish in times of extreme low lake stage,
replacing the original native vegetation. There is no proven method to control torpedo grass, except the
use of a general herbicide that kills all surrounding area vegetation. Torpedo grass is poor habitat for
fish and other aquatic animals as the growth is so dense there is no room for animal mobility. Nighttime
dissolved oxygen levels in the grass have been recorded at zero, a condition that is not suitable for
aquatic life.

Recovery from the adverse impacts of extreme low lake stage requires multiple years, including the
grueling process of re-establishing a healthy submerged aquatic plant community.

Target — Maintain mean monthly flows at S-79 between 450 cfs and 2,800 cfs with no more than 3
events with mean monthly flows greater than 2,800 cfs.

Evaluation Method — The Northern Everglades Regional Simulation Model (NERSM) will be
employed for all evaluations. The evaluation will be based on the period of record from 1970 through
2005.

The number of mean monthly flows outside of the desirable range from 450 cfs to 2,800 cfs will be
tallied for each alternative.
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This graphic shows the number of times the modeled salinity envelope criterion was not met for the
Caloosahatchee Estuary. Under the Current Base (CBASE) Condition, average flows of less than 450 cfs
occurred in 189 of the 360 months (Note: October through July are the critical months for low flows.) and
watershed flows exceeded 2,800 cfs for 80 months of 432 months within the period record. Under the
River Watershed Protection Plan Base (RWPPB) Condition, average flows of less than 450 cfs occurred in
12 of the 432 months and watershed flows exceeded 2,800 cfs for 55 times in the period of record.

- 260 [ @ Number of months flow = 450cfs from C-43 Basin & Lok regulatory releases (Oct-July) ] 260 =
= 234 — [ MNumber of months flow = 2800cfs from C-43 Basin & Lok regulatory releases (Jan-Dec) — 234 2
8208 |- . —208 8
$ 182~ N —182 ¢
=156 - — 156 =
= 130 —130 3
% 104 — — 104 %
e B 80 B c
*g 78 — 55 -] 78 ‘g
E 521 ae a7 > 44 —52 E
) I e
= oL 0.3 = |§| S |§| A4 10 ®

Target CBASE RWPPB  ALT1 ALT2 ALT3 ALT4

N
o
N
o

18| Data labels represent the number of times a criteria not met for (# of consecutive months) 18

” Minimum discharge < 450 cfs »
£ 16| Maximum discharge > 2800 cfs 16 £
= c
214 14 2
212 12 ¢
310 ! 10 3
b} Vi)
2 8 o 8 2
8 6 6.4 1 1 1 2 1 6 S
5 S | | 1 i
x 4 10 3 14 2 3 L3 28 3 4 5

2 3 24 T 16 2 13 3 M 2 12 110 2

0 0

Target CBASE RWPPB  ALTT1 ALT2 ALT3 AL T4, pianning Purpo:

Caloosahatchee River Watershed Protection Plan January 2009
A-4



Distribution

Caloosahatchee Total Flow Index

Appendix A

Performance Measure: Total Flow Index

Description — Compares alternative flow distribution to desired flow distribution

Target — Extreme high lake stage target is zero weeks with lake stages above 17 ft, NGVD.

2005.

Evaluation Method — The Northern Everglades Regional Simulation Model (NERSM) will be
employed for all evaluations. The evaluation will be based on the period of record from 1970 through

In this graphic, the green line below represents the desired flow distribution target at S-79, which is referred
to as EST-05. Alternative flow distributions are compared to the EST-05 target distribution and a score is
calculated, which reflects degree of similarity between the two. A value of zero signifies a perfect match to
EST-05. The TFI progressively becomes negative as the flow deviates from the target.
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Appendix A
St. Lucie River and Estuary Performance Measures

Number of Times St. Lucie Estuary High Discharge Criteria Exceeded

Performance Measure: Number of Times St. Lucie River Estuary High Discharge Criteria Exceeded —
Mean Monthly Flows >2,000 cfs and Mean Monthly Flows > 3,000 cfs

Description — The Lake Okeechobee WSE Regulation Schedule is applied to regulate (flood control)
discharges to the St. Lucie River, and subsequently to the St. Lucie Estuary, when lake stages are high.
The St. Lucie River has primary capacity for local inflows and is only utilized for St. Lucie Estuary
discharges when there is secondary capacity available. The number of times that the St. Lucie Estuary
high discharge criterion is exceeded must be limited to prevent destructive impacts on the estuary.

Rationale — Researchers have observed an increased rate of eutrophication in Lake Okeechobee from
1973 to the present. Symptoms of this eutrophication include the following:

e increases in algal bloom frequency since the mid-1980s (with an algal bloom being defined as
chlorophyll-a concentrations greater than 40 pg/L) (Maceina 1993, Carrick et al. 1994, Havens et al.
1995b),

e increases in the dominance of blue-green algae following a shift in the TN: TP ratio (Smith et al.
1995),

e increases in the lake water concentration of total phosphorus, and

e increases in average chlorophyll-a concentrations (Havens et al. 1995).

Phosphorus is considered to be the key nutrient contributing to the eutrophication of the lake (Federico et
al. 1981). Increases in total phosphorus concentrations in the lake, coupled with decreases in nitrogen
loading from reduced back pumping from the EAA, have shifted the TN:TP ratio from greater than 25:1
in the 1970s to around 15:1 in the 1990s. This shift has created conditions more favorable for the
proliferation of nitrogen-fixing blue-green algae, which are responsible for the blooms occurring in the
lake (Smith et al. 1995).

Target — 21 or fewer occurrences of mean monthly flows between 2,000 and 3,000 cfs and no more than
6 occurrences of mean monthly flows over 3000 cfs from the St. Lucie River Watershed for the model
simulated 36 years (1970 — 2005) or 432 months.

Evaluation Method — The Northern Everglades Regional Simulation Model (NERSM) will be
employed for all evaluations. The evaluation will be based on the period of record from 1970 through
2005. The number of average monthly flows between 2,000 cfs and 3,000 cfs will be tallied for each
alternative.
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No. of Times Exceeded

Appendix A

This graphic illustrates the number of times the model indicated that the high discharge criteria to the St.
Lucie Estuary were exceeded for the CBASE, RWPPB, and each alternative. The base conditions (CBASE
and RWPPB) and Alternatives (1 through 4) were each modeled over a 36-year period of record (432
months). The left bars represent a tally of the mean monthly flows between 2,000 and 3,000 cfs and the
right bars represent a tally of the mean monthly flows greater than 3,000 cfs.
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St. Lucie Estuary Salinity Envelope

Performance Measure: Number of Times Salinity Criteria Not Met for the
St. Lucie Estuary — Mean Monthly Flows < 350 cfs and Mean Monthly Flows > 2,000 cfs

Description — A healthy, naturally-diverse and well-balanced estuarine ecosystem can exist only if the
salinity regimes are controlled within the desirable range. Lake Okeechobee discharges have a significant
impact on how well desirable salinity regimes are maintained in the St. Lucie Estuary.

Rationale — Extreme low lake stages prevent water from reaching the submerged aquatic vegetation
populating the littoral zone and shoreline regions. Without submerged aquatic vegetation, the habitats of
wading birds, reptiles, fish, amphibians, and apple snails are endangered as these species rely on
submerged aquatic plants for foraging and recruitment activities.

Invasive plant species, such as torpedo grass and Melaleuca, flourish in times of extreme low lake stage,
replacing the original native vegetation. There is no proven method to control torpedo grass, except the
use of a general herbicide that kills all surrounding area vegetation. Torpedo grass is poor habitat for
fish and other aquatic animals as the growth is so dense there is no room for animal mobility. Nighttime
dissolved oxygen levels in the grass have been recorded at zero, a condition that is not suitable for
aquatic life.

Recovery from the adverse impacts of extreme low lake stage requires multiple years, including the
grueling process of re-establishing a healthy submerged aquatic plant community.

Target — Limit mean monthly flows below 350 cfs for 31 months or less over a 432-month period
(salinity envelope low flow criterion), and limit the number of times flows from the St. Lucie River
Watershed exceed 2,000 cfs for 14 days or more to 28, based on a 14-day moving average (salinity
envelope high flow criterion). Because the NERSM model only accounts for surface water flows, an
operational target of 196 months was used to achieve the low-flow performance comparable with the
IRL-S PIR, not the ecological target of 31. Low flows are not a significant issue for the St. Lucie
Estuary because the low-flow target is typically achieved through groundwater flows. It is more
beneficial for the low-flow criterion to be met by groundwater flows instead of watershed runoff. The
groundwater flow within the St. Lucie River Watershed provides a constant base flow to the St. Lucie
Estuary and any supplemental flows needed from surface water sources to address low-flow conditions
are ideally provided from the North Fork of the St. Lucie River.

Evaluation Method — The Northern Everglades Regional Simulation Model (NERSM) will be
employed for all evaluations. The evaluation will be based on the period of record from 1970 through
2005.

The number of mean monthly flows outside of the desirable range from 350 cfs to 2,000 cfs will be
tallied for each alternative.
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The performance of the base conditions and the four alternatives compared to the salinity envelope target
are provided in the following graphic. Lake Okeechobee flows were not used to meet the salinity envelope
low flow criteria (350 cfs); therefore, the left bars only represent flows from the St. Lucie River Watershed.

Because the NERSM model only accounts for surface water flows, an operational target of 196 months was
used to achieve the low-flow performance comparable with the Imperial River Lagoon - South Project
Implementation Report (IRL-S PIR), not the ecological target of 31. Low flows are not a significant issue
for the St. Lucie Estuary because the low-flow target is typically achieved through groundwater flows. It is
more beneficial for the low-flow criterion to be met by groundwater flows instead of watershed runoff.
The groundwater flow within the St. Lucie River Watershed provides a constant base flow to the St. Lucie
Estuary and any supplemental flows needed from surface water sources to address low-flow conditions are
ideally provided from the North Fork of the St. Lucie River.

From the St. Lucie River Watershed, the high-flow criterion was reduced by 7 occurrences with the
RWPPB Condition compared to the CBASE Condition. From Lake Okeechobee regulatory releases, the
high-flow criterion was reduced by 15 occurrences with the RWPPB Condition compared to the CBASE
Condition. Both the high-flow criterion and the low-flow criterion improved with the alternatives.
Exceedances of the high-flow criterion were reduced by 24 to 26, compared to the CBASE Condition, and
by 17 to 19, compared to the RWPPB Condition. However, the high flow target of 28 is exceeded with the
four alternatives by 18 to 20 occurrences.
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Appendix A
Lake Okeechobee Performance Measures

Total Surface Phosphorus Loading to Lake Okeechobee

Performance Measure: Total surface phosphorus loading to Lake Okeechobee

Description — This performance measure addresses the total surface phosphorus inflow to Lake
Okeechobee on an average annual basis. FDEP (2001) has established a total maximum daily load
(TMDL) for phosphorus loading to Lake Okeechobee as 140 mt/yr. Attainment of the TMDL will be
calculated using a S-year rolling average based on monthly loads calculated from measured flows and
phosphorus concentrations. This includes 35 mt/yr phosphorus loading from atmospheric deposition.

Rationale — Researchers have observed an increased rate of eutrophication in Lake Okeechobee from
1973 to the present. Symptoms of this eutrophication include the following:

e increases in algal bloom frequency since the mid-1980s (with an algal bloom being defined as
chlorophyll-a concentrations greater than 40 pg/L) (Maceina 1993, Carrick et al. 1994, Havens et al.
1995b),

e increases in the dominance of blue-green algae following a shift in the TN: TP ratio (Smith et al.
1995),

e increases in the lake water concentration of total phosphorus,

e increases in average chlorophyll-a concentrations (Havens et al. 1995).

Phosphorus is considered to be the key nutrient contributing to the eutrophication of the lake (Federico et
al. 1981). Increases in total phosphorus concentrations in the lake, coupled with decreases in nitrogen
loading from reduced back pumping from the EAA, have shifted the TN:TP ratio from greater than 25:1
in the 1970s to around 15:1 in the 1990s. This shift has created conditions more favorable for the
proliferation of nitrogen-fixing blue-green algae, which are responsible for the blooms occurring in the
lake (Smith et al. 1995).

Target — Maintain average annual surface phosphorus loading to Lake Okeechobee no greater than 105
mt/yr.

Evaluation Method — A spreadsheet model has been developed and applied during the development of
the Lake Okeechobee Protection Plan in 2004 and the 2007 update. This spreadsheet accounts for all
phosphorus reduction measures that have been implemented and calculates the remaining load reduction
required to meet the TMDL. The spreadsheet has been updated to include the 2000 through 2005 period
of record.

The water quality measures contained in each alternative will be added to the spreadsheet to evaluate to
what extent the phosphorus reduction goal has been achieved.
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Lake Okeechobee Extreme Low Lake Stage

Performance Measure: Lake Okeechobee Extreme Low Lake Stage

Description — Ideally, lake stages fluctuate within a determined envelope based on an annual
hydrograph. Research (Havens 2002) has confirmed that lake stages should ideally vary seasonally
between 12.5 ft, NGVD (June-July low) and 15.5 ft, NGVD (November-January high). Extreme low
lake stages fall below this envelope, with lake stage below 10 ft, resulting in negative impacts on the
living communities in the littoral zone, the shoreline fringing bulrush zone, and all of the lake areas that
support valuable submerged aquatic vegetation.

Rationale — Extreme low lake stages prevent water from reaching the submerged aquatic vegetation
populating the littoral zone and shoreline regions. Without submerged aquatic vegetation, the habitats of
wading birds, reptiles, fish, amphibians, and apple snails are endangered as these species rely on
submerged aquatic plants for foraging and recruitment activities.

Invasive plant species, such as torpedo grass and Melaleuca, flourish in times of extreme low lake stage,
replacing the original native vegetation. There is no proven method to control torpedo grass, except the
use of a general herbicide that kills all surrounding area vegetation. Torpedo grass is poor habitat for
fish and other aquatic animals as the growth is so dense there is no room for animal mobility. Nighttime
dissolved oxygen levels in the grass have been recorded at zero, a condition that is not suitable for
aquatic life.

Recovery from the adverse impacts of extreme low lake stage requires multiple years, including the
grueling process of re-establishing a healthy submerged aquatic plant community.

Target — For extreme low lake stage, below 10 ft, the target is zero weeks.

Evaluation Method — The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluation will be based on the period of record from 1970 through 2005.

In the case of extreme low lake stage, the maximum value of the raw score is 52 weeks / year x 36 years
= 1,872 weeks. Based on observations of the impacts of only 15 weeks of extreme low lake stage during
a drought in 2001, this value can be assigned as the worst-case scenario, as it requires multiple years for
full recovery. An extensive loss of apple snails and woody vegetation in shoreline areas was
documented. The duration for < 10 ft stage (15 weeks / year = 540 weeks in a 36 year model run) can be
set as the point equivalent to a score of 0 on the standardized scale. To convert from a raw score to a
standardized score, the following regression equation is applied:

Standardized score = raw score * -0.185 + 100

A linear increase in risk of ecological damage is assumed between the optimal conditions (0 weeks) and
the most severe condition (540 weeks). This method is the most conservative approach to take until
more data is acquired to support a more complex relationship. Thus, the equation will need to be re-
calculated if the model period is extended beyond 36 years.
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Lake Okeechobee Extreme High Lake Stage

Performance Measure: Lake Okeechobee Extreme High Lake Stage

Description — Lake stages commonly fluctuate in response to a combination of seasonal, annual, and
inter-annual variations in climatic conditions and water management operations. Published research
(Havens 2002) states that lake stages should vary seasonally between 12.5 ft (National Geodetic Vertical
Datum - NGVD, June-July low) and 15.5 ft (November-January high). Extreme high lake stage refers to
a stage level above 17 ft, NGVD creating a dangerous condition prone to high waves, uplifted suspended
solids, and unconsolidated mud deposition.

Rationale — Extreme high lake stages allow strong, wind-driven waves to impact the littoral emergent
plant and shoreline submerged plant communities. Uprooting of submerged and shoreline plants can
occur, compromising the habitats of fish, apple snails, amphibians, reptiles, and wading birds. These
species all rely on a healthy population of submerged vegetation for areas of foraging and recruitment.

Submerged aquatic vegetation is also at risk from the uplifting of thick suspended solids to the littoral
zone from the mid-lake region where they usually settle. The suspended solids in the littoral zone reduce
water quality and decrease light penetration needed for submerged aquatic vegetation to flourish (James
and Havens 2005).

The transfer of nutrient-rich suspended solids into the littoral zone can also affect the periphyton biomass
and taxonomic structure as a result of high stage events. Cattail is known to thrive in times of extreme
high lake stage, compromising plant diversity by encouraging the dominance of one species.

Finally, the deposition of unconsolidated mud over the natural peat and sand sediment at the bottom of
the lake creates a shift in the balance of a healthy vegetative system. In general, extreme high lake stages
result in reductions of submerged aquatic plants, prevention of germination of submerged plants,
reductions in fish spawning, cattail plant dominance, compromised periphyton biomass, and an
endangered habitat of amphibians, reptiles, apple snails, and wading birds.

Target — Extreme high lake stage target is zero weeks with lake stages above 17 ft, NGVD.

Evaluation Method — The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluation will be based on the period of record from 1970 through 2005.

For extreme high lake stage (above 17 ft NGVD), the response algorithm relates the raw scores for each
component of the performance measure to a standardized scale of 0 to 100. The maximum value for the
raw score is 52 weeks / year x 36 years = 1,872 weeks. It is believed that maximum impacts occur at a
low frequency. In 1998 and 1999, almost 100% of the lake’s submerged aquatic vegetation community
and over 100 m of littoral emergent vegetation were uprooted when the lake stage was extreme high for
only 16 and 7 weeks, respectively. These recordings were the most severe cases of extreme high lake
stage damage in 30 years. Therefore, the duration for > 17 ft stage is set as the point equivalent to a
score of 0 on the standardized scale. To convert from a raw score to a standardized score, the following
regression equation is applied:

Standardized score = raw score * -0.253 + 100

A linear increase in risk of ecological damage is assumed between the optimal conditions (0 weeks) and
the most severe condition (396 weeks). This approach is the most conservative method to follow until
data is acquired to support a more complex relationship. If the model period is extended beyond 36
years, the equation must be re-calculated. For each component of this performance measure, results for
planning alternatives can be displayed as simple bar graphs. The height of the bars corresponds to
standardized scores for this performance measure.
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Appendix A
Lake Okeechobee Stage Envelope — Score Below Envelope

Performance Measure: Lake Okeechobee Stage Envelope — Score Below Envelope

Description — Lake stages fluctuate in response to a combination of seasonal, annual, and inter-annual
climatic conditions and operational practices. Research (Havens 2002) has confirmed that lakes stage
should ideally vary seasonally between 12.5 ft, NGVD (June-July low) and 15.5 ft, NGVD (November-
January high). A healthy variation of lake stages result in annual flooding and drying of the littoral zone,
promoting development of diverse plant and animal communities. Decreasing water levels toward the
end of winter and spring allow wading birds to easily prey on resources in the littoral zone. However, if
the lake stage falls below the envelope too frequently, the littoral zone is threatened.

Rationale — The littoral zone and shoreline areas of Lake Okeechobee support submerged plant life. If
the lake stage is frequently below the envelope, the vegetation does not receive the water it requires to
flourish. Without submerged aquatic vegetation, the habitats of wading birds, reptiles, fish, amphibians,
and apple snails are endangered. These species rely on a surplus of aquatic plants for foraging and
recruitment activities.

When the lake stage falls below the envelope, it creates optimal conditions for invasive plant species,
such as torpedo grass and Melaleuca, to replace the original native vegetation. There is no proven
method to control torpedo grass, except the use of a general herbicide that kills all surrounding area
vegetation. Torpedo grass is poor habitat for fish and other aquatic animals as the growth is so dense
there is no room for animal mobility. Nighttime dissolved oxygen levels in the grass have been recorded
at zero, a condition that is not suitable for aquatic life.

When the lake stage falls below 12.56 ft, NGVD, navigation of the Okeechobee Waterway becomes
impaired. At levels below 11 ft, NGVD, access to the lake for fishermen and recreational boaters
becomes limited to channels and boat trails. It should be noted that the Lake Okeechobee commercial
and recreational fishery is valued at over $480 million dollars (Furse and Fox 1994).

Lake stages below the envelope are beneficial in moderate occurrences. Periodic exposure of seed banks
helps control plant dominance and can provide nutrition to animal communities. Low lake stage also
exposes the littoral zone to oxidation of the organic material that accumulates over time, creating a
healthy and clean system. Fires can arise in times of low lake stage, which - in moderation - can prevent
plant dominance such as cattail. A decrease in lake level during spring time helps to concentrate prey
resources and promote wading bird nesting on the lake.

Target — For deviations of lake stages below the envelope, the target is established at 192 ft weeks. This
score allows for the optimal range of both dry and flooded periods to encourage a thriving and diverse
community.

Evaluation Method — The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluations will be based on simulation of the period from 1970 through 2005. For each week of the
model simulation, the absolute value of the deviation (ft) of lake stage from the envelope is determined.
The number of weeks below the envelope is tallied and the response curve is developed from the
performance measure graphic. Zero values represent favorable conditions, the adjacent bands of 0.5 ft
represent fair conditions, and the subsequent 1.0 ft band represents poor conditions. The worst case
scenario occurs when the hydrograph remains constantly in the poor zone (1,872 ft weeks). Therefore,
the response curve is a line between the target (192 ft weeks) and the worst-case scenario (1,872 ft
weeks). Raw scores are calculated from the following equation:

Standardized score (%) = raw score * -0.0595 + 111.429
Except where the score falls below 192, the score remains at 100%. For each component of this

performance measure, results for planning alternatives can be displayed as simple bar graphs. The height
of the bars corresponds to standardized scores for this performance measure.
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Appendix A
Lake Okeechobee Stage Envelope

This graphic illustrates how the evaluation is performed for the lake stage envelope, where the vertical axis
is stage in ft, NGVD and the horizontal axis is in months of the year. The shaded central area is the stage
envelope. In this example, hydrograph A has a score of 86 ft-weeks for stages above the envelope and a
score of 0 for stages below the envelope. Hydrograph B has a score of 22 ft-weeks for stages above the
envelope and a score of 0 for stages below the envelope. Hydrograph C has a score of 0 for stages above
the envelope and a score of 110 ft-weeks for stages below the envelope. Actual scoring is based on a
smooth envelope boundary.

Stage Envelope for Lake Okechobee
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Appendix A
Lake Okeechobee Stage Envelope — Score Above Envelope

Performance Measure: Lake Okeechobee Stage Envelope — Score Above Envelope

Description — Lake stages fluctuate in response to a combination of seasonal, annual, and inter-annual
climatic conditions and operational practices. Research (Havens 2002) has confirmed that lakes stage
should ideally vary seasonally between 12.5 ft, NGVD (June-July low) and 15.5 ft, NGVD (November-
January high). A healthy variation of lake stages result in annual flooding and drying of the littoral zone,
promoting development of diverse plant and animal communities. However, lake stage deviations above
the envelope result in over flooding, which is destructive to the littoral zone, including aquatic vegetation
and specie habitat.

Rationale — Lake stages above the envelope produce an excess of water creating wind-driven waves that
impact the littoral emergent plant and shoreline submerged plant communities. Uprooting of submerged
and shoreline plants can occur, compromising the habitats of fish, apple snails, amphibians, reptiles, and
wading birds. These species all rely on a healthy population of submerged vegetation for areas of
foraging and recruitment.

Submerged aquatic vegetation is also at risk from the uplifting of thick suspended solids to the littoral
zone from the mid-lake region where they usually settle. The suspended solids in the littoral zone reduce
water quality and decrease light penetration needed for submerged aquatic vegetation to flourish (James
and Havens 2005). Without a population of healthy submerged aquatic vegetation, the sediment cannot
be stabilized and specie habitat is endangered.

The transfer of these nutrient-rich suspended solids into the littoral zone can also affect the periphyton
biomass and taxonomic structure. Cattail is known to thrive in times of high lake stage, compromising
plant diversity by encouraging the dominance of one species.

Finally, the deposition of unconsolidated mud over the natural peat and sand sediment at the bottom of
the lake creates a shift in the balance of a healthy vegetative system. In general, high lake stage results in
a reduction of submerged aquatic plants, prevention of germination of submerged plants, reductions in
fish spawning, cattail plant dominance, compromised periphyton biomass, and an endangered habitat of
amphibians, reptiles, apple snails, and wading birds.

Target — The target is zero weeks for deviation of lake stage above the envelope.

Evaluation Method — The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluation is based on simulations for the period from 1970 through 2005. For each week of the model
simulation, the absolute value of the deviation (ft) of lake stage from the envelope is determined. Zero
values represent favorable conditions, the adjacent bands of 0.5 ft represent fair conditions, and the
subsequent 1.0 ft band represents poor conditions.

The worst-case scenario is one in which the lake stage hydrograph is always in the poor zone. This
situation equates to a total score of 1.0 ft x 52 weeks / year * 36 years 1,872 ft weeks. The response
curve is a line between the target (0 weeks) and the worst-case scenario (1,872 ft weeks). Raw scores
can be calculated from the following equation:

Standardized score (%) = raw score * -0.0534 + 100
For each component of this performance measure, results for planning alternatives can be displayed as

simple bar graphs. The height of the bars corresponds to standardized scores for this performance
measure.
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Appendix A
Number of Times Proposed Minimum Water Level and Duration — Criteria
Exceeded

Performance Measure: Number of Times Proposed Minimum Water Level & Duration — Criteria
Exceeded

Description — To determine the MFL for Lake Okeechobee, the following water resource functions were
considered: provide water that can be used to maintain water levels in coastal canals, meet human needs,
and protect the Biscayne aquifer against saltwater intrusion; and supply water and provide water storage
for the Everglades. The lake is a regionally important ecosystem that provides fish and wildlife habitat,
supports commercial and sport fisheries, and maintains navigation and recreational use. Water supply to
the Biscayne aquifer, Caloosahatchee River, St. Lucie Canal, the Seminole Indian Tribe, and the
Everglades Agricultural Area were important considerations in the establishment of an MFL for Lake
Okeechobee. Relationships were considered in defining significant harm (a loss of specific water
resource functions resulting from a change in surface or groundwater hydrology) and the proposed MFL
was determined.

Rationale — Lake Okeechobee is a critical source of freshwater to maintain coastal groundwater levels,
preventing saltwater intrusion of the Biscayne aquifer. During dry periods, freshwater is discharged
from the lake, helping to maintain a freshwater head within the coastal groundwater aquifer, which
prevents inland movement of the saltwater front. Records show that when lake levels fall below 11 ft
NGVD, the levels continue to decline rapidly, threatening the ability for SFWMD to deliver water to
coastal canals as a result of the physical limitations of the lake’s outlet structures.

During dry periods, the Everglades have been found to not be receiving sufficient water amounts to
maintain viable aquatic ecosystems and to protect vegetation and wildlife from the threat of fires.
SFWMD’s Best Management Practice Make-Up Water Rule, Part II of Chapter 40E-63, F.A.C quantifies
the necessary amount of water to ensure a healthful Everglades system.

The established MFL must support the littoral zone and the following fish and wildlife values:

a commercial and recreational fishery valued at over $480 million dollars; a rich avifauna community
that includes wading birds, migratory waterfowl, and federally-designated endangered snail kite and
wood stork; and ecotourism and recreation, including fishing, hunting, and bird and wildlife observation.
When the lake stage falls below 12.56 ft NGVD, navigation of the Okeechobee Waterway becomes
impaired. At levels below 11 ft NGVD, access to the lake for fishermen and recreational boaters
becomes limited to channels and boat trails. However, when the lake stage reaches an extreme low
condition, recreational access to the lake becomes significantly restricted, as much of the littoral zone is
exposed as dry land.

It is important to consider the dependency of the Everglades Agricultural Area, the Seminole Indian
Tribe, and the Caloosahatchee and St. Lucie basins on freshwater flow from Lake Okeechobee. During
drought conditions, agricultural water needs in these basins are determined based on weather, soil, and
crop conditions.

Target — The lake level should not fall below 11 ft, NGVD for more than 80 days duration more often
than once every six years.

Evaluation Method — The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluation will be based on the period of record from 1970 through 2005.

The number of years when Lake Okeechobee stages fall below 11 ft, NGVD for 80 days or more will be
counted.
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Appendix A
Lake Okeechobee Performance Indicators

Water Year (Oct-Sep) LOSA Demand Cutback Volumes

Performance Indicator: Water Year (Oct-Sep) LOSA Demand Cutback Volumes

Description — Lake Okeechobee is the primary source of supplemental irrigation for four major adjacent
agricultural basins: North Shore, Caloosahatchee, St. Lucie and EAA. Collectively, these basins are
referred to as the Lake Okeechobee Service Area (LOSA). During the dry season, when precipitation is
low, local sources of irrigation become scarce and the need for supplemental irrigation becomes
necessary. With the current absence of substantial off-site storage, Lake Okeechobee is presently the
only source of supplemental irrigation for these basins. Average annual supplemental irrigation
requirement from Lake Okeechobee amounts to about half a million acre-ft.

Rationale — Water levels in Lake Okeechobee are compared to a seasonally fluctuating Supply Side
Management Zone in the WSE Regulation Schedule. If water levels fall into the Supply Side
Management Zone, projections of rainfall, ET, and water supply demands are made for the remainder of
the dry season and water supply cutbacks are applied as appropriate.

During seven years of the 1970 to 2005 period of record, substantial water restrictions were imposed on
the LOSA. These restrictions were implemented to protect the region’s water resources on a long-term
basis. However, the water supply demands that were not met during these drought periods resulted in
significant economic impacts to the water users.

Target — Minimize the water supply cutback volumes during the seven years of the period of record with
the largest cutbacks.

Evaluation Method - The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluation will be based on the period of record from 1970 through 2005.

The volume of water supply demand that is not met will be tallied for each of the seven years that caused
the largest unmet demands.
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Appendix A
Mean Annual EAA/LOSA Supplemental Irrigation Demands Not Met

Performance Indicator: Mean Annual EAA/LOSA Supplemental Irrigation Demands Not Met

Description — Lake Okeechobee is the primary source of supplemental irrigation for four major adjacent
agricultural basins: North Shore, Caloosahatchee, St. Lucie and Everglades Agricultural Areas.
Collectively, these basins are referred to as the Lake Okeechobee Service Area (LOSA).

Rationale — During the dry season when precipitation is low, local sources of irrigation become scarce
and the need for supplemental irrigation becomes absolutely necessary. With the current absence of
substantial off-site storage, Lake Okeechobee is presently the only source of supplemental irrigation for
these basins.

Average annual supplemental irrigation requirement from Lake Okeechobee amounts to about half a
million acre-ft (SFWMD, 2000a). Lake Okeechobee also provides urban water supply to the Lower East
Coast and to several municipalities surrounding the lake. Additionally, the Seminole Tribe of Florida is
entitled to water supply based on the Water Rights Compact (Pub. L. No. 100-228, 101 Stat. 1556, and
Chapter 87-292, Laws of Florida, and codified in Section 285.165, F.S.

Target — Minimize the percentage of water supply demands that are not met in the EAA and LOSA.

Evaluation Method — The Regional Simulation Model (RSM) will be employed for all evaluations. The
evaluation will be based on the period of record from 1970 through 2005.

The percentages of demands not met will be tallied for the EAA and LOSA.
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Table B-1. Management Measures Toolbox Table

Appendix B

Alternative Plans

ID Page # Management Measure Management Measure Description Level
Altl | Alt2 | Alt3 | Alt4
Agricultural BMPs- Owner
CRE-LO B-1 Implemented, Funded Cost Implementation of agricultural BMPs and water quality improvement projects 1 N N N N
01,02,49 Share, and Cost Share Future to reduce the discharge of nutrients from the watershed.
Funding
Urban Turf Fertilizer Rule [Lake | Florida Department of Agriculture and Consumer Services (FDACS) rule
CRE-LO 03 B-3 Okeechobee Estuary and which regulates the content of P and N in urban turf fertilizers to improve 1 \ \ \ \
Recovery (LOER)] water quality.
Subsection 373.4595(4)(b)2.of the NEEPP requires that after December 31,
2007, the FDEP may not authorize the disposal of domestic wastewater
CRE-LO 04 B-5 Land Application of Residuals residuals within the Caloosahatchee River Watershed unless the applicant can 1 \ \ \ \/
affirmatively demonstrate that the nutrients in the residuals will not add to
nutrient loadings in the watershed.
Florida Yards and Provides education about the land-use design to the citizens by promoting the
CRE-LO 05 B-7 . Florida Yards & Neighborhood programs to minimize the pesticides, 1 \ \ \ \
Neighborhoods . o
fertilizers and irrigation water.
The ERP program regulates activities in, on, or over wetlands or other surface
waters and the management and storage of all surface waters. This includes
activities in uplands that alter stormwater runoff as well as dredging and
filling in wetlands and other surface waters. Generally, the program's purpose
Environmental Resource Permit is to ensure that activities do not degrade water quality, compromise flood
CRE-LO 07 B-8 protection, or adversely affect the function of wetland systems. The program 1 \ \ \ \
(ERP) Regulatory Program . oy . . P o
applies to new activities only, or to modifications of existing activities, and
requires an applicant to provide reasonable assurances that an activity will not
cause adverse impacts to existing surface water storage and conveyance
capabilities, and will not adversely affect the quality of receiving waters such
that any applicable water quality standards will be violated.
To reduce stormwater pollutant loads discharged to surface waters, especially
National Pollutant Discharge from existing land uses and drainage systems. This is especially true for the
CRE-LO 08 B-10 Elimination System (NPDES) master drainage systems owned and operated by cities, counties, FDOT, and 1 \ \ \ \
Stormwater Program Chapter 298 water control districts. This also can help to reduce stormwater
pollutant loads from existing industrial sites and from new construction sites.
To protect important coastal and estuarine areas that have significant
CRE-LO 09 B-12 Coastal &.Estuarine Land conservation, recreatiqn, ecologica'l, historical, or aest.hetic values, or that are 1 N N N N
Conservation Program threatened by conversion from their natural or recreational state to other uses
(CELCEP Final Guidelines, 2003)..
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Appendix B

Alternative Plans

ID Page # Management Measure Management Measure Description Level
Altl | Alt2 | Alt3 | Alt4
This project will provide 5,000 acre-feet of water storage on 6,129 acres.
CRE-LO Alternative Water Storage Includes weir construction and ditch retention to enable water quality
120 B-14 (LOER) - Barron Water Control | improvements and reuse by growers. Water quality benefits are anticipated to 1 \ \ S \
District occur as a result of this project; however, the magnitude of these benefits is
undetermined.
To implement a nutrient source control program utilizing BMPs for the
Proposed Caloosahatchee River | Caloosahatchee River Watershed. Ongoing activities include revising 40E-61
CRE-LO 15 B-16 Watershed Regulatory Nutrient Rule to reflect the requirements of the Northern Everglades Protection Act 2 \ \ \ \
Source Control Program and to expand the rule boundary to include the Caloosahatchee River
Watershed as defined by the act.
In February 2008, SFWMD initiated rule development for an ERP basin rule.
The intent is to develop specific supplemental permit criteria for new
CRE-LO 21 B-18 %;;Zgﬁ:g%fg:ﬁ?&i Eitg;?{) permitted projects to demonstrate that no increase in total runoff volume will 3 \ \ \ \
occur from new development that ultimately discharges to Lake Okeechobee
or the Caloosahatchee or St. Lucie estuaries.
Project comprises a reservoir and stormwater treatment area along the C-19
. . and C-43 canals, degradation of berms and exotic removal and control. This
CRE-LO 40 B-20 West Lake Hicpochee Project project could potentially create 55,090 acre-feet of above ground storage and 4 - v - v
will result in 27.6 and 1.95 mt/yr of TN and TP, respectively.
. . The project involves storage reservoirs to capture the excess run-off. This
CRE-LO 41 B-23 C-43 Distributed Reservoirs proj epct ivill result in 39.4 agnd 2.65 mt/yr of ’})N and TP, respectively. 4 v v v v
Implement urban stormwater retrofitting projects or wastewater projects to
CRE-LO 63 B-25 Wastewater & Stormwater achieye additiongl .nutrient re(.iuctions and water storage basin wide by . 4 N N N N
Master Plans working with entities responsible for wastewater and stormwater programs in
the service area.
Intended to increase the level of nutrient treatment of stormwater from new
Pronosed Unified Statewide development and thereby reduce the discharge of nutrients and excess
CRE-LO 64 B-26 p stormwater volume. Treatment rule will be based on a performance standard 4 \ \ \ \
Stormwater Rule . .
of post-development nutrient loading that does not exceed pre-development
nutrient loading.
Comprehensive Planning - Land | Basin-wide work with state agencies, cities and counties to review current
CRE-LO 68 B-28 Development Regulations plans and ensure promotion of low impact design through coordinated 3 \ \ \ \
(LDR) comprehensive planning and growth management initiatives.
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Alternative Plans

ID Page # Management Measure Management Measure Description Level
Altl | Alt2 | Alt3 | Alt4
The Florida Ranchlands Environmental Services Project will design a
CRE-LO Florida Ranchlands program in which ranchers in the Northern Everglades sell environmental
’7c B-29 Environmental Services Project services of water retention, nutrient load reduction, and wetland habitat 1 N v N v
(FRESP) expansion to agencies of the state and other willing buyers. Pilot project
program is currently underway.
There are two USDA Natural Resources Conservation Service (NRCS)
Farm and Ranchland programs that help farmers and ranchers keep their land in agriculture, the
CRE-LO 91 B-32 Partnerships Farm and Ranchlands Protection Program and the Wetlands Reserve 4 v v v v
Program. Both programs provide funds to purchase conservation easements.
The State of Florida currently owns 766 acres of land along the southwestern
boundary of Lake Okeechobee in Clewiston that can be used as a stormwater
CRE-LO 92 B-34 Clewiston STA treatment area to treat stormwater that is currently discharging to Lake 4 \ \ \ \
Okeechobee. Water quality benefits are anticipated to occur as a result of this
project; however, the magnitude of these benefits is undetermined.
Recvelable Water Containment Utilizes the agricultural lands for reduction of nutrient loads into the
CRE 01 B-36 y Caloosahatchee River. This project will result in 67.5 and 14.3 mt/yr of TN 4 -- \ -- \
Areas (RWCA) .
and TP, respectively.
Utilizes the agricultural or other lands for temporary storage to remove
Centralized Recycled Water nutrients and treat agricultural stormwater runoff from the S-4 Basin to help
CRE 02 B-38 Containment Area in the S-4 reduce nutrient loading to the Caloosahatchee River, aquifer recharge and add 5 -- \ -- \
Basin a temporary back up water supply for irrigation. This project will result in
11.9 and 2.41 mt/yr of TN and TP, respectively.
Restore historical lake bed of Lake Hicpochee using 5,300 acres within
CRE 04 B-40 Caloosahatchee Area Lakes footprint of state-owned lands, which will treat runoff from agricultural 3 _ _ N N
Restoration (Lake Hicpochee) canals that currently flow into Lake Hicpochee and the Caloosahatchee River.
Total load reduction is estimated as 100.4 mt/yr for TN and 24.7 mt/yr for TP.
The project consists of a constructed wetland designed for optimal removal of
CRE 05 B4? East Caloosahatchee Water N W.ithin Lake Hicpoch.ee and the Caloosahatchee River, qnd to.reduc§ the 3 _ _ _ N
Quality Treatment Area nutrient pollutants loading to the downstream estuary. This project will result
in 80.1 and 19.2 mt/yr of TN and TP, respectively.
C-43 Water Quality Treatment The project consists of a consFructed wetland designed for optimal removal.of
CRE 10 B-44 and Demonstration Project N from the Caloosahatchee River and to redl}ce t.he nutrient pollutants loading 3 N N N N
(BOMA property) to the downstream estuary. Total load reduction is estimated as 47.8 mt/yr for
TN and 9.21 mt/yr for TP.
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Appendix B

ID Page # Management Measure Management Measure Description Level Alternative Plans
Altl | Alt2 | Alt3 | Alt4
The project consists of a constructed wetland designed for optimal removal of
CRE 11 B-47 Caloosahatchee Ecoscape Water | N from the Caloosahatchee River and to reduce the nutrient pollutants loading 4 _ _ N N
Quality Treatment Area to the downstream estuary. Total load reduction is estimated as 50.0 mt/yr for
TN and 12.0 mt/yr for TP.
The project consists of a constructed wetland designed to treat water from the
CRE 13 B-49 West Caloosahatchee Water reservoir to reduce nutrient concentrations from the Caloosahatchee River and 3 _ B N N
Quality Treatment Area nutrient pollutants loading to the downstream estuary. Total load reduction is
estimated as 58.5 mt/yr for TN and 13.9 mt/yr for TP.
Construction of a control weir at the outlet of Harns Marsh into the Orange
River, which will raise water levels in Harns Marsh and create 1,450 acre-feet
Harns Marsh Improvements of storage capacity in the canal. This project also includes replacement of
CRE 18 B-51 Phase T & II p ’ other outlet structures (S-HM-2) and (S-HM-3); along with the addition of a 1 \ v S \
controllable gate structure next to the existing inlet to the South Marsh
structure (S-HM-1). This project will result in 1.52 and 0.24 mt/yr of TN and
TP, respectively.
Repair the Able Canal weirs, replacement of structure (S-OR-1) and (S-OR-
1SE), and install pump station to lift water during dry period. This project
CRE 19 B-54 g?;les %\I/I ;ﬁ;ﬁfgﬁgvﬁngg\% cD could help to reduce discharge into the Orange River at least 20 percent for 2 V \/ Nl \/
& the 25-year design storm. This project will result in 0.61 and 0.09 mt/yr of
TN and TP, respectively.
The Yellowtail Structure will replace an old, failing broad crest weir with a
CRE 20 B-57 Yellowtail Structure new sheet pile weir with operable gates that will allow a better control of ) N N N N
Construction - ECWCD canal water quantity and quality, and will help on water recharge purposes.
This project will result in 0.32 and 0.03 mt/yr of TN and TP, respectively.
Buy land for additional storm water storage and treatment during the rainy
season and to provide base flows for the ECWCD’s outfalls along with
CRE 21 B-39 Hendry County Storage additional groundwater recharge in the dry season. This project will result in 3 v v v v
2.72 and 0.68 mt/yr of TN and TP, respectively.
Hendry Extension Canal This proposed canall widening proj ect Wlll help to address add1t10na1
L . stormwater storage in the 5.5 mile section of Hendry Extension Canal. Water
CRE 22 B-62 Widening (Construction) - . . . L 2 \ \ \ \/
ECWCD quality benefits are anticipated to occur as a result of this project; however,
the magnitude of these benefits is undetermined.
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ID Page # Management Measure Management Measure Description Level Alternative Plans
Altl | Alt2 | Alt3 | Alt4
This project consists of the installation of stormwater treatment features in
Lehigh Acres Wastewater Lehigh Acres anc} updates the current stormwater management system. This
CRE 29 B-65 Treatment and Stormwater project also consists of the conversion of hlgh—denm'ty septic tgnks to 3 _ B N N
Retrofit centralized wastewater treatment 1nclud1ng 1nstgllathn of the 1.nfrastructure
for a treated wastewater reuse system. This project will result in 68.4 and 13.7
mt/yr of TN and TP, respectively.
Aquifer Benefit and Storage for | Project primarily oriented to increase stormwater storage capacity and SW
CRE 30 B-67 Orange River Basin (ABSORB) | Lehigh Acres groundwater recharge. This project will result in 3.72 and 0.37 2 \ \ \ \
- ECWCD mt/yr of TN and TP, respectively.
CRE 44 B-70 Spanish Creek/ Four Corners Restore flow ways, build 400-acre deep reservoir and remove citrus grove. ) N N N N
Environmental Restoration This project will result in 42.8 and 6.79 mt/yr of TN and TP, respectively.
This project includes construction of a filter marsh facility and a water control
structure. The water control structure diverts flows into the filter marsh
. . facility, providing additional attenuation of stormwater flows within the
CRE 45 B-72 zllllly Creek Filter Marsh Phase [ channel itself. The filter marsh facility will consists of an 8-acre open water 1 \ \ \ \
lake, 13-acre wetland marsh and incorporate/restore an existing 12-acre
cypress hammock. This project will result in 2.05 and 0.51 mt/yr of TN and
TP, respectively.
Manuel's Branch Silt Reduction Installl asilt r.eduction structure near the moyth of the creek t.0 reduc.e the gilt
CRE 48 B-74 Structure associated with the stream bank scour, erosion and degradation. This project 2 \ \ \ \
will result in 0.14 and 0.11 mt/yr of TN and TP, respectively.
Manuel's Branch Fast and West The project involves the installation of two weir water control structures
CRE 49 B-76 . within the existing canal. This project will result in 0.42 and 0.16 mt/yr of 2 \ \ \ \
Weirs .
TN and TP, respectively.
This project will consist of culvert construction and plugging existing ditches
to increase the retention time on the Caloosahatchee Creeks Preserve to help
CRE 53 B-77 Caloosahatchee Creeks Preserve | in the rehydration of the wetland and in the quality of water that later ) N N N N
Hydrological Restoration discharges into the Caloosahatchee River. It is estimated that this will
contribute 1,200 acres of storage capacity and will result in 21.8 and 5.44
mt/yr of TN and TP, respectively.
This project proposes to install a mobile unit of Algal Turf Scrubber system
CRE 57 B-79 l;grvrl;%e(rireek Algal Turf to remove nutrients, based on the results of a pilot project. This project will 2 \ \ \ \
result in 0.06 and 0.02 mt/yr of TN and TP, respectively.
The proposed management measure includes channel improvements,
CRE 59 B-81 North Fort Myers Surface Water | construction of weirs to control runoff form Palermo and to incorporate filter 1 N N N N
Restoration Project marsh to reduce contaminants. This project will result in 0.68 and 0.06 mt/yr
of TN and TP, respectively.
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ID Page # Management Measure Management Measure Description Level Alternative Plans
Altl | Alt2 | Alt3 | Alt4
Construct an interconnection facility between the Gator Slough Canal and
Yellow Fever Creek/Gator . .
o Yellow Fever Creek to transfer the surface waters during the high flow
CRE 64 B-83 Slough Transfer Facility . . . . . 1 \ \ \ \
periods. This project will result in 1.26 and 0.15 mt/yr of TN and TP,
(#208509) )
respectively.
Cape Coral Wastewater The Clj[y of Cape Coral is 1mp1ement1ng a program th.at involves conversion
of septic systems to gravity sewers. This project also includes replacement of
CRE 69 B-85 Treatment and Stormwater ) 1 th th il . . 2 -- -- \ V
Retrofit 0 dgr stormwater inlets with the newer inlets designed to assist stormwater.
This project will result in 27.0 and 5.40 mt/yr of TN and TP, respectively.
Using aquifer storage and recovery wells in Cape Coral to overcome water
CRE 77 B-87 Cape Coral Canal Stormwater shortfall during dry season and to provide flood attenuation during wet 1 _ N _ N
Recovery by ASR season. This project will result in 4.13 and 0.82 mt/yr of TN and TP,
respectively.
. This project will include stormwater conveyance and water quality storage
CRE 121 B-89 ﬁ;}; tgf %12; 113161111:; ?;?nrg;l‘i‘;ﬁz; improvements within the City of La Belle consisting in approximately 149 2 \ \ \ \
P acres resulting in 34.8 and 5.80 mt/yr of TN and TP, respectively.
Redirecting water from Lehigh Acres to rehydrate Lee County well fields to
CRE 122 Bgp | Rehydrate Lee County Well the south of SR 82. This project will result in 1.27 and 023 mt/yr of TNand | 3 | -~ | N | — |
Fields (south of Hwy 82) .
TP, respectively.
CRE 123 B-95 North Ten Mile Canal Stormwater storage/detention 12 acre-feet area for urban and commercial ) _ » N N
Stormwater Treatment System area. Estimated at 0.82 mt/yr for TN and 0.33 mt/yr for TP for 3-year event.
Carrell Canal (FMCC) Water Stormwater treatment area to contribute with 0.13 mt/yr for TN and 0.14
CRE 124 B-96 . . . 2 - - N +
Quality Improvements mt/yr for TP reduction coming to Carrel Canal.
Shoemaker-Zapato Canal Installation of weir/control structures to increase channel storage providing
CRE 125 B-98 Stormwater Trga tment peak flow attenuation, reducing erosion and siltation into Billy Creek. This 2 -- -- \ \
project will result in 0.54 and 0.14 mt/yr of TN and TP, respectively.
Installation of a 20-inch diameter transmission line from Fort Myers
Fort Mvers-Cape Coral Treatment Plant to Cape Coral Reclamation Treatment Plant. This will help
CRE 126 B-100 Y P prevent discharging 9 MGD treated water into Caloosahatchee River. Water 5 -- -- -- \/
Reclaimed Water Interconnect . - . .
quality benefits are anticipated to occur as a result of this project; however,
the magnitude of these benefits is undetermined.
Construction of distributed reservoirs on 7500 acres of private properties. The
CRE 128 B-102 East Caloosahatchee Storage project could potentially create 100,000 acre-feet of above ground storage and 4 -- \ -- \
will result in 69.1 and 5.16 mt/yr of TN and TP, respectively.
Caloosahatchee Storage - Creation of 50,000 acre-feet of above ground storage in the Caloosahatchee
CRE 128a B-104 . g Watershed. This project will result in 58.0 and 4.30 mt/yr of TN and TP, 4 -- -- -- \
Additional .
respectively.
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Page #

Management Measure

Management Measure Description

Level

Alternative Plans

Altl | Alt2

Alt 3

Alt4

CRE 129

B-106

Wastewater Treatment Plant
Upgrade and Reclaimed Water

Upgrade existing wastewater treatment plants to reduce the effluent loadings.
Includes the potential for distribution as reclaimed water. Also construct
future plants to higher treatment levels. Water quality benefits are anticipated
to occur as a result of this project; however, the magnitude of these benefits is
undetermined.

CRE 130

B-109

Animal Manure Application
Rule

Landowners who apply more than one ton per acre of manure must develop
conservation plans, approved by the US Department of Agriculture/National
Resource Conservation Service (USDA/NRC), that specifically address the
application of animal wastes and include soil testing to demonstrate the need
for manure application.

CRE 131

B-111

Application of Septage Rule

FDOH rule which regulates the regarding application of septage in the
Caloosahatchee and St. Lucie rivers. Entities disposing of septage within the
watersheds must develop and submit to FDOH an agricultural use plan that
limits applications, based upon nutrient loading.
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CRE-LO 01-02-49
Northern Everglades- Potential Management Measure

Project Feature/Activity: Agricultural BMPs - Owner Implemented, Funded Cost Share, and
Cost Share Future Funding

Level: 1

General Description/Background: The Florida Watershed Restoration Act (section 403.067,
F.S.), first enacted in 1999, authorized the FDACS to develop, adopt by administrative rule, and
implement agricultural BMPs statewide. Through the Office of Agricultural Water Policy
(OAWP), FDACS develops, adopts, and implements agricultural BMPs to reduce water quality
impacts from agricultural discharges and enhance water conservation.

The OAWP’s role involves assisting agricultural producers in selecting, funding, properly
implementing, and maintaining BMPs. The OAWP employs field staff and contracts with
service providers to work with producers to identify and implement BMPs appropriate for their
operations.

The two major categories of commonly used BMPs are nutrient management and irrigation
management. Nutrient management is the amount, timing, placement, and type (source) of
fertilizer. Irrigation management is the maintenance, scheduling, volume, and overall efficiency
rating of irrigation systems.

Purpose: Improve water quality by reducing transport of nutrients via runoff and leaching into
regional system from agricultural land uses

Location/Size/Capacity: Caloosahatchee River Watershed and Estuary
Initiative Status:
The OAWP has adopted by rule BMPs that address the following operations in the basin:

= Container Nurseries (Chapter SM-6, F.A.C.)
= Vegetable and Agronomic Crops (Chapter SM-§, F.A.C.)
= Citrus (Chapter SM-2, F.A.C.)

The OAWP is currently developing and will be adopting BMP manuals of statewide application
for cow/calf, equine, container nursery, and sod operations. All agricultural land uses in this
basin are expected to have adopted BMPs available for implementation by early 2009.

When the Florida legislature in 2007 enacted the NEEPPA, significant portions of agricultural
acreage within the Caloosahatchee River Watershed were already implementing water resource
protection BMPs previously adopted by FDACS. At the time this protection plan went to press,
agricultural acreage within Glades, Hendry, Charlotte and Lee counties enrolled in the FDACS
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BMP program totaled 242,000 acres. Enrolled acreage is expected to increase dramatically when
the beef cattle BMP manual is adopted in early 2009.

Estimate of Water Quality Benefits

e Minimum:

Maximum:

Most Likely:

Level of Certainty: Conceptual

Assumptions: Water quality benefits will be rolled up into a single “agricultural” category

Estimate of Water Quantity Benefits
e Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown
Assumptions: NA

Screening Criteria
e Proof of Concept: 1
e Other Impacts: 0

Contact: Rich Budell; FDACS; 850-617-1704.
Final Water Quality Method and Summary: N/A
Final Water Quantity Method and Summary: N/A

Method: Included in the BMP load reduction estimates (Soil and Water Engineering Technology
Inc. 2008).
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CRE-LO 03
Northern Everglades — Potential Management Measure

Project Feature/Activity: Urban Turf Fertilizer Rule [Lake Okeechobee Estuary and Recovery
(LOER)]

Level: 1

General Description/Background: In August 2007, FDACS adopted a statewide Urban Turf
Fertilizer Rule [SE-1.003(2) F.A.C]. The rule limits the P and N content in fertilizers for urban
turf and lawns, thereby reducing the amount of P and N applied in urban areas and limiting the
amount of those compounds reaching Florida’s water resources. It requires that all fertilizer
products labeled for use on urban turf, sports turf, and lawns be limited to the amount of P and N
needed to support healthy turf maintenance. FDACS expects a 20 to 25 percent reduction in N
and a 15 percent reduction in P in every bag of fertilizer sold to the public.

The rule was developed by FDACS with input from UF/IFAS, FDEP, the state’s five water
management districts, the League of Cities, the Association of Counties, fertilizer manufacturers,
and concerned citizens. It enhances efforts currently underway to address excess nutrients in the
northern and southern Everglades. As a component of the Lake Okeechobee and Estuary
Recovery (LOER) Plan established in October 2005 by former Governor Jeb Bush, the new rule
is an essential component to improve water quality through nutrient source control.

Purpose: Improve water quality by reducing phosphorus and nitrogen runoff and leaching
resulting from application of fertilizers to urban turf.

Location/Size/Capacity: Statewide within urban settings.
Initiative Status: Rule adopted in August 2007

Cost: Not applicable

Documentation: Urban Turf Fertilizer Rule [SE-1.003(2) F.A.C]

Estimate of Water Quality Benefits

¢ Minimum: Urban Rollup

Maximum: Urban Rollup

Most Likely: Urban Rollup

Level of Certainty: Conceptual

Assumptions: Water quality benefits will be rolled up into a single “urban” category

Estimate of Water Quantity Benefits
e Minimum: N/A

e Maximum: N/A

e Most Likely: N/A

e Level of Certainty: Final
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e Assumptions: N/A

Screening Criteria
e Proof of Concept: N/A
e Other Impacts: N/A

Contact: Rich Budell; FDACS; 850-617-1704

Final Water Quality Method and Summary: N/A
Final Water Quantity Method and Summary: N/A

Method: Included in the BMP load reduction estimates (Soil and Water Engineering Technology
Inc. 2008).

Note: FDACS has adopted by administrative rule, agricultural best Management Practices
addressing containerized nursery, vegetable and agronomic crop and citrus land uses in the
Caloosahatchee River Watershed. FDACS is currently developing and will be adopting BMP
programs for cow/calf, sod and equine operations. BMP’s for all agricultural land uses are
expected to be adopted by early 2009.
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CRE-LO 04
Northern Everglades — Potential Management Measure

Project Feature/Activity: Land Application of Residuals
Level: 1

General Description/Background: Subsection 373.4595(3)(c)6. of the NEEPA requires that
after December 31, 2007, the FDEP may not authorize the disposal of domestic wastewater
residuals within the Caloosahatchee watershed unless the applicant can affirmatively
demonstrate that the nutrients in the residuals will not add to nutrient loadings in the watershed.
This demonstration shall be based on achieving a net balance between nutrient imports relative to
exports on the permitted application site. Experts shall include only nutrients removed from the
Caloosahatchee River watershed through products generated on the permitted application site.
This prohibition does not apply to Class AA residuals that are marketed and distributed as
fertilizer products in accordance with department rule.

Purpose: Improve water quality by reducing the transport of nutrients via runoff & leaching into
regional systems from land application of residuals

Location/Size/Capacity: Basin wide
Initiative Status: Not initiated
Cost: To be determined (TBD)

Estimate of Water Quality Benefits
¢ Minimum: Urban Rollup
Maximum: Urban Rollup

Most Likely: Urban Rollup
Level of Certainty: Conceptual
Assumptions: NA

Estimate of Water Quantity Benefits
e Minimum: NA

e Maximum: NA

e Most Likely: NA

e Level of Certainty: Final

e Assumptions: NA

Level of Certainty: Level 1- Already constructed/implemented or construction/implementation
imminent.

Screening Criteria
e Proof of Concept: NA
e Other Impacts: NA
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Contact: Maurice Barker; FDEP; 850-245-8614

Included in BMP reduction estimates
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CRE-LO 05
Northern Everglades — Potential Management Measure

Project Feature/Activity: Florida Yards and Neighbors

General Description/Background: The Florida Yards & Neighborhoods program is an
excellent example of a nonstructural program that is helping to minimize the use of pesticides,
fertilizers, and irrigation water by educating citizens and builders about proper landscape design.
This promotes “right plant-right place” and minimizes the amount of fertilizer, pesticide, and
irrigation needed for a successful landscape. FDEP has an ongoing monitoring program to
determine the effectiveness of this program in reducing nutrient loads.

Purpose: Reduce the use of nutrients and pesticides, and irrigation, thereby reducing nutrient
loading and reducing water use.

Location/Size/Capacity: Statewide
Initiative Status: On-going
Cost: TBD

Estimate of Water Quality Benefits

e Minimum: Urban Rollup

Maximum: Urban Rollup

Most Likely: Urban Rollup

Level of Certainty: Conceptual

Assumptions: Projected benefits will roll up under urban category

Estimate of Water Quantity Benefits
¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown
Assumptions: NA

Level of Certainty: Level 1

Screening Criteria
e Proof of Concept: NA
e Other Impacts: NA

Contact: Michael Scheinkman, FDEP Environmental Specialist - Clean Lakes program, lake
management. Florida Yards and Neighborhoods. Phone 850-267-2075 Eric Livingston, FDEP,

on monitoring project for FYN

Included in BMP reduction estimates
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CRE-LO 07
Northern Everglades — Potential Management Measure

Project Feature/Activity: Environmental Resource Permit (ERP) Regulatory Program
Level: 1

General Description/Background: The Environmental Resource Permit (ERP) program
regulates activities involving the alteration of surface water flows. This includes activities in
uplands that alter stormwater runoff, as well as dredging and filling in wetlands and other surface
waters. ERP applications are processed by either the Department or the water management
districts, in accordance with the division of responsibilities specified in operation agreements
between the Department and the water management districts.

Purpose: The purpose of this measure is to ensure that activities do not degrade water quality,
impact flood protection or adversely impact the function of wetland systems.

Location/Size/Capacity: SFWMD jurisdiction
Initiative Status: Existing Program Activity
Cost: N/A

Estimate of Water Quality Benefits

e Minimum: Urban Rollup

Maximum: Urban Rollup

Most Likely: Urban Rollup

Level of Certainty: Conceptual

Assumptions: No increase in phosphorus loads resulting from new development; Applies to
new development only; Conversion of intense agricultural uses (dairies, row crops, improved
pasture, sod, citrus) with little or no water quality treatment to urban uses with modern
surface water management systems with treatment; Projected benefits will roll up under the
urban category

Estimate of Water Quantity Benefits

¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Conceptual

Assumptions: Applies to new development only; Conversion of intense agricultural uses
(dairies, row crops, improved pasture, sod, citrus) with little or no stormwater storage to
urban uses with modern surface water management systems with storage; Projected benefits
will roll up under urban category

Level of Certainty: Level 1- Already constructed/implemented or construction/implementation
imminent.
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Screening Criteria
e Proof of Concept: NA
e Other Impacts: NA

Contact: Damon Meiers; SFWMD; 561-682-6876
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CRE-LO 08
Northern Everglades — Potential Management Measure

Project Feature/Activity: National Pollutant Discharge Elimination System (NPDES)
Stormwater Program

Level: 1

General Description/Background: In 1987, the Federal Clean Water Act was amended
requiring the U.S. Environmental Protection Agency (EPA) to develop rules to implement the
federal National Pollutant Discharge Elimination System (NPDES) stormwater permitting
program. Phase I, promulgated in 1990, addresses the following sources:

"Large" and "medium" municipal separate storm sewer systems (MS4s) located in
incorporated places and counties with populations of 100,000 or more, and eleven categories of
industrial activity, one of which is large construction activity that disturbs 5 or more acres of
land.

Phase II, promulgated in 1999, addresses additional sources, including MS4s not regulated
under Phase I, and small construction activity disturbing between 1 and 5 acres.

In October 2000, EPA authorized the Florida Department of Environmental Protection (DEP) to
implement the NPDES stormwater permitting program in the State of Florida (in all areas
except Indian Country lands). FDEP's authority to administer the NPDES program is set forth
in Section 403.0885, Florida Statutes (F.S.).

Important note: The NPDES stormwater permitting program is separate from the State's
stormwater/environmental resource permitting programs (found under Part IV, Chapter 373,
F.S. (593KB) and Chapter 62-25, F.A.C. and local stormwater/water quality programs, which
have their own regulations and permitting requirements.

Purpose: To reduce stormwater pollutant loads discharged to surface waters, especially from
existing land uses and drainage systems. This is especially true for the master drainage systems
owned and operated by cities, counties, FDOT, and Chapter 298 water control districts. Also can
help to reduce stormwater pollutant loads from existing industrial sites and from new
construction sites.

Location/Size/Capacity: Basin wide
Initiative Status: Being implemented by FDEP
Cost: TBD

Documentation: For more information, please see:
http://www.dep.state.fl.us/water/stormwater/npdes/index.htm
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Estimate of Water Quality Benefits

Minimum: Urban Rollup

Maximum: Urban Rollup

Most Likely: Urban Rollup

Level of Certainty: Conceptual

Assumptions: Projected benefits will roll up under urban category

Estimate of Water Quantity Benefits

Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Conceptual

Assumptions: Depends if infiltration BMPs or stormwater reuse is done; Projected benefits
will roll up under urban category

Level of Certainty: Level 1- Already constructed/implemented or construction/implementation
imminent.

Screening Criteria

Proof of Concept: NA
Other Impacts: NA

Contact: Steven Kelly, Program Administration, NPDES Stormwater Section, Tallahassee, 850-
245-7518
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CRE-LO 09
Northern Everglades — Potential Management Measure

Project Feature/Activity: Coastal &Estuarine Land Conservation Program
Level: 1

General Description/Background: The Coastal and Estuarine Land Conservation Program
(CELCP) was established in 2002. The Federal Office of Ocean and Coastal Resource
Management (OCRM) will administer the program which provides up to $3 million dollars for
each eligible project. CELCP federal funds will be provided for eligible activities related to state
planning, program administration and project acquisition. Any project approved through the
program must provide non-federal matching dollars.

Purpose: Protecting important coastal and estuarine areas that have significant conservation,
recreation, ecological, historical, or aesthetic values, or that are threatened by conversion from
their natural or recreational state to other uses” (CELCP Final Guidelines, 2003).
Location/size/capacity: Statewide

Initiative Status: On-going

Cost: $3 million dollars for each eligible project.

Documentation: For more information, please see:
http://coastalmanagement.noaa.gov/land/welcome.html

Estimate of Water Quality Benefits
¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown
Assumptions: NA

Estimate of Water Quantity Benefits
e Minimum: Incidental

Maximum: Incidental

Most Likely: Incidental

Level of Certainty: Unknown
Assumptions: NA

Level of Certainty: Level 1-

Screening Criteria
e Proof of Concept: NA
e Other Impacts: NA
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Contact: W. Kennedy; FDEP; 561-681-6706
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CRE-LO 12g
Northern Everglades — Potential Management Measure

Project Feature/Activity: Alternative Water Storage (LOER) — Barron Water Control District
(BWCD)

Level: 1

General Description/Background: The 2005 Lake Okeechobee Estuary and Recovery (LOER)
action plan was developed to help restore the ecological health of Lake Okeechobee and
adjoining estuaries, through a series of fast-track water quality improvement projects and several
other far-reaching and innovative components. Among these additional components is an
initiative to identify options for storage and/or disposal of excess surface water to aid in reducing
lake levels and high discharge volumes to the estuaries. Assessments of available public and
tribal lands for storage of excess surface water have been completed for the watershed, with
assessments continuously ongoing for private lands. Eight water storage/disposal projects have
been completed including Lykes Basinger Grove, Phase II Indiantown Citrus Growers
Association. Additional water storage projects are under way (i.e. Avon Park Air Force Range,
Kissimmee Prairie Preserve State Park, etc.), with investigations and designs continuing for
additional water storage projects with a goal of 450,000 ac-ft.

Purpose: To assess, plan, design, and construct water storage/disposal projects on public,
private, and tribal lands.

Location/Size/Capacity: BWCD is constructing a water storage project within its system which
includes the construction of two weirs in an existing canal to retain more water within the
BWCD canal system. Excess water in the Caloosahatchee River due to Lake Okeechobee
regulatory regional releases will be pumped into BWCD for disposal when conditions support
additional capacity. Retention within the existing ditch system and detention areas will result in
water quality improvements and enable reuse by individual growers, thereby promoting water
conservation and reducing the volume of discharge to the Caloosahatchee River.

Initiative Status: 5,000 ac-ft of water storage on 6,129 acres of project area
Cost: Total $400,000 (District contributed $200,000 and BWCD contributed $200,000).

Estimate of Water Quality Benefits
e Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown
Assumptions: Not determined

Estimate of Water Quantity Benefits
e Minimum: 5,000 ac-ft
e Maximum: 5,000 ac-ft
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e Most Likely: 5,000 ac-ft
e Level of Certainty: Final
e Assumptions: Not determined

Level of Certainty: 1

Screening Criteria:
e Proof of Concept: 1
e Other Impacts: 1

Contact: Benita Whalen; SFWMD; 863-462-5260

Source: Management Measure description.
Effective Storage Area: 5000 ac-ft of additional storage capacity.
WQ Benefits: None
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CRE-LO 15
Northern Everglades — Potential Management Measure

Project: Proposed Caloosahatchee River Watershed Regulatory Nutrient Source Control
Program

Level: 2

Description: To implement a regulatory nutrient source control program utilizing best
management practices for the Caloosahatchee River Watershed complementary to the
Coordinating Agencies collective efforts. Ongoing activities include revising Chapter40E-61 of
the Works of the District Rule to reflect the requirements of the Northern Everglades Protection
Act and to expand the rule boundary to include the Caloosahatchee River Watershed as defined
by the act.

Purpose: To implement a phosphorus source control program utilizing best management
practices for the Caloosahatchee River Watershed complementary to the Coordinating Agencies
collective efforts.

Location/Size/Capacity: The location is the Caloosahatchee River Watershed as defined by the
Northern Everglades Protection Act.

Initiative Status: The Governing Board has authorized staff to initiate rule amendments to
Chapter 40E-61 to reflect recent changes in the legislation. Staff will need to obtain authorization
to expand the program to the Caloosahatchee River Watershed. Rule amendments will
incorporate permitting, monitoring and BMP implementation verification program.

Cost: FY08 $891,986 (LOK program) Ad Valorem

Estimate of Water Quality Benefits:

e Minimum - TBD
Maximum- TBD
Most Likely- TBD
Level of Certainty- conceptual/final/unknown - unknown
Assumptions leading to benefit estimate- n/a (Based on experience in other predominately
agricultural areas with phosphorus limited BMP programs, we might expect to accomplish
a 25% load reduction when comparing pre and post BMP periods. Less reduction would be
anticipated for urban areas.)

Estimate of Water Quantity Benefits:
e Minimum — Unknown
e Maximum- Unknown
e Most Likely- Some changes may result from implementation of water management BMPs,
but not quantifiable at this time.
e Level of Certainty- conceptual/final/unknown - unknown
e Assumptions leading to benefit estimate- n/a
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Contact: Steffany Gornak; SFWMD; 561-682-6600

Caloosahatchee River Watershed Protection Plan January 2009
B-17



Appendix B

CRE-LO 21

Northern Everglades — Potential Management Measure

Project Feature/Activity: Lake Okeechobee and Estuary Watershed Basin Rule (LOER)
Level: 3

General Description/Background: This management measure originated as a component of
the Lake Okeechobee and Estuary Recovery (LOER) plan. The component was titled
Environmental Resource Permit (ERP) Revisions. The intent is to develop specific supplemental
permit criteria for new permitted projects to demonstrate that no increase in total runoff volume
will occur from new development that ultimately discharges to Lake Okeechobee or the
Caloosahatchee or St. Lucie estuaries.

Purpose: The purpose of this measure is to not increase total runoff volume from new
development that discharge ultimately to Lake Okeechobee or the Caloosahatchee or St. Lucie
estuaries.

Location/size/capacity: The basin rule would cover the Lake Okeechobee Watershed and the
Caloosahatchee and St. Lucie Estuary Watersheds

Initiative Status: In March 2008, the South Florida Water Management District (SFWMD)
initiated rule development for an ERP Basin Rule with supplemental criteria designed to result in
no increase in total runoff volume from new development that ultimately discharges to Lake
Okeechobee or the Caloosahatchee or St. Lucie Estuaries.

Cost: TBD

Documentation: For more information, follow: https://my.sfwmd.gov/portal/page and choose
the Lake Okeechobee and Estuary Watersheds Basin Rule.

Estimate of Water Quality Benefits

¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown

Assumptions: Projected benefits will roll up under urban category

Estimate of Water Quantity Benefits
e Minimum: Unknown

e Maximum: Unknown

e Most Likely: Unknown

e Level of Certainty: Unknown

e Assumptions: NA
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Level of Certainty: Level 3- Implementation Certainty unknown; Conceptual level of
design/activity development complete; Location defined.

Screening Criteria
e Proof of Concept: 0
e Other Impacts: 0

Contact: Damon Meiers; SFWMD; 561-682-6876
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CRE-LO 40
Northern Everglades — Potential Management Measure

Project: West Lake Hicpochee Project
Level: 3

General Description/Background: The Lake Hicpochee project is located on approximately
7,500 acres, which is currently in private ownership. This project comprises a reservoir and
stormwater treatment area along the C-19 and C-43 canals, degradation of berms, exotic plant
removal and control. The treatment area will be designed for the optimal removal of nitrogen
from water diverted to the facility from the C-19 Canal. The treated water will then flow to the
Caloosahatchee River bypassing Lake Hicpochee. The project could potentially create 55,090
ac-ft of above ground storage. The assumption has been made that a feature targeting nitrogen
removal will also successfully reduce concentrations of both phosphorus and suspended solids.

Purpose: The primary objectives are to restore the ecological functioning of Lake Hicpochee,
provide more water to the Caloosahatchee Estuary during the dry season and reduce nutrient
concentrations within Lake Hicpochee and the Caloosahatchee River. Additional benefits
include improved areas for potential recreation and public use, improvement of an already
diverse wildlife area and lake fisheries. This feature, in conjunction with others within the basin,
are designed to have the cumulative effect of reducing nutrient concentrations and loads
significant enough to meet water quality targets within the Caloosahatchee Estuary.

The Water Quality component of this project is captured under CRE 05 in Alternative 4.

Location/Size/Capacity:

e Location: Glades County on the west side of C-19, north of the Lake and along the north side
of the Caloosahatchee River, west of the Lake.

e Size and Capacity: The facility will be sized in order to achieve maximum concentration and
load reductions of nitrogen, under the constraints of property size, and other applicable
constraints.

Initiative Status:

e Advance planning phase and associated field work TBD
e PIR/BODR TBD
e Preliminary Plans and specifications TBD
e Intermediate Design for the PS and Reservoir TBD
¢ Intermediate Design for the STA TBD
e Pre-final Design TBD

Cost: Costs of storage capacity are based on the costs established in the C-43 West Basin
Storage Reservoir project of $2,982 per acre foot of storage. The cost of the stormwater
treatment area is to be determined when appropriately sized.
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Documentation: Evergladesplan.org: C-43 West Basin Storage Reservoir Project and Southwest
Florida Feasibility Study (SWFFS) Water Quality Sub-team: Water Quality Plan Formulation
Document (work in progress)

Estimate of Water Quality Benefits

e Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Conceptual

Assumptions leading to benefit estimate: STA’s have been shown to effectively remove
phosphorus concentrations. Applying methods to target nitrogen is assumed to increase
nitrogen removal efficiencies.

Estimate of Water Quantity Benefits

e Minimum: 21,490 ac-ft of above ground storage (2,880 acres)

Maximum: 55,090 ac-ft of above ground storage (7,500 acres)

Most Likely: 21,490 ac-ft

Level of Certainty: Conceptual

Assumptions leading to benefit estimate: Acquisition of approximately 7500 acres
immediately adjacent to Lake Hicpochee.

Level of Certainty: Level 3- implementation certainty unknown; conceptual level of
design/activity development complete; location defined

Contact: Janet Starnes; SFWMD; 239-338-2929 *7735

Date: 6-11-08 Source: Management Measure description.

Effective Storage Area: Current configuration is two reservoirs to the northwest of Lake
Hicpochee, with a total area of 5700 ac. As an example, the two potential areas could be: I —
about 2500 ac, and II — about 3200 ac.

WQ Benefits: Calculated using SWFFS reductions for “deep reservoir” (currently 4 1b/ac/yr for
TN and 1 Ib/ac/yr for TP). In the water-quality spreadsheet, each reservoir has one line.

Further benefit for removal of land from existing agricultural use, including approximately 1200
ac of sugar cane and 1100 ac of improved in area I, and approximately 3000 ac of sugar cane in
area II. Removal is calculated using an estimated net source-load reduction of 6.13 Ib/ac/yr for
TN and 0.31 Ib/ac/yr for TP in converting sugar cane to open water, and reduction of 9.75
Ib/ac/yr for TN and 1.32 Ib/ac/yr for TP in converting improved pasture to open water, as
supplied by Del Bottcher (SWET, draft report, 5/8/08).

Total load reduction is estimated as 59300 Ilb/yr for TN and 8450 Ib/yr for TP.
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Date: 8-8-08

Effective Storage Area: Current configuration is two reservoirs to the northwest of Lake
Hicpochee, with a total area of 5700 ac. As an example, the two potential areas could be: 1 —
about 2500 ac, and II — about 3200 ac.

Source: Management Measure description.

WQ Benefits: Estimated as 11 Mton/yr for TN and 0.7 Mton/yr for TP for reservoir, as modeled
by WSI (written commun., 8/6/08). In the water-quality spreadsheet, each reservoir has one line.

Further benefit for removal of land from existing agricultural use, including approximately 1200
ac of sugar cane and 1100 ac of improved in area I, and approximately 3000 ac of sugar cane in
area II. Removal is calculated using an estimated net source-load reduction of 6.13 Ib/ac/yr for
TN and 0.31 Ib/ac/yr for TP in converting sugar cane to open water, and reduction of 9.75
Ib/ac/yr for TN and 1.32 Ib/ac/yr for TP in converting improved pasture to open water, as
supplied by Del Bottcher (SWET, draft report, 5/8/08).

Total load reduction is estimated as 60800 1b/yr for TN and 4300 1b/yr for TP.

This management measure includes information provided in CRE 03.
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CRE-LO 41
Northern Everglades — Potential Management Measure

Project Feature/Activity: C-43 Distributed Reservoirs
Level: 4

General Description/Background: The Caloosahatchce Water Management Plan and
preliminary work on the Caloosahatchee.

Purpose: The project objectives are to capture excess run-off within the Caloosahatchee River
Watershed Protection Plan’s Freshwater Southeast sub-basin which will then be operated to
achieve both environmental flows to the Caloosahatchee Estuary and agricultural demands.

Location/Size/Capacity: The reservoirs are located south of the Caloosahatchee River in
Hendry and Glades counties, between S-77 (Lake Okeechobee) and S-78 (Ortona Lock and
Dam). The project components include up to 4 reservoirs with a total storage capacity of 85,410
ac-ft.
e Reservoir (up to)

- Acreage

- Water Depth

- Storage volume 85,410 ac-ft (total all reservoirs)

- Embankment length

- Pump Station

Initiative Status:

e Advance planning phase and associated field work TBD
e BODR TBD
e Preliminary Plans and specifications TBD
e Intermediate Design for the PS and Reservoir TBD
e Intermediate Design for the STA TBD
e Pre-final Design TBD
Cost: TBD

Estimate of Water Quality Benefits
e Minimum: TBD

Maximum: TBD

Most Likely: TBD

Level of Certainty: Unknown
Assumptions: TBD

Estimate of Water Quantity Benefits
e Minimum: TBD

e Maximum: TBD

e Most Likely: TBD
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e Level of Certainty: Conceptual
e Assumptions: TBD

Level of Certainty: Level 4- Implementation certainty unknown-Conceptual idea; May have
rough order of magnitude cost and/or general basin location.

Screening Criteria
e Proof of Concept: NA
e Other Impacts: NA

Contact: Janet Starnes; SFWMD; 239-338-2929 *7735

Source: Management Measure description.

Effective Storage Area: Current configuration is two reservoirs with a total area of 6600 ac.
As an example, the two potential areas could be: I — about 5000 ac located well south of Lake
Hicpochee; and II — about 1600 ac located slightly west of Lake Hicpochee.

WQ Benefits: Calculated using SWFFS reductions for “deep reservoir” (currently 4 1b/ac/yr for
TN and 1 Ib/ac/yr for TP). In the water-quality spreadsheet, each reservoir has one line.

Further benefit for removal of land from existing agricultural use, including approximately 3100
ac of citrus and 1000 ac of sugar cane in area I, and approximately 1200 ac of citrus in area II.
Removal is calculated using an estimated net source-load reduction of 6.89 1b/ac/yr for TN and
0.56 Ib/ac/yr for TP in converting citrus to open water, and reduction of 6.13 Ib/ac/yr for TN and
0.31 Ib/ac/yr for TP in converting sugar cane to open water, as supplied by Del Bottcher (SWET,
draft report, 5/8/08).

Total load reduction is estimated as 62500 1b/yr for TN and 9400 1b/yr for TP.

August 8, 2008

Effective Storage Area: Current configuration is two reservoirs with a total area of 6600 ac.
As an example, the two potential areas could be: I — about 5000 ac located well south of Lake
Hicpochee; and I1 — about 1600 ac located slightly west of Lake Hicpochee.

WQ Benefits: Estimated as 23 Mton/yr for TN and 1.4 Mton/yr for TP for reservoir, as modeled
by WSI (written commun., 8/6/08). In the water-quality spreadsheet, each reservoir has one line.

Further benefit for removal of land from existing agricultural use, including approximately 3100
ac of citrus and 1000 ac of sugar cane in area I, and approximately 1200 ac of citrus in area II.
Removal is calculated using an estimated net source-load reduction of 6.89 1b/ac/yr for TN and
0.56 Ib/ac/yr for TP in converting citrus to open water, and reduction of 6.13 Ib/ac/yr for TN and
0.31 Ib/ac/yr for TP in converting sugar cane to open water, as supplied by Del Bottcher (SWET,
draft report, 5/8/08).

Total load reduction is estimated as 87000 1b/yr for TN and 5800 1b/yr for TP.

Caloosahatchee River Watershed Protection Plan January 2009
B-24



Appendix B

CRE-LO 63
Northern Everglades — Potential Management Measure

Project Feature/Activity: Wastewater & Stormwater Master Plans
Level: 4

General Description/Background: Initiative to work with entities (e.g. Cities and Counties) in
the Caloosahatchee River Watershed responsible for wastewater & stormwater programs. Work
with those entities to review existing wastewater & stormwater Master Plans to identify planned
or possible projects that will provide additional phosphorus reductions that could be
implemented in the service area.

Purpose: Implement urban stormwater retrofitting projects or wastewater projects to achieve
addition phosphorus and nitrogen reductions and water storage.

Location: Basinwide
Initiative Status: Not initiated
Cost: TBD

Estimate of Water Quality Benefits

e Minimum: Urban Rollup

Maximum: Urban Rollup

Most Likely: Urban Rollup

Level of Certainty: Unknown

Assumptions: Projected benefits will roll up under urban category

Estimate of Water Quantity Benefits

e Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown

Assumptions: Projected benefits will roll up under urban category

Level of Certainty: Level 4- Implementation certainty unknown-Conceptual idea; May have
rough order of magnitude cost and/or general basin location.

Screening Criteria
e Proof of Concept:
e Other Impacts:

Contact: Frank Nearhoof; FDEP
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CRE-LO 64
Northern Everglades — Potential Management Measure

Project Feature/Activity: Unified Statewide Stormwater Rule

General Description/Background: Florida’s stormwater treatment rules are technology-based
and rely upon BMP design criteria that are presumed to achieve a specified level of stormwater
treatment. The rule’s original performance standard was “secondary treatment”, or 80 percent
average annual load reduction of Total Suspended Solids (TSS). However, the minimum level
of treatment in Chapter 62-40, F.A.C., is “80 percent average annual load reduction of pollutants
that cause or contribute to violations of water quality standards”. Nutrients are the biggest
source of water body impairment throughout the state and the Governor has directed FDEP to
increase the level of stormwater nutrient treatment. Accordingly, FDEP and SFWMD staff are
working on a statewide stormwater treatment rule that will be based on a performance standard
of post-development nutrient loading does not exceed pre-development nutrient loading.

Purpose: To increase the level of nutrient treatment of stormwater from new development and
thereby reduce the discharge of nutrients and excess stormwater volume.

Location: Basinwide
Initiative Status: Beginning July 07, Rule in effect mid to late 2010
Cost: TBD

Estimate of Water Quality Benefits

e Minimum: Unknown

e Maximum: Unknown

e Most Likely: Unknown

e Level of Certainty: Conceptual

e Assumptions: Rule will be adopted

Estimate of Water Quantity Benefits

e Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Conceptual

Assumptions: Depends on how much infiltration and reuse is done

Level of Certainty: Level 4- Implementation certainty unknown-Conceptual idea; May have
rough order of magnitude cost and/or general basin location.

Screening Criteria
e Proof of Concept:
e Other Impacts:
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Contact: Eric Livingston, FDEP, Tallahassee, 850/245-8430
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CRE-LO 68
Northern Everglades — Potential Management Measure

Project Feature/Activity: Comprehensive Planning — Land Development Regulations (LDR)
Level: 3

Description: Initiative to work with entities (e.g. Cities and Counties) in the Caloosahatchee
River Watershed responsible for comprehensive planning and land development approvals.
Work with those entities to review current comprehensive plans and associated land development
regulations to assure that they promote low impact design and proper stormwater treatment.

Purpose: Implement low impact design measures in Caloosahatchee River Watershed to
achieve addition phosphorus reductions and water storage.

Location: Basin wide
Initiative Status: Not initiated
Cost: TBD

Estimate of Water Quality Benefits

¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown

Assumptions: Assume LDRs are changed to promote LID

Estimate of Water Quantity Benefits

¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown

Assumptions: Assume LDRs are changed to promote LID

Level of Certainty: Level 3- Implementation Certainly unknown; Conceptual level of
design/activity development complete; Location defined.

Screening Criteria
e Proof of Concept:
e Other Impacts:

Contact: Eric Livingston; FDEP; 850/245-8430
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CRE-LO 87c
Northern Everglades — Potential Management Measure

Project Feature/Activity: Florida Ranchlands Environmental Services Project (FRESP)
Level: 1

General Description/Background: Launched in October 2005, the Florida Ranchlands
Environmental Services Project (FRESP) will design a program in which ranchers in the
Northern Everglades’ sell environmental services of water retention, phosphorus load reduction
and wetland habitat expansion to agencies of the state and other willing buyers.

These ranches can bring services on line quickly as compared to other options and will
complement public investment in regional water storage and water treatment facilities. The sale
of the services will be additional income for ranchers who face low profit margins and will
provide an incentive against selling land for more intensive agriculture and urban development—
land uses that will further aggravate water flow, pollution, and habitat problems.

FRESP is being implemented through collaboration between World Wildlife Fund (WWF), 8
participating ranchers, USDA’s Natural Resources Conservation Service and state agencies — the
Florida Department of Agriculture and Consumer Services, the South Florida Water
Management District, and the Florida Department of Environmental Protection. Technical
support is being provided by scientists from the MacArthur Agro-Ecology Research Center and
the University of Florida. Funding from Federal, state and private sources exceeds $5 mil for
Phase One — pilot project implementation and program design.

Key Accomplishments

Developed procedures to compare different protocols for documenting environmental services
from ranchlands. FRESP will field test different methods of using monitoring and modeling of
hydrology, water and soil chemistry, and vegetation change to document the level of
environmental services provided by ranch water management projects.

Completed the design, permitting and construction of water management projects on 4 ranches;
additional water management projects will be implemented by four additional ranchers. Projects
include rehydrating drained wetlands, water table management, and pumping water from a
nearby canal through existing ranch wetlands and flowing back into the canal. Based on
available information the 8 water management projects occupy some 8,500 acres not including
drainage acres. A planning level estimate of the static water retention capacity of the eight
projects is 8,260 ac-ft of water for a single storm event with the average ac-ft of storage per acre
being 0.98 ft.

Watershed Static Water Retention Potential

Planning level estimates generated by the existing pilot projects were used to derive conservative
estimates of potential static storage — maximum capacity to hold water from a single storm event.
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If FRESP contracts covered only 15 percent of improved pasture acreage in the Northern
Everglades, using the average ac-ft/acre estimate of the 8 existing FRESP sites of 0.98, the
potential storage estimate is 118,000 ac-ft of water (800,500 X 15 percent = 120,000 acres X
0.98 ac-ft / ac). If 15 percent of the unimproved pasture acreage is included the potential storage
is 151,800 ac-ft (1,029,500 X 15 percent = 154,400 acres X 0.98 ac-ft /ac). Because these
estimates are for a single storm event, they are conservative estimates of annual on-ranch water
retention.

Location/Size/Capacity:

Acre-Ft Static Acre Ft Static

Improved Storage on
. Storage on Improved and
Pasture in . Improved &
Improved Unimproved .
LOPP Unimproved
Pasture Pasture
Watershed (0.98 ac-ft/ac) Pasture
' (0.98 ac-ft/ac)
Total Acres 800,464 1,029,509

Assumptions re percent Acres in FRESP for Different Land Use Combinations

10% 80,046 78,706 102,951 101,226
15% 120,070 118,058 154,426 151,840
20% 160,093 157,411 205,902 202,453

Initiative Status: Developed procedures to compare different protocols for documenting
environmental services from ranchlands. FRESP will field test different methods of using
monitoring and modeling of hydrology, water and soil chemistry, and vegetation change to
document the level of environmental services provided by ranch water management projects.

Completed the design, permitting and construction of water management projects on 4 ranches;
additional water management projects will be implemented by four additional ranchers. Projects
include rehydrating drained wetlands, water table management, and pumping water from a
nearby canal through existing ranch wetlands and flowing back into the canal. Based on
available information the 8 water management projects occupy some 8,500 acres not including
drainage acres. A planning level estimate of the static water retention capacity of the eight
projects is 8,260 ac-ft of water for a single storm event with the average ac-ft of storage per acre
being 0.98 ft.

Developing the design of a pay for services program. Essential program design questions—such
as how to assure a dedicated, multiyear funding source to meet contract payment obligations;
how to establish what prices that will be paid for services and how to integrate a new pay-for-
services program with other state and federal programs will be addressed and answered though
the deliberations of the collaboration team, in cooperation with multiple stakeholders and with
state agency officials.

Estimate of Water Quantity Benefits
e Minimum: TBD
e Maximum: TBD
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e Most Likely: TBD

e Level of Certainty: conceptual/final/unknown

e Assumptions: Planning level estimates generated by the existing pilot projects were used to
derive conservative estimates of potential static storage — maximum capacity to hold water
from a single storm event. If FRESP contracts covered only 15 percent of improved pasture
acreage in the Northern Everglades, using the average ac-ft/acre estimate of the 8 existing
FRESP sites of 0.98, the potential storage estimate is 118,000 ac-ft of water (800,500 X 15
percent = 120,000 acres X 0.98 ac-ft / ac). If 15 percent of the unimproved pasture acreage is
included the potential storage is 151,800 ac-ft (1,029,500 X 15 percent = 154,400 acres X
0.98 ac-ft / ac). Because these estimates are for a single storm event, they are conservative
estimates of annual on-ranch water retention.

Level of Certainty: Level 1- Already constructed/implemented or construction/implementation
imminent.

Contact: Benita Whalen; SFWMD; 863-462-5260
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CRE-LO 91
Northern Everglades — Potential Management Measure

Project Feature/Activity: Farm and Ranchland Partnerships
Level: 4

General Description/Background: There are two USDA Natural Resources Conservation
Service (NRCS) programs that help farmers and ranchers keep their land in agriculture: the Farm
and Ranchlands Protection Program (FRPP) and the Wetlands Reserve Program (WRP). Both
programs provide funds to purchase conservation easements. The proposal is that the NRCS, the
District, local agricultural landowners, and other partners enter into agreements to contribute
funding and resources toward a long-term partnership.

Purpose: The partnership would acquire easements on private lands to remain in agriculture and
provide water quality and storage benefits in support of the Northern Everglades initiative.

Location/Size/Capacity: The Caloosahatchee River Watershed

Initiative Status: FRPP and WRP are established programs and landowners are waiting to
participate pending federal appropriations.

Cost: The proposal is that the NRCS, the District, and local agricultural landowners, enter into
agreements to contribute resources toward a long-term partnership. The partnership would
leverage existing federal and state funding.

Estimate of Water Quality Benefits
¢ Minimum: Unknown

Maximum: Unknown

Most Likely: Unknown

Level of Certainty: Unknown
Assumptions: NA

Estimate of Water Quantity Benefits
e Minimum: Unknown

e Maximum: Unknown

e Most Likely: Unknown

e Level of Certainty: Unknown

e Assumptions:

Level of Certainty: Level 4- Implementation certainty unknown-Conceptual idea; May have
rough order of magnitude cost and/or general basin location.

Screening Criteria
e Proof of Concept: NA
e Other Impacts: NA
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Contact: Benita Whalen; SFWMD; 863-462-5260
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CRE-LO 92
Northern Everglades — Potential Management Measure

Project Feature/Activity: Clewiston STA
Level: 4

General Description/Background: The State of Florida (TIITF) currently owns a parcel of land
along the southwestern boundary of Lake Okeechobee in Clewiston (see attached site map Parcel
HH200-004). This land in both Hendry and Glades Counties is approximately 766 acres in size
and is bordered by Lake Okeechobee on the north side and Canals C-21 and C-20 on the south
side. The land is currently in a natural state although it is reportedly impacted by invasive plant
species. The potential exists for this land to be used as a natural treatment area for water that is
currently discharged to Lake Okeechobee.

Purpose: The purpose of this potential Management Measure is to convert existing State owned
land into a Stormwater Treatment Area to treat storm water from the S4 Basin and surrounding
area that is currently sent to either Lake Okeechobee (via Culvert 2, S-310 lock Structure and/or
S4 Pump Station) or the Caloosahatchee River (via S-235).

Location/Size/Capacity: The land area is approximately 766 acres of which approximately 700
— 750 acres could be used as “treatment area” with the remaining area used for levees and other
infrastructure. The current estimated average load is 6.87 mt/yr from the S-4 Basin. It is
assumed that a percentage of this water could be routed through the proposed STA.

Initiative Status: Conceptual

Cost: To Be Determined — Note: Other efforts (public and private) in the immediate area could
potentially provide funding for all or portions of this proposal. The two main efforts include the
S-169 Relocation Study — General Reevaluation Report by the U.S. Army Corps of Engineers
and a development proposal by a private developer in Clewiston.

Documentation: Lake Okeechobee Protection Plan Evaluation Report — February 23, 2007

Estimate of Water Quality Benefits

¢ Minimum: 0 mt/yr

Maximum: 6.87 mt/yr

Most Likely: 2.5 mt/yr

Level of Certainty: Conceptual

Assumptions: Flow rate = 40 cfs; Inflow P Concentration = 200 ppb; STA size = 750 acres;
Outflow P Concentration = 130 ppb

Estimate of Water Quantity Benefits
e Minimum: 1,013 ac-ft

e Maximum: 1,013 ac-ft

e Most Likely: 1,013 ac-ft
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e Level of Certainty: Conceptual
e Assumptions: STA storage volume based on 90 percent of footprint acreage X 1.5 ft standard
operating depth

Level of Certainty: Level 4- Implementation certainty unknown-Conceptual idea; May have
rough order of magnitude cost and/or general basin location.

Screening Criteria
e Proof of Concept: 1
e Other Impacts: 1

Contact: Mike Voich, SFWMD, 681-2563 *3720

Source: Management Measure description.
Effective Storage Area: STA of 750 ac on site of 766 ac.

WQ Benefits: The management-measure description estimates a load reduction of 2.5 metric
tons per year for TP, with a flow through rate of 40 cfs and TP concentrations of 0.20 mg/L input
and 0.13 mg/L output. Those numbers are internally consistent. For TN, a load reduction of 0.5
mg/L is estimated, which is generally considered reasonable, and calculated for a flow through
rate of 40 cfs. This works out to 52 Ib/ac/yr for a 750-ac reservoir, which is less than the SWFFS
typical values of 100 Ib/ac/yr for an STA, but it would be overly optimistic to expect a reduction
of more than 0.50 mg/L.

Total load reduction for the STA project is estimated as 39400 Ib/yr for TN and 5500 Ib/yr for
TP. However, little if any of this reduction could be applied to the Caloosahatchee watershed.
All of the outflow from this project is currently modeled as being pumped into Lake Okeechobee
at S-4, with none into the C-43 via S-235. Therefore, for purposes of the CRWPP and for
consistency with other plans, the net load reductions for this project to the Caloosahatchee are
presumed nil.
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CRE 01
Northern Everglades — Potential Management Measure

Project: Recyclable Water Containment Arecas (RCWA) in the Freshwater Caloosahatchee
Level: 4

Description: This project consists of management measures that can be applied to agricultural
areas for reduction of nutrients to receiving waters. This concept utilizes the agricultural lands
for temporary water storage and for water quality benefits. The project consists of Recyclable
Water Containment Areas which acts as a reservoir within the agricultural lands. These areas are
constructed with temporary earthen berms on the agricultural fields using on-site material with
~2’ water depth. RWCAs will remain in operation for approximately 5 years, at which time the
area will come back into production of traditional ag products utilizing the nutrients that have
built up in the soil through settling when water was present in the RWCA.

Purpose: The purpose of this feature is reduction of nutrient loads into the Caloosahatchee
River.

Location/Size/Capacity:
e Sub-basin:
0 Freshwater Caloosahatchee Southeast
Okaloacoochee Slough North
Gum Slough
Freshwater Caloosahatchee Southwest
Hickey Creek
Freshwater Caloosahatchee Northeast
Freshwater Caloosahatchee Tributaries
Bee Branch
Jacks Branch
Otter Creek
Freshwater Caloosahatchee Okeechobee
Telegraph Swamp
0 Tidal Caloosahatchee Tributaries
e Location: Agricultural properties within each of these sub-basins
e Size and Capacity: Specific management measures from the ag suite will be implemented on
a percentage of ag properties an any given time, and the capacity will be dependent upon that
percentage, the measure implemented, and the acreage of ag land in the sub-basin.

OO0OO0O0O0O0O0OO0OO0O0O0

Initiative Status: Conceptual
Cost: TBD
Documentation: Southwest Florida Feasibility Study (SWFFS) Water Quality Sub-team: Water

Quality Plan Formulation Document (work in progress).
Also see documents produced by IFAS (Sanjay Shukla and Ed Hanlon)
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Estimate of Water Quality Benefits:

e Nutrient load reduction to Caloosahatchee River and Estuary. The specific water quality
benefits will be dependent upon the total area of ag lands operating RWCAs

e Level of Certainty- Conceptual

e Assumptions leading to benefit estimate- Work by UF and IFAS has shown this system to have
potential water quality benefits as well as benefits to agricultural operations.

Estimate of Water Quantity Benefits:

e Water quantity benefits include the storage of water during peak flows on land that would
otherwise continue down the River to the Estuary. This system has the potential for very large
quantities of water to be stored.

e Level of Certainty- Conceptual

e Assumptions leading to benefit estimate- Work by UF and IFAS has shown this system to have
potential water quantity benefits as well as benefits to agricultural operations.

Level of Certainty: Level 4- implementation certainty unknown; conceptual idea; may have
rough order of magnitude cost and/or general basin location

Contact Person — Jennifer Nelson

Source: Management Measure description and further discussions with Ed Hanlon (IFAS).

Effective Storage Area: Estimate 5000 ac, distributed equally among 5 subregions, with 4-ft
berms able to hold water up to 2-ft depth.

WQ Benefits: Calculated using estimated reductions for “RWCA” (currently 20 Ib/ac/yr for TN
and 5 Ib/ac/yr for TP). (Note: These numbers are simply guesses.)

Further benefit for removal of land from existing improved pasture, calculated as 5000 ac of
improved pasture times an estimated net source-load reduction of 9.75 Ib/ac/yr for TN and 1.32
Ib/ac/yr for TP in converting pasture to water, as supplied by Del Bottcher (SWET, draft report,
5/8/08).

Total load reduction is estimated as 149000 Ib/yr for TN and 31600 Ib/yr for TP. These
reductions are split evenly between FW NE, FW SE, FW NW, FW SW, and Telegraph Swamp.

This management measure considered information included in CRE 93.
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CRE 02
Northern Everglades — Potential Management Measure

Project: Recycled Water Containment Area in the S-4 Basin
Level: 5

Description: The Recycled Water Containment Area (RWCA) concept utilizes agricultural or
other lands for temporary water storage for water quality and storage benefits. The land is later
returned to other uses after a period of time. This concept could be rotated through lands within
the S-4 basin so that one land is not taken out of production for an extended period of time.
RWCAs have numerous benefits including recycling nutrients, water storage, aquifer recharge,
and decreasing excessive flows to the estuaries. In addition, this concept could be used as backup
water supply for agriculture and eliminate the need for back pumping into Lake Okeechobee.
Currently the S-4 basin, depending on hydrologic conditions, drains into or uses irrigation water
from the Caloosahatchee River.

Purpose: Remove nutrients and treat agricultural stormwater runoff from the S-4 basin to
help reduce nutrient loading to the Caloosahatchee, aquifer recharge, and add a temporary back-
up water supply for irrigation.

Location/Size/Capacity: Located in S-4 Basin. Size and capacity to be determined by discharge
volume during peak rain events.

Initiative Status: Conceptual Phase
Cost: N/A
Documentation:

Estimate of Water Quality Benefits:

e Minimum — Remove agricultural runoff from the S-4 basin and reduce nutrient loading to
the eastern Caloosahatchee. Reduce high flows during rain events and when the S-4 basin is
pumping water off agricultural lands into adjacent canals that empty into the
Caloosahatchee.

Maximum- N/A

Most Likely- N/A

Level of Certainty-