





Appendix A: Governance and Jurisdictional Authority within in the Basin

The FDACS Division of Agricultural Environmental Services (AES) administers state
mosquito control program coordination; agricultural pesticide registration, testing and
regulation; pest control regulation; and feed, seed and fertilizer production registration,
inspection and testing.

The FDACS Office of Agricultural Water Policy (OAWP) facilitates communications
among federal, state and local agencies and the agricultural industry on water quantity
and water quality issues involving agriculture. The OAWP has developed Best
Management Practices (BMPs) addressing both water quality and water conservation on
a site-specific, regional and watershed basis for commercial agricultural operations. The
office is directly involved with statewide programs to implement the Federal Clean Water
Act's Total Maximum Daily Load (TMDL) requirements for agriculture. The office facilitates
the participation of Soil and Water Conservation Districts in water-related issues at the
County or watershed level.

FDACs Florida Forest Service protect and manage the forest resources of the state,
including controlled burns, fire suppression and exotic species control.

FDACs Division of Aquaculture coordinate and assist in the development of aquaculture
and regulate aquafarms to protect and conserve Florida’s natural resources.

Florida Department of Environmental Protection (FDEP) — The department is responsible for
state-owned and sovereign submerged lands, State Parks, mine permitting/operation, Water
Quality, Minimum Flows & Levels (MFLs), NPDES water quality certifications, dredge and fill
permitting, surface and groundwater quality management, point source discharge permitting,
stormwater discharge permitting, solid and hazardous waste.

Florida Department of Health (FDOH) - The Department of Health oversees the regulation and
permitting of onsite sewage disposal systems, disease prevention.

Florida Department of Transportation (FDOT) - The department is responsible for the
construction and maintenance of the State and Federal road network including drainage systems
in Florida.

Florida Fish and Wildlife Conservation Commission (FWC) - Game and wildlife management,
habitat protection, protected species regulation, enforcement activities, permit commenting
agency.

Florida Department of Corrections (FDOC) — The Florida State Prison and Work Camp is
located in Bradford County as well as facilities in counties throughout the basin. These facilities
have consumption and discharge permits within the basin.

University of Florida Institute of Food and Agricultural Services — federal-state-county
partnership to develop knowledge in agriculture, human and natural resources.
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Georgia Department of Transportation (GDOT) - The department is responsible for the
construction and maintenance of the State and Federal road network including drainage systems
in Georgia.

Georgia Department of Natural Resources (GDNR) Environmental Protection Division (EPD)
— Point source discharge permits

Regional Agencies

Suwannee River Water Management District (SRWMD) — surface water management
permitting, water quality, stormwater management permitting, water well construction,
consumptive use permitting, aquifer recharge, land acquisition and management.

North Central Florida Regional Planning Council (NCFRPC) — Developments of Regional
Impact, Federal A-95 review, Comprehensive Regional Policy Plans, growth management,
resource planning and protection.

Withlacoochee Regional Water Supply Authority - The Withlacoochee Regional Water Supply
Authority (WRWSA or "Authority") is a multi-county special district of the State of Florida charged
with planning for and developing cost-efficient, high-quality water supplies for its member
governments. The Authority promotes environmental stewardship through its water conservation
programs and will develop alternative water sources when necessary to augment traditional water
supplies to meet the region’s long-term needs.

Florida Farm Bureau — The Florida Farm Bureau Federation's mission is "to increase the net
income of farmers and ranchers, and to improve the quality of rural life."

Florida Rural Water Association — The primary purpose is to assist water and wastewater
systems with every phase of the water and wastewater operations.

Florida Farm Bureau - The Florida Farm Bureau Federation's mission is "to increase the net
income of farmers and ranchers, and to improve the quality of rural life.".

Audubon Florida - Audubon’s mission is to conserve and restore natural ecosystems, focusing
on birds, other wildlife, and their habitats for the benefit of humanity and the earth's biological
diversity.

The Howard T. Odum Florida Springs Institute, Inc. - The mission of the Florida Springs
Institute is to provide a focal point for improving the understanding of spring ecology and to foster
the development of science-based education and management actions needed to restore and
protect springs throughout Florida.

Local Governments

Management Responsibilities: The management responsibilities of county government relating to
or impacting on water quality are land use controls, public facilities construction and operation,
comprehensive plan development, and the issuance of development orders and construction
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permits. Specific direction in the management of land use activities and water resource issues is
provided for local governments in Florida through Chapter 163, Part I, F. S., and Rules 9J-5 and
9J-24, F.A.C.

Florida Counties:

Alachua County Baker County Bradford County Clay County
Columbia County Dixie County Gilchrist County Hamilton County
Lafayette County Levy County Madison County Suwannee County

Union County

Florida Cities:

City of Alachua, City of High Springs, City of Waldo, Town of Lacrosse — Alachua County
Town of Brooker, City of Hampton, City of Lawtey, City of Starke — Bradford County

City of Lake City, Town of Fort White — Columbia County

City of Jasper, Town of White Springs, Town of Jennings - Hamilton County

City of Trenton, Gilchrist County

City of Chiefland, Town of Bell - Levy County

City of Fanning Springs - Levy County

Town of Branford, City of Live Oak - Suwannee County

City of Lake Butler, Town of Worthington Springs, Town of Raiford — Union County

Soil and Water Conservation Districts

Alachua County Baker County Bradford County Clay County
Columbia County Dixie County Gilchrist County Hamilton County
Lafayette County Levy County Madison County Suwannee County

Union County

Georgia Counties:

Atkinson County Ben Hill County Berrien County Brooks County
Charlton County Clinch County Colquitt County Cook County
Crisp County Echols County Irwin County Lanier County
Lowndes County Tift County Turner County Ware County
Wilcox County Worth County

Georgia Cities (within one mile of principal tributaries)

Valdosta - Lowndes County
Quitman - Brooks County
Tifton - Tift County

Fargo - Clinch County
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Appendix F1: Water Quantity Background Information and Status and Trends

record of no more than 50 years of monthly data. As such, and for consistency, the Trend Test 1
analyses were reduced to a start data of January 1, 1970. Trend testing was performed for each
station/parameter provided at least 60 samples and 5 years of monthly data were available for
analysis.

The trend test analyses are composed of multiple steps for each station/parameter combination:

1.

2.

Time series plots of raw data prepared for analyzed period of record.

A complete set of univariate statistics is calculated from the monthly values to present the
seasonality of the data on a monthly intra-annual basis.

A correlation analysis is performed for each monthly value, the previous month’s value,
two months prior, etc. until the correlation statistics have been calculated for all previous
months up to 15 months prior.

A determination is made as to whether seasonality exists in the time series of the data.
An operationally defined and objective test to identify the presence of seasonality was
applied. A correlogram is provided as part of the automated output (example in Figure 28).
If a correlation value on this plot is statistically significant then it will lie beyond the
confidence limits shown. If the data presented by the plot have seasonality, then one
would expect the 6-month lag values to be negatively correlated and the 12-month lag
values to be positively correlated. The objective test measures the proportional distance
between the zero line and the lower 95% confidence limit for the 6-month lag correlation
(Distance A), and the proportional distance between the zero reference line and the upper
95% confidence limit for the 12-month lag correlation (Distance B). If the sum of distances
is greater than 1, or if Distance B is greater than 1 then seasonality is determined to exist.

If the data are determined to be seasonal, then the data are adjusted for season by
subtracting the median monthly value from each data point. The season-adjusted data
are then applied to a Kendall Tau test. The Kendall Tau test determines the slope of the
time series of data, and p-values for various data conditions.

The next step is to test the data for autocorrelation in a similar fashion to that completed
to identify seasonality. In the first phase of this analysis, the season-adjusted data are de-
trended by removing the effects of the slope identified.

The season-adjusted and de-trended data are prepared in the form of a correlogram to
test for the presence of autocorrelation in the time series. If both the 1-month lag and the
2-month lag are significantly correlated with the present values, then the data are identified
as auto-correlated and an adjustment is made to the p-value (Hirsch and Slack 1984 in
Reckhow et al. 1993).

In the final step of each trend analysis the appropriate p-value (corrected for auto-
correlation if necessary), significance assessment (based on alpha=0.05), slope,
autocorrelation  assessment  (present/absent), and seasonality assessment
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(present/absent) of the trend analysis are compiled from the pages of output and tabulated
in a summary table of trend test results.

The results of Trend Test 1 for flow and water level data (as applicable for each station) are
summarized in Table 5. Note that the p-value displayed is that appropriate for each
station*parameter combination dependent upon the tests of seasonality and auto-correlation as
described in the steps above. The magnitude of the trend was determined by dividing the rate of
change determined from the trend analysis (slope) by the median value for the analyzed period
of record. If the rate of increase or decrease was greater than 5%, the magnitude of the trend was
considered “Large”, while a rate less than 5% was considered “Small” magnitude trend. Note that
this designation of “Small” and “Large” trends wasn’t based on any evaluation the impacts of trend
magnitude on aquatic or riparian habitats, aesthetic, recreational, or economic values, or other
water-resource attributes.

Figures 29 to 55 present the seasonality of the analyzed data for each station and parameter by
summarizing the statistical characteristics of the data for each month in the period of record of
the dataset used in the analysis. The box plots illustrate several univariate statistics for each
month in the analyzed period of record (see Table 5) including:

1. The intra-quartile range (IQR) between the 25" and 75" percentiles is represented by the
distance from the bottom and top edges, respectively, of the box.

2. The dot inside the box indicates the mean value while the line inside the box indicates the
median value.

3. The whiskers extend to the range of values that are outside of the intra-quartile range but
are close enough not to be considered outliers (a distance less than or equal to 1.5*IQR).

4. Outliers (shown with open circles) are observations more extreme than 1.5*I1QR.

5. The notches depict the confidence limits around the medians; if the confidence limits
around the medians for any pair of months do not overlap, then the medians are
considered to be significantly different at an alpha level of 0.05.

Trend Test 2. R package “Kendall” and “RKT”

Because many of the stream stations examined had a relatively continuous period of record for
flow data that preceded 1970, an additional trend test was run on monthly median flow over the
period of record for each station. The period of record for analysis was set to no earlier than 1928
due to the paucity of data prior to this point. The R package “Kendall” documentation (McLeod
2011; R Core Team 2013) describes the R software implementation of the kendall tau test for
trend; however, the bootstrap functions used to assess effects of serial autocorrelation have been
reported to be unreliable. Therefore, functions associated with the derivative R package RKT
(Marchetto 2015, R Core Team 2013) were utilized to perform seasonal kendall tau trend tests
on monthly median streamflow data from 1928 to 2016 for a series of gages (Table 6) with tests
for inter-block correlation. An example of the specific R code for the kendall tau test is:
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rkt(year, flow, block, , correct = T, rep= “e”)

Missing data are allowed. Significance of the trend test was determined from comparing the
“Correction for inter-block covariance” p-value to an alpha value of 0.05. The slope indicates
whether a trend is increasing or decreasing (see Table 6). The magnitude of the trend was
determined by dividing the rate of change determined from the trend analysis (slope) by the
median value for the analyzed period of record. If the rate of increase or decrease was greater
than 5%, the magnitude of the trend was considered “Large”, while a rate less than 5% was
considered “Small” magnitude trend. As noted above, this designation of “Small” and “Large”
trends are arbitrary, and wasn’'t based on any evaluation the impacts of trend magnitude on
aquatic or riparian habitats, aesthetic, recreational, or economic values, or other water-resource
attributes.

Box plots displaying the seasonality of the monthly data as described in Trend Test 1 for the
period of record analyzed in Trend Test 2 (see Table 6) are presented in Figures 56-62.
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Table 1. Stations examined in trend analyses

Station Station Name WBID | Latitude Longitude | Station Type
02315500 Suwannee River at White Springs | 3341A | 30.32583 -82.7386 Stream
Withlacoochee River near
02319000 Pineta/CR145 3315 30.59528 -83.2597 Stream
02319302 Madison Blue Spring 3315Z7 | 30.48 -83.2447 Spring
02319500 Suwannee River at Ellaville 3422Q | 30.38444 -83.1719 Stream
02320500 Suwannee River near Branford 3422J) | 29.95556 -82.9278 Stream
02321500 | oo Fe River at Worthington 3605D | 20.92167 | -82.4264 | Stream
Springs
02322140 Poe Spring near High Springs 3605W | 29.82583 -82.6494 Spring
02322350 Gilchrist Blue Spring 3605X | 29.82861 -82.6828 Spring
02322500 Santa Fe River near Fort White 3605C | 29.84861 -82.7153 Stream
02322700 Ichetucknee River near Hildreth 3519 29.9525 -82.7861 Stream
02322997 Rock Bluff Spring near Bell 3673 29.79912 -82.9187 Spring
02323150 Hart Spring near Wilcox 3422N | 29.675 -82.9514 Spring
02323500 Suwannee River near Wilcox 3422A | 29.58944 -82.9367 Stream
02323502 Fanning Spring near Wilcox 3422S | 29.5875 -82.9356 Spring
02323566 Manatee Spring near Chiefland 3422R | 29.48968 -82.9768 Spring
N020822002 | Lovette Tower 3314 30.56672 -83.5146 Groundwater
NO030727001 | Blackwater Plantation 3311 30.63672 -83.6067 Groundwater
S021516001 | GE Poucher 3452 30.31947 -82.8194 Groundwater
S041705001 | FDOT Lake City 3516 30.17516 -82.6362 Groundwater
S072132001 | USGS Graham well 3605 29.84895 -82.2186 Groundwater

Table 2. Parameters analyzed for trends

Variable | Variable Description Units
111 Water Level GW NGVD | ft
232 Water Level SW NGVD | ft
262 Discharge cfs

Table 3. Quality Codes for which data were removed from the dataset prior to further
analysis

QC QC Description

129 Unverifiable

135 Poor quality data

143 Presumed bad (No Documentation)
167 Out of Fence Range uncoded WQ data
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Table 4. Data point considered suspicious outlier and removed from further analysis

DATE STATION VARIABLE | VALUE | VARNAME
9/13/1994 02322700 232 1.84 Water Level SW NGVD
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Table 5. Results of Trend Test 1 on flow and water level data at specified stations. Note WLSW indicated surface water
considered significant for the

level while WLGW indicated ground water level. When the p-value is <0.05, the slope is

parameter being tested.

Station Station Name Variable Z(relgloydzed Tau Statistic | p-value (SCI%F;;) -Igri(reg&ion -Il\;lraeggitude
02315500 Suwannee River at White Springs FLOW 1970-2016 -0.145032 0.0249379 -9.45032 Decreasing Small
02315500 Suwannee River at White Springs WLSW 1970-2016 -0.14154 0.033565 -0.04717 Decreasing Small
02319000 Withlacoochee River near Pinetta FLOW 1970-2016 -0.122194 0.0462023 -5.38622 Decreasing Small
02319000 Withlacoochee River near Pinetta WLSW 1970-2016 -0.183959 0.00374383 | -0.02216 Decreasing Small
02319302 Madison Blue Spring FLOW 2001-2016 0.097 0.087 1.785 No Trend

02319500 Suwannee River at Ellaville FLOW 1970-2016 -0.158609 0.0217233 -40.7242 Decreasing Small
02319500 Suwannee River at Ellaville WLSW 1970-2016 -0.148878 0.0303173 -0.03531 Decreasing Small
02320500 Suwannee River near Branford FLOW 1970-2016 -0.173364 0.017019 -49.2822 Decreasing Small
02320500 Suwannee River near Branford WLSW 1970-2016 -0.177209 0.0164746 -0.07243 Decreasing Small
02321500 Santa Fe River at Worthington Springs | FLOW 1970-2016 -0.176 0.006 -2.473 Decreasing Small
02321500 Santa Fe River at Worthington Springs | WLSW 1970-2016 -0.121567 0.0527578 -0.0275 No Trend

02322140 Poe Spring FLOW 1998-2016 -0.1417 0.335177 -0.64292 No Trend

02322350 Gilchrist Blue Spring FLOW 1995-2016 -0.0236842 0.879936 -0.19448 No Trend

02322500 Santa Fe River near Fort White FLOW 1970-2016 -0.259221 0.00136174 | -12.8254 Decreasing Small
02322500 Santa Fe River near Fort White WLSW 1979-2016 -0.303055 0.00150419 | -0.02429 Decreasing Small
02322700 Ichetucknee River near Hildreth FLOW 1970-2016 -0.218496 0.0460981 -1.8675 Decreasing Small
02322700 Ichetucknee River near Hildreth WLSW 1971-2016 -0.27943 0.005515 -0.04065 Decreasing Small
02322997 Rock Bluff Spring FLOW 1990-2015 -0.0572289 0.72631 -0.20328 No Trend

02323500 Suwannee River near Wilcox FLOW 1970-2016 -0.243286 0.00144473 | -96.1933 Decreasing Small
02323500 Suwannee River near Wilcox WLSW 1970-2016 -0.129889 0.081399 -0.02108 No Trend

02323502 Fanning Spring FLOW 1995-2016 -0.0178359 0.7373 -0.14438 No Trend

02323502 Fanning Spring WLSW 1997-2016 0.143 0.282 0.046 No Trend

02323566 Manatee Spring FLOW 1995-2016 0.035119 0.777045 0.48707 No Trend

02323566 Manatee Spring WLSW 1997-2016 0.211318 0.148194 0.0446 No Trend
S021516001 | GE Poucher WLGW 1970-2016 -0.222974 0.0134592 -0.1275 Decreasing Small
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. . . Period o Slope Trend Trend
Station Station Name Variable Analyzed Tau Statistic | p-value (ctshyr) Direction Magnitude
S041705001 | Lake City WLGW 1970-2016 -0.37383 5.3973E-05 | -0.12709 Decreasing Small
S072132001 | USGS Graham well WLGW 1976-2016 -0.209139 0.0437096 -0.0861 Decreasing Small
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Appendix F2: Water Quality Background Information and Status and Trends

being tested. A positive slope indicates an increasing trend, while a negative slope indicates a
decreasing trend (assuming the p-value indicates significance).

Month-year means were calculated from grab sample values for each station for available
parameters. Trend testing was performed for each station/parameter provided at least 60
samples and 5 years of monthly data were available for analysis. Missing values are allowed by
the test (Reckhow et al. 1993).

The trend test analyses are composed of multiple steps for each station/parameter combination:

1.

2.

Time series plots of raw data prepared for analyzed period of record.

A complete set of univariate statistics is calculated from the monthly values to present the
seasonality of the data on a monthly intra-annual basis.

A correlation analysis is performed for each monthly value, the previous month’s value,
two months prior, etc. until the correlation statistics have been calculated for all previous
months up to 15 months prior.

A determination is made as to whether seasonality exists in the time series of the data.
An operationally defined and objective test to identify the presence of seasonality was
applied. A correlogram is provided as part of the automated output. If a correlation value
on this plot is statistically significant then it will lie beyond the confidence limits. If the data
presented by the plot have seasonality, then one would expect the 6-month lag values to
be negatively correlated and the 12-month lag values to be positively correlated. The
objective test measures the proportional distance between the zero line and the lower
95% confidence limit for the 6-month lag correlation (Distance A), and the proportional
distance between the zero reference line and the upper 95% confidence limit for the 12-
month lag correlation (Distance B). If the sum of distances is greater than 1, or if Distance
B is greater than 1 then seasonality is determined to exist.

If the data are determined to be seasonal, then the data are adjusted for season by
subtracting the median monthly value from each data point. The season-adjusted data
are then applied to a Kendall Tau test. The Kendall Tau test determines the slope of the
time series of data, and p-values for various data conditions.

The next step is to test the data for autocorrelation in a similar fashion to that completed
to identify seasonality. In the first phase of this analysis, the season-adjusted data are de-
trended by removing the effects of the slope identified.

The season-adjusted and de-trended data are prepared in the form of a correlogram to
test for the presence of autocorrelation in the time series. If both the 1-month lag and the
2-month lag are significantly correlated with the present values, then the data are identified
as auto-correlated and an adjustment is made to the p-value (Hirsch and Slack 1984 in
Reckhow et al 1993).
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8. In the final step of each trend analysis the appropriate p-value (corrected for auto-
correlation if necessary), significance assessment (based on alpha=0.05), slope,
autocorrelation  assessment  (present/absent), and seasonality assessment
(present/absent) of the trend analysis are compiled from the pages of output and tabulated
in a summary table of trend test results.

The results of trend tests on Basin water quality data (as applicable for each station) are
summarized in Table 6. Note that the p-value displayed is that appropriate for each
station*parameter combination dependent upon the tests of seasonality and auto-correlation as
described in the steps above. The magnitude of the trend was determined by dividing the rate of
change determined from the trend analysis (slope) by the median value for the analyzed period
of record. If the rate of increase or decrease was greater than 5%, the magnitude of the trend was
considered “Large”, while a rate less than 5% was considered “Small” magnitude trend. Note that
this designation of “Small” and “Large” trends wasn’t based on any evaluation the impacts of trend
magnitude on aquatic or riparian habitats, aesthetic, recreational, or economic values, or other
water-resource attributes.
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Table 7. Stations examined in status and trend analyses

Station Name Station WBID Latitude | Longitude | Station Type
Madison Blue Spring 02319302 | 33157 30.48000 | -83.24472 Spring
Poe Spring near High Springs 02322140 | 3605W | 29.82583 | -82.64944 Spring
Gilchrist Blue Spring 02322350 | 3605X 29.82861 | -82.68278 Spring
Rock Bluff Spring near Bell 02322997 | 3673 29.79912 | -82.91874 Spring
Hart Spring near Wilcox 02323150 | 3422N 29.67500 | -82.95139 Spring
Fanning Spring near Wilcox 02323502 | 3422S 29.58750 | -82.93556 Spring
Manatee Spring near Chiefland 02323566 | 3422R 29.48968 | -82.97679 Spring
Suwannee River at White Springs 02315500 | 3341A 30.32583 | -82.73861 Stream
ggg'@;j"c"éﬁg River near 02319000 | 3315 | 30.59528 | -83.25972 | Stream
Suwannee River at Ellaville 02319500 | 3422Q 30.38444 | -83.17194 Stream
Suwannee River near Branford 02320500 | 34223 29.95556 | -82.92778 Stream
g‘;‘ﬂ%ge River at Worthington 02321500 | 3605D | 29.92167 | -82.42639 | Stream
Santa Fe River near Fort White 02322500 | 3605C | 29.84861 | -82.71528 Stream
Ichetucknee River near Hildreth 02322700 | 3519 29.95250 | -82.78611 Stream
Suwannee River near Wilcox 02323500 | 3422A 29.58944 | -82.93667 Stream

Table 8. Parameters analyzed for status and/or trends

Variable | Variable Description Units
2011 Specific Conductivity Field uS/cm
2012 Specific Conductivity Lab uS/cm
2331 Total Nitrate mg/L
2333 Total Nitrite + Nitrate mg/L
2361 Total Orthophosphate mg/L
2363 Total Phosphorus mg/L
2051 Color True PCU
2053 Color Apparent PCU
2335 NH3N Ammonia as N (Total) mg/L
2336 Total Kjeldahl Nitrogen mg/L
2345 NH3N Ammonia as N (Dissolved) mg/L
2365 Orthophosphate (Dissolved) mg/L

Table 9. Quality Codes for which data were removed from the dataset prior to further

analysis

QC

QC Description

129

Unverifiable

135

Poor quality data

143

Presumed bad (No Documentation)

167

Out of Fence Range uncoded WQ data
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Table 10. Data points considered suspicious outliers and removed from further analysis

Date Time Station Variable Value QC Varname

2/7/1989 18:00 02315500 2333 0.6 140 NITRITE-NITRATE
8/15/1991 10:00 02322700 2053 750 140 COLOR APPARENT
9/9/1991 10:05 02323500 2363 1.3 140 TP

7/15/1993 11:30 02315500 2333 2.99 140 NITRITE-NITRATE
2/9/1994 13:10 02322700 2336 2.32 140 TKN TOTAL

9/5/1995 12:22 02319500 2336 3.26 140 TKN TOTAL

12/7/1995 15:20 02315500 2336 4.72 140 TKN TOTAL

11/13/2000 11:05 N020822002 | 2012 806 140 COND LAB

3/15/2001 13:50 02323566 2336 14.6 140 TKN TOTAL

7/2/2001 9:30 N020822002 | 2336 6 140 TKN TOTAL

8/20/2001 9:42 02319000 2335 0.8 140 AMMONIA AS N TOTAL
5/15/2003 8:59 02326500 2053 1000 140 COLOR APPARENT
6/2/2003 14:50 S031734011 2336 2 140 TKN TOTAL

12/3/2003 12:45 02322500 2335 0.26 140 AMMONIA AS N TOTAL
9/18/2008 10:44 02326500 2335 0.35 140 AMMONIA AS N TOTAL
7127/2009 10:36 02323502 2333 11 140 NITRITE-NITRATE
12/17/2009 12:03 02315500 2363 7.4 140 TP

11/14/2012 15:35 N020822002 2331 0.44 140 NITRATE

11/14/2012 15:35 N020822002 2331 0.44 140 NITRATE

5/16/2013 12:21 02326500 2361 0.18 140 OP TOTAL

6/17/2013 13:11 02315500 2333 3.8 140 NITRITE-NITRATE
6/24/2013 11:43 02322700 2333 2.2 140 NITRITE-NITRATE
11/22/2013 15:06 02322350 2336 1.6 140 TKN TOTAL

12/10/2013 9:13 02315500 2333 0.77 140 NITRITE-NITRATE

Table 11. TN and TP criteria used in NNC comparisons for stream stations

Station WBID Name Nutr_lent Watershed | TN Criteria TP Criteria
Region (mg/L) (mg/L)
02315500 | 3341A | Suwannee River at White North Central 1.87 0.3
Springs
Withlacoochee River near
02319000 3315 Pinetta/CR145 North Central 1.87 0.3
02319500 3422Q Suwannee River at Ellaville North Central 1.87 0.3
02320500 3422J Suwannee River near Branford North Central 1.87 0.3
02321500 | 360sD | Santa FeRiveratWorthington |\ cenral 1.87 03
Springs
02322500 3605C Santa Fe River near Fort White North Central 1.87 0.3
02322700 3519 Ichetucknee River near Hildreth | North Central 1.87 0.3
02323500 3422A Suwannee River near Wilcox North Central 1.87 0.3
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Table 12 Results of Seasonal Kendall Tau tests on water quality data at specified stations. When theatue is <0.05, the slope is
considered significant for the parameter being tested.

Period of Trend Trend

Station ID | Station Name Parameter Record Tau p-value slope - . -
Direction Magnitude

Analyzed
02323502 Fanning Spring near Wilcox | Apparent Color (PCU) 1995-2013 | 0.114 1 0 No Trend
02323502 Fanning Spring near Wilcox | Ammonia as N, Total (mg/L) | 1995-2013 | 0.136 1 0 No Trend
02323502 Fanning Spring near Wilcox | Total Orthophosphate (mg/L) | 1995-2013 | 0.075808 | 1 0 No Trend
02323502 | Fanning Spring near Wilcox (Trgg}'ljje'dah' Nitrogen 1995-2016 | 0.2343 | 0.050886 | 0.004523 No Trend
02323502 Fanning Spring near Wilcox | Total Phosphorus (mg/L) 1995-2016 | 0.006 1 0 No Trend
02323502 | Fanning Spring near Wilcox Z@Eﬁ;‘; Conductivity Field | 1995 5015 | 0576 | 0 3.75 Increasing | Small
02323502 | Fanning Spring near Wilcox a‘g‘;g‘q‘; Conductivity Lab 1995.2016 | 0.552 | 0 3.1 Increasing | Small
02323502 Fanning Spring near Wilcox | Total Nitrite + Nitrate (mg/L) 1995-2016 | 0.45106 | 8.39E-05 | 0.095752 Increasing | Small
02323502 Fanning Spring near Wilcox | Total Nitrogen (mg/L) 1995-2016 | 0.450233 | 9.85E-05 | 0.101429 Increasing | Small
02322350 Gilchrist Blue Spring Apparent Color (PCU) 1992-2013 | 0.056 1 0 No Trend
02322350 Gilchrist Blue Spring Ammonia as N, Total (mg/L) 1992-2013 | 0.102063 | 1 0 No Trend
02322350 Gilchrist Blue Spring Total Orthophosphate (mg/L) | 1992-2013 | -0.046 1 0 No Trend
02322350 | Gilchrist Blue Spring (Trﬂg’}'ljje'dah' Nitrogen 1992-2016 | 0.160115 | 0.189832 | 0.003636 No Trend
02322350 Gilchrist Blue Spring Total Phosphorus (mg/L) 1992-2016 | -0.131 1 0 No Trend
02322350 Gilchrist Blue Spring Total Nitrite + Nitrate (mg/L) 1992-2016 | 0.514 0 0.026 Increasing | Small
02322350 Gilchrist Blue Spring Total Nitrogen (mg/L) 1992-2016 | 0.543388 | 2.73E-05 | 0.032111 Increasing | Small
02323150 Hart Spring near Wilcox Total Phosphorus (mg/L) 1996-2015 | 0.029 1 0 No Trend
02323150 | Hart Spring near Wilcox (T%‘"’;'L?Je'dah' Nitrogen 1996-2016 | 0.37092 | 0.012781 | 0.008 Increasing | Large
02323150 Hart Spring near Wilcox Total Nitrite + Nitrate (mg/L) 1996-2015 | 0.334347 | 0.008777 | 0.028333 Increasing | Small
02319302 Madison Blue Spring Ammonia as N, Total (mg/L) | 2001-2013 | -0.2139 0.286243 | -0.00155 No Trend
02319302 Madison Blue Spring Apparent Color (PCU) 2001-2013 | 0.021 1 0 No Trend
02319302 Madison Blue Spring Total Orthophosphate (mg/L) | 2001-2013 | 0.07754 |1 0 No Trend
02319302 | Madison Blue Spring (Trg;"’}'l_)'(]e'dah' Nitrogen 2001-2016 | -0.126 | 0.288 -0.006 No Trend
02319302 Madison Blue Spring Total Nitrogen (mg/L) 2001-2016 | 0.205 0.185 0.021 No Trend
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Period of Trend Trend
Station ID | Station Name Parameter Record Tau p-value slope - . .
Direction Magnitude
Analyzed
02319302 Madison Blue Spring Total Phosphorus (mg/L) 2001-2016 | -0.325 0.011 -0.001 Decreasing | Small
02319302 Madison Blue Spring Total Nitrite + Nitrate (mg/L) 2001-2016 | 0.336323 | 0.040173 | 0.033333 Increasing | Small
02323566 ?:Arig?l:f dSp””g near Apparent Color (PCU) 1995-2013 | 0.038 1 0 No Trend
02323566 g"ﬁg‘g dSp”“g near Ammonia as N, Total (mg/L) | 1995-2013 | 0.115016 | 1 0 No Trend
02323566 | faoe SPring near Total Orthophosphate (mg/L) | 1995-2013 | -0.006 | 1 0 No Trend
02323566 Ma.natee Spring near Total Kjeldahl Nitrogen 1995-2016 | -0.006 1 0 No Trend
Chiefland (mg/L)
02323566 g"ﬁg’;‘lﬁ’f dSp““g near Total Phosphorus (mg/L) 1995-2016 | -0.14175 | 1 0 No Trend
02323566 | \anatee Spring near Specific Conductivity Field | 1995 5615 | 0.619594 | 0 3 Increasing | Small
Chiefland (uS/cm)
02323566 | \anatee Spring near Specific Conductivity Lab 1995-2016 | 0.51149 | 0 2 Increasing | Small
Chiefland (uS/cm)
02323566 g"ﬁgﬁfﬁ dSp““g near Total Nitrite + Nitrate (mg/L) | 1995-2016 | 0.66042 | 0 0.042222 Increasing | Small
02323566 '\C/'ﬁir;‘lff dSp””g near Total Nitrogen (mg/L) 1995-2016 | 0.54344 | 0 0.042321 Increasing | Small
02322140 Poe Spring Apparent Color (PCU) 1998-2013 | 0.287841 | 1 0 No Trend
02322140 | PO€ SPring near High Specific Conductivity Field 1998-2016 | 0.265657 | 0.051417 | 1.54196 No Trend
Springs (uS/cm)
02322140 | 0€ SPring near High Specific Conductivity Lab 19982016 |0.133 | 0.328 0.707 No Trend
Springs (uS/cm)
02322140 ggﬁnsgg'”g near High Ammonia as N, Total (mg/L) | 1998-2013 | -0.02052 | 1 0 No Trend
02322140 ggﬁnzg””g near High Total Orthophosphate (mg/L) | 1998-2013 | -0.19042 | 0.258446 | -0.00091 No Trend
02322140 | O€ SPring near High Total Kjeldahl Nitrogen 19982016 |0.181 | 0.199 0.005 No Trend
Springs (mg/L)
02322140 ggﬁnsgg'”g near High Total Phosphorus (mg/L) 1998-2016 | -0.22323 | 0.077485 | -0.00071 No Trend
02322140 ggﬁnsgg””g near High Total Nitrite + Nitrate (mg/L) | 1998-2016 | -0.52222 | 0.0005 -0.024 Decreasing | Large
02322140 ggﬁ%‘;””g near High Total Nitrogen (mg/L) 1998-2016 | -0.336 | 0.009 -0.018 Decreasing | Small
02322997 Rock Bluff Spring near Bell Apparent Color (PCU) 1992-2013 | 0.172 1 0 No Trend
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Period of

Station ID | Station Name Parameter Record Tau p-value slope Tfe“d. Trend.
Direction Magnitude
Analyzed

02322997 Rock Bluff Spring near Bell Ammonia as N, Total (mg/L) 1992-2013 | 0.19296 1 0 No Trend

02322997 Rock Bluff Spring near Bell Total Orthophosphate (mg/L) | 1992-2013 | -0.042 1 0 No Trend

02322997 Rock Bluff Spring near Bell Total Phosphorus (mg/L) 1992-2016 | -0.019 1 0 No Trend

02322997 Rock Bluff Spring near Bell Total Nitrite + Nitrate (mg/L) 1992-2016 | 0.427509 | 0.003125 | 0.065 Increasing | Large

02322997 | Rock Bluff Spring near Bell (Trgg}'ljle'dah' Nitrogen 1992-2016 | 0.341986 | 0.009626 | 0.008571 Increasing | Large

02322997 Rock Bluff Spring near Bell | Total Nitrogen (mg/L) 1992-2016 | 0.499348 | 0.001505 | 0.08 Increasing | Large

02322997 | Rock Bluff Spring near Bell (Supse/g'rf]'q‘; Conductivity Field | 1995 5016 | 0.555283 | 0 2.75 Increasing | Small

02322997 | Rock Bluff Spring near Bell (Supse/g'rf]'q‘; Conductivity Lab 1992-2016 | 0.544018 | 0 3.15966 Increasing | Small

02322700 :jﬁ‘g:é‘t‘;]k”ee River near Apparent Color (PCU) 1989-2013 | 0.024 1 0 No Trend

02322700 :jﬁ‘;:g&k”ee River near Ammonia as N, Total (mg/L) | 1989-2013 | 0.21221 | 0.094647 | 0.0005 No Trend

02322700 :jﬁ‘;rtgt‘;k”ee River near Total Nitrite + Nitrate (mg/L) | 1989-2016 | -0.04867 | 0.635734 | -0.00071 No Trend

02322700 :jﬁ‘;:é‘t‘;k”ee River near Total Orthophosphate (mg/L) | 1989-2013 | -0.25 1 0 No Trend

02322700 | 'chetucknee River near Total Kjeldahl Nitrogen 1989-2016 | 0.162807 | 0.164603 | 0.0025 No Trend
Hildreth (mg/L)

02322700 :jﬁ‘;rtgt‘;k”ee River near Total Nitrogen (mg/L) 1989-2016 | 0.111111 | 0.24799 | 0.002667 No Trend

02322700 :jirl‘derté‘t‘;k”ee River near Total Phosphorus (mg/L) 1989-2016 | -0.14051 | 1 0 No Trend

02322700 | 'chetucknee River near Specific Conductivity Field | 1959 5616 | 0.439302 | 0 0.833333 Increasing | Small
Hildreth (uS/cm)

02322700 | \Chetucknee River near Specific Conductivity Lab 1989-2016 | 0.330315 | 0.000995 | 0.555556 Increasing | Small
Hildreth (uS/cm)

02321500 | Santa Fe River at Apparent Color (PCU) 1989-2013 | 0.101 0.281 25 No Trend
Worthington Springs

02321500 | Santa Fe River at Specific Conductivity Field | 1959 5616 | 0.063041 | 0.542544 | 0.681159 No Trend
Worthington Springs (uS/cm)

02321500 | Santa Fe River at Specific Conductivity Lab 1989-2016 | 0.041409 | 0.685836 | 0.5 No Trend
Worthington Springs (uS/cm)

02321500 | Santa Fe River at Total Nitrite + Nitrate (mg/L) | 1989-2016 | -0.045 | 0.291 -0.001 No Trend
Worthington Springs
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Period of Trend Trend
Station ID | Station Name Parameter Record Tau p-value slope - . .
Direction Magnitude
Analyzed

02321500 | Santa Fe River at Total Orthophosphate (mg/L) | 1989-2013 | -0.142 | 0.116542 | -0.00243 No Trend
Worthington Springs

02321500 | Santa Fe River at Total Kjeldahl Nitrogen 1989-2016 | 0.184932 | 0.050874 | 0.014661 No Trend
Worthington Springs (mg/L)

02321500 | Santa Fe River at Total Nitrogen (mg/L) 1989-2016 | 0.187026 | 0.056153 | 0.016515 No Trend
Worthington Springs

02321500 | Santa Fe River at Total Phosphorus (mg/L) 1989-2016 | -0.099 | 0.249 -0.002 No Trend
Worthington Springs
Santa Fe River at . .

02321500 Worthington Springs Ammonia as N, Total (mg/L) 1989-2013 | 0.20664 | 0.037299 | 0.000714 Increasing | Small

02322500 %ah“.f? Fe Rivernear Fort | 5, - rent Color (PCU) 1989-2013 | -0.061 | 0.542 -0.278 No Trend

02322500 | oo Fe RvernearFort | ammonia as N, Total (mg/L) | 19892013 | 0.196604 | 1 0 No Trend

02322500 \?vahnég Fe Rivernear Fort | | Nitrite + Nitrate (mg/L) | 1989-2015 | 0.066 | 0.395 0.002 No Trend

02322500 San_ta Fe River near Fort Total Kjeldahl Nitrogen 1989-2015 | 0.096 0.309 0.003 No Trend
White (mg/L)

02322500 a/ahr;tt: Fe River near Fort Total Orthophosphate (mg/L) | 1989-2013 | -0.25522 | 0.009033 | -0.00133 Decreasing | Small

02322500 \?Vahr:tt: Fe Rivernear Fort | 10 phosphorus (mg/L) 1989-2015 | -0.22932 | 0.016876 | -0.00143 Decreasing | Small

02322500 San_ta Fe River near Fort Specific Conductivity Field 1989-2015 | 0.282 0.002 5 Increasing | Small
White (uS/cm)

02322500 | SantaFeRivernearFort | Specific Conductivity Lab 1989-2015 | 0.252 0.005 1.86 Increasing | Small
White (uS/cm)

02322500 \?Vahr::: Fe Rivernear Fort | 11 Nitrogen (mg/L) 1989-2015 | 0.201978 | 0.035188 | 0.0075 Increasing | Small

02319500 Suwannee River at Ellaville | Apparent Color (PCU) 1989-2013 | -0.027 1 0 No Trend

02319500 | Suwannee River at Ellaville (‘T'Jpse/g'rf]'; Conductivity Field | 1959 5916 | 0.1317 | 0.098096 | 1.57738 No Trend

02319500 | Suwannee River at Ellaville (Supse/g'rf]'q‘; Conductivity Lab 1989-2016 | 0.096662 | 0.231384 | 1.33333 No Trend

02319500 Suwannee River at Ellaville | Ammonia as N, Total (mg/L) 1989-2013 | 0.182118 | 0.075408 | 0.000588 No Trend

02319500 Suwannee River at Ellaville | Total Phosphorus (mg/L) 1989-2015 | -0.0543 0.195806 | -0.00041 No Trend

02319500 Suwannee River at Ellaville | Total Orthophosphate (mg/L) | 1989-2013 | -0.085 0.048 -0.001 Decreasing | Small

02319500 Suwannee River at Ellaville | Total Nitrite + Nitrate (mg/L) 1989-2016 | 0.193268 | 4.29E-06 | 0.0075 Increasing | Small
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Period of

Station ID | Station Name Parameter Record Tau p-value slope Tfe“d. Trend.
Direction Magnitude
Analyzed

02319500 | Suwannee River at Ellaville (Trﬂg’;'l_?e'dah' Nitrogen 1989-2016 | 0.168096 | 0.027117 | 0.01 Increasing | Small

02319500 Suwannee River at Ellaville | Total Nitrogen (mg/L) 1989-2016 | 0.332538 | 0.00039 0.018667 Increasing | Small

02315500 g‘sn’ﬁggee RiveratWhite | »,0arent Color (PCU) 1989-2013 | 0.098 0.262 2.5 No Trend

02315500 g‘;‘r’lvr?g:ee RiveratWhite | .| Nitrite + Nitrate (mg/L) | 1989-2016 | -0.15616 | 0.117929 | -0.00083 No Trend

02315500 g‘;‘r’lvr?g:ee RiveratWhite | 1) phosphorus (mgiL) 1989-2016 | 0.177564 | 0.060175 | 0.0025 No Trend

02315500 g‘;‘r’:’ﬁggee RiveratWhite | A monia as N, Total (mg/L) | 1989-2013 | 0.286059 | 0.006396 | 0.001765 Increasing | Small

02315500 g‘;‘r’:’fggee RiveratWhite | 1 Orthophosphate (mg/L) | 1989-2013 | 0.264905 | 0.00754 | 0.002941 Increasing | Small

02315500 | Suwannee River atWhite | Total Kjeldahl Nitrogen 1989-2016 | 0.23035 | 0.019205 | 0.015385 Increasing | Small
Springs (mg/L)

02315500 g;\r/:/r?g:ee RiveratWhite | 10| Nitrogen (mgiL) 1989-2016 | 0.192623 | 0.042862 | 0.012222 Increasing | Small

02320500 g;’;"r’?gﬂfe River near Apparent Color (PCU) 1989-2013 | -0.007 | 1 0 No Trend

02320500 | Suwannee River near Specific Conductivity Lab 1989-2015 | 0.130081 | 0.091396 | 1.755 No Trend
Branford (uS/cm)

02320500 gf{;"r’]"}‘gﬂfe River near Ammonia as N, Total (mg/L) | 1989-2013 | 0.165908 | 1 0 No Trend

02320500 g;’;"r’?gﬂfe River near Total Orthophosphate (mg/L) | 1989-2013 | -0.061 | 1 0 No Trend

02320500 gf;"r’]"’f‘grr(‘jee River near Total Phosphorus (mg/L) 1989-2015 | -0.037 |1 0 No Trend

02320500 | Suwannee River near Specific Conductivity Field | 1959 5615 | 0175668 | 0.024991 | 2.07692 Increasing | Small
Branford (uS/cm)

02320500 gfgﬁ]"}‘gﬂfe River near Total Nitrite + Nitrate (mg/L) | 1989-2015 | 0.255301 | 0 0.01645 Increasing | Small

02320500 | Suwannee River near Total Kjeldahl Nitrogen 1989-2016 | 0.195348 | 0.023295 | 0.010628 Increasing | Small
Branford (mg/L)

02320500 gm‘;‘gﬂfe River near Total Nitrogen (mg/L) 1989-2015 | 0.435215 | 0 0.029091 Increasing | Small

02323500 \?\fil"(‘:’g;‘”ee River near Apparent Color (PCU) 1989-2013 | -0.027 |1 0 No Trend

02323500 | Suwannee River near Specific Conductivity Lab 1989-2016 | 0.157156 | 0.064052 | 1.8 No Trend
Wilcox (uS/cm)
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Appendix G: Detailed Description of Listed Species and Habitats

Listed plant definitions derived from Sections 581.011 and 581.185(2), Florida Statutes, and the
Preservation of Native Flora of Florida Act, 5B-40.001. FNAI does not track all state-regulated
plant species; for a complete list of state-regulated plant species, call Florida Division of Plant
Industry, 352-372-3505 or see: http://www.doacs.state.fl.us/pi/.

f E = Endangered: species of plants native to Florida that are in imminent danger of
extinction within the state, the survival of which is unlikely if the causes of a decline in the
number of plants continue; includes all species determined to be endangered or
threatened pursuant to the U.S. Endangered Species Act.

T =Threatened: species native to the state that are in rapid decline in the number of plants
within the state, but which have not so decreased in number as to cause them to be
Endangered.

N = Not currently listed, nor currently being considered for listing.

Mussels

Oval pigtoe

The oval pigtoe (Pleurobema pyriforme , E/FE) inhabits mid-sized rivers and small creeks with a
slow to moderate current and a sandy silt to gravel floor and is also found in the Chipola,
Ochlockonee, Flint, and Chattahoochee rivers systems in Florida and Georgia (Florida Natural
Areas Inventory 2001). Nearly all known subpopulations have relatively small numbers and the
oval pigtoe has been extirpated from the main stems of the Apalachicola, Chattahoochee, and
Suwannee Rivers. Critical habitat has been designated for the oval pigtoe. Like other mussels,
the primary threat to fresh water mussels impoundment of rivers and creeks that results in loss of
habitat connectivity, host fish access, sedimentation and other water quality impacts, as well as
physical destruction due to dredging.

Suwannee moccasinshell

The Suwannee moccasinshell (Medionidus walkeri, T/FT) was historically found in the Suwannee
River Basin in Florida and Georgia and the LSR, USR, Withlacoochee, and Santa Fe River
watersheds in the Suwannee River Basin but is presently known only from the middle reach of
the Suwannee River and the lower Santa Fe River in Florida (USFWS 2017). The stream habitats
of freshwater mussels are vulnerable to degradation and modification from a number of threats
associated with human activities. Threats to the Suwannee moccasinshell include reduced flows
due to groundwater withdrawals and drought, channel instability due to disturbance and land use
changes, runoff and associated pollutants from agricultural operations, industry, and wastewater
treatment facilities.
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Crustaceans

Santa Fe cave crayfish (Procambarus erythrops)

The Santa Fe cave crayfish (Procambarus erythrops, N/ST) is found in groundwater of aquatic
caves and sinkholes in the Santa Fe and LSR watersheds in southern Suwannee and
southwestern Columbia counties in the Suwannee River Basin. Habitat degradation seems to be
the biggest threat to the Santa Fe cave crayfish. Other threats include water pollution and
groundwater withdrawals and subsequent degradation of the aquifer and karst features, limestone
mining and waste dumping at or near caves, sinkholes, or other features that link to the
subterranean ecosystems inhabited by this species (FWC 2016).

Fishes

Gulf sturgeon

Historically, the Gulf sturgeon (Acipenser oxyrinchus desotoi, FT) occurred from the Mississippi
River east to Tampa Bay (68 FR 13370), in coastal and freshwater systems of the northern Gulf
of Mexico. The Gulf sturgeon generally returns to its natal river to spawn in areas characterized
by hard bottom substrate, steep banks, and relatively high flows (Fox et al. 2000). Threats to this
species include habitat modification for dams and dredging operations, degradation of water
guality, boat collisions, and overutilization of individuals for commercial, recreational, scientific, or
educational purposes (55 CFR 88 18357-18360). The Suwannee River supports the largest Gulf
sturgeon subpopulation among the coastal rivers of the Gulf of Mexico and the Suwannee River
population appears to be slowly increasing (NOAA and USFWS 2009). Designated Gulf sturgeon
critical habitat includel14 geographic areas from Florida to Louisiana, encompassing spawning
rivers and adjacent estuarine areas, including the Suwannee and bay system.

The Suwannee River supports the largest population of Gulf sturgeon in Southeastern coastal
rivers (FDEP 2014). Based on an extensive tag and recapture program run by USGS from 1986
- 2007, biologists estimate that approximately 14,000 subadult and adult sturgeons (fish longer
than 3 feet) inhabit the Suwannee River (Sulak et al. 2009). Research on life history and habitat
use of Gulf sturgeon has been conducted in the Suwannee River Basin since the mid-1970s
(Sulak et al. 2002, Sulak et al. 2007, Sulak et al. 2009). Historical data are being used to build a
comprehensive model of Gulf sturgeon life history, ecology, habitat use, population biology, and
behavior (Sulak and Randall 2002). Although the Suwannee River lacks dams and major
industrial impacts and never developed a major commercial fishery for the Gulf sturgeon, by the
mid-1970s, continued harvest during the spring spawning run greatly reduced the Suwannee
River population (Thom et al. 2015). Gulf sturgeon fishing was stopped in 1984 in Florida, and in
1991 the animal was designated as threatened under the Endangered Species Act (NOAA 2014).
Critical habitat was designated for the Gulf sturgeon in 2003 across 14 geographic areas from
Florida to Louisiana (NOAA 2014). The main threats to Gulf sturgeons in the Suwannee River are
low water and habitat degradation to both spawning and feeding grounds of juveniles in the
Suwannee estuary (Figure 29; Sulak et al. 2009). A minor but increasing threat is boat strikes
(Sulak et al. 2009), which have increased annually as more speed boats, ski-boats, and jet skis
use the river. Most strikes occur in summer holding areas where sturgeons congregate.
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Digital orthoquad of Suwannee River delta with locations of VR2 remote receivers and
approximate detection zones. Often, multiple YR2’s would pick up a pinger simultaneously,
showing that the detection zone under good circumstances is larger than depicted.

Figure 1. U.S. Geological Survey (USGS) juvenile Gulf Sturgeon locations and detection zones in Suwannee River delta
(Source: Randall et al. 2006)
http://fl.biology.usgs.gov/posters/Coastal_Ecology/Juvenile_Gulf_Sturgeon/juvenilgulf_sturgeon.htm

Amphibians

Frosted flatwoods salamander

Flatwoods salamanders (Ambystoma cingulatum, FT/ST) can be found in the Santa Fe River
watershed in the Suwannee River Basin. The species is endemic to the lower Gulf and Atlantic
coastal plains in former (historically) longleaf pine-wiregrass flatwoods and savannas. Adult
flatwoods salamanders migrate to seasonally wet ponds (uninhabited by predatory fish) during
fall and winter cold fronts where they breed and deposit eggs (FNAI 2001b). Threats to the species
includes habitat loss and fragmentation caused by conversion of flatwoods habitat to
development, agriculture, silviculture, and associated fire suppression (Pauly et al. 2012, Gorman
et al. 2009). Of 84 historical (pre-1990) records for the frosted flatwoods salamander, 20 are
known from eight counties in Florida. Critical habitat in Florida includes Baker and Jefferson
counties in the District.

Reptiles

American alligator

American alligator (Alligator mississippiensis, SAT/ST (S/A)) is present throughout the Suwannee
River Basin. Populations reached all-time lows in the 1950s, primarily due to hunting and habitat
loss. The American alligator occurs throughout the southeastern U.S., from the Carolinas to Texas
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and north to Arkansas (USFWS 2015k). It inhabits fresh and brackish marshes, ponds, lakes,
rivers, swamps, bayous, canals, and large spring runs. It basks on partially submerged logs or on
land next to the water (NatureServe 2015b). The American alligator is listed as threatened due to
similarity of appearance to the American crocodile due to the following threats: overharvest,
habitat loss and degradation, and, in Louisiana, fire ants nest predation (NatureServe 2015b).
The USFWS regulates the harvest of alligators and legal trade in the animals, their skins, and
products made from them, as part of efforts to prevent the illegal take and trafficking of
endangered “look-alike” reptiles, e.g. crocodiles.

Suwannee alligator snapping turtle

The Suwannee River alligator snapping turtle (Macrochelys suwanniensis, MN/SSC) has recently
been identified as the eastern genetically distinct population of alligator snapping turtle,
Macrochelys temminckii, a large, aquatic turtle limited to river systems that drain into the Gulf of
Mexico (Thomas et al. 2014) and found throughout the Suwannee River Basin. The alligator
snapping turtle is found in rivers, lakes, backwater swamps, and periodically in brackish water
systems from Florida to Texas and north to Illinois (FNAI 2001) and in Florida, from Escambia
River east to the Suwannee River (Ewert et al. 2006, Pritchard 2006, Map Data from: Krysko et
al. 2011). Alligator snapping turtles were historically used as food in their southern range and
were harvested heavily in the 1960s and 1970s, resulting in regional population declines (Reed
et al. 2002). It could take decades for the alligator snapping turtle to recover from the pre-1970
overharvesting. Bycatch (organisms caught in fish nets that are not wanted) mortality on lines set
for fish, especially catfish, is a present threat to the alligator snapping turtle. Included in these
lines are both trot lines (long lines of submerged baited hooks) and bush lines (single hooks
suspended from tree branches) (Ewert et al. 2006, Pritchard 2006). Chemical pollution from
industry and farms, and sedimentation from stream crossings (Ewert et al. 2006), as well as
natural threats (predation on their eggs from raccoons, wild hogs, and red imported fire ants) are
threats to this species. No critical habitat is designated for this species.

Eastern indigo snake

The eastern indigo snake (Drymarchon couperi, FT/ST) distribution historically included Florida,
Georgia, Mississippi, South Carolina, and Alabama. It presently occurs in Florida and Georgia
(Thom et al. 2015) and occurs throughout the basin. It occurs in a wide range of habitat types,
including pine flatwoods, scrubby flatwoods, high pine, dry prairie, tropical hardwood hammocks,
edges of freshwater marshes, agricultural fields, coastal dunes, and human-altered habitats
(USFWS 2008a). The eastern indigo snake is listed as threatened due to habitat loss,
degradation, and fragmentation; urbanization; agriculture; timbering; road mortality; pesticides;
and decline of the gopher tortoise (whose burrows are used by the eastern indigo snake) (USFWS
2008a). Eastern indigo snakes were released at 18 sites in their historic range from 1976 to 1987
but the introduction was unsuccessful and new introductions on fewer sites and phased releases
may be more successful. No critical habitat is designated for this species.
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Gopher tortoise

The gopher tortoise (Gopherus Polyphemus, C/ST) occurs in well drained sandy soils in sandhill,
scrub, xeric hammock, pine flatwoods, dry prairie, coastal grasslands and dunes, and mixed
hardwood pine habitats (NatureServe 2015h) throughout the Suwannee River Basin in primarily
fire-dependent habitats (FNAI 2001e). The gopher tortoise is endemic to the U.S. and occurs from
South Carolina to extreme southeastern Louisiana. Florida has the largest portion of the total
global range of the species. Gopher tortoises remain widely distributed in Florida, occurring in
parts of all 67 counties; however, their current range in south Florida is restricted due to unsuitable
habitat and increased urbanization. Based on accessible population data, some of which are more
than two decades old, there are an estimated 1,674,034 tortoises throughout its entire range. The
number of mature tortoises in Alabama and Florida totals 498,652, while the number of mature
tortoises in its western range in Alabama and Mississippi totals 24,131 (adults calculated as 40
percent of total). The gopher tortoise is protected due to habitat loss, degradation, fragmentation,
and conversion of lands to agricultural, industrial, commercial, and residential land uses. No
critical habitat is designated for this species.

Sea turtles

Sea turtles are listed as endangered or threatened primarily due to habitat loss and degradation,
harvesting of eggs, incidental capture in fishing gear from recreational and industrial fisheries.
The USFWS and NMFS share federal jurisdiction for sea turtles under the ESA. The USFWS has
jurisdiction for sea turtles on nesting beaches including: nesting sea turtles, nests, eggs, and
hatchlings as they emerge from the nest and crawl to the sea. NMFS has jurisdiction for sea
turtles in the marine environment when they are foraging, rearing and migrating in the ocean.

f Green sea turtle (Chelonia mydas). The green sea turtle (FT/ST) is globally distributed
and generally found in tropical and subtropical waters including the Gulf of Mexico (NOAA
2015a) and is found in estuarine grass beds along the entire coast of the District. Its
herbivorous diet consists primarily of seagrasses and algae. In the U.S., the green sea
turtle typically nests in the summer months between June and September. The green sea
turtle is endangered in Florida due to habitat loss, degradation, predation (animal and
human) and incidental capture in fishing gear including recreational and commercial
fishing operations.

f Hawksbill sea turtle (Eretmochelys imbricata). The hawksbill sea turtle (FE/SE) occurs
globally, including the Gulf of Mexico, and nests can be found from Texas to Florida and
is found in estuarine grass beds off the coast of the District. It is small to medium in size
compared to the other sea turtle species and is unique in that it has two pairs of prefrontal
scales on the top of its head and its flippers typically have two claws (NOAA 2015b). The
hawksbill sea turtle can nest in most locations between April and November with some
potential for local variation. It is endangered due to habitat loss of coral reef communities,
habitat degradation, predation (animal and human), global harvesting and incidental
capture in fishing gear from recreational and commercial fishing operations.
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 Kemp'’s ridley sea turtle (Lepidochelys kempii). The Kemp’s ridley sea turtle (FE/SE)
occurs primarily in the Gulf of Mexico, but also occurs in the Atlantic Ocean along the
eastern U.S. from Florida to New England (NOAA 2015c), including grass beds along the
coast of the District. It is the smallest marine turtle in the world and has unique
synchronized nesting habitats. Nesting primarily occurs in several locations in Mexico and
in Texas. Kemp'’s ridley sea turtles nest from May to July and often nest in large groups
on the same beach in events called “arribidas.” It is endangered due to habitat loss,
degradation, harvesting of eggs, and incidental capture in fishing gear from recreational
and commercial fishing operations.

f Leatherback sea turtle (Dermochelys coriacea). The leatherback sea turtle (FE/SE) is
the largest sea turtle in the world and has the widest global distribution of all reptile species
(NOAA 2015d). It is known to enter the Gulf of Mexico primarily for feeding and nests on
the coast of southeastern Florida in the U.S. mainland and is found along the coast of the
District, south of the Aucilla River. The leatherback sea turtle is the largest sea turtle in the
world and has the widest global distribution of all reptile species (NOAA 2015d). It is known
to enter the Gulf of Mexico and Action Area primarily for feeding and nests on the coast of
southeastern Florida in the U.S. mainland. It is endangered due to threats on the beaches
and marine environment including harvesting of eggs, habitat loss, degradation, and
incidental capture in fishing gear from recreational and commercial fishing operations.

f Loggerhead sea turtle (Caretta caretta). The loggerhead sea turtle (FT/ST) is global in
distribution, occurring throughout the Atlantic, Pacific, and Indian oceans. The Northwest
Atlantic Ocean Distinct Population Segment (DPS) nests along the entire Gulf Coast, but
primarily in Florida (NOAA 2015e), and is found along the entire coast of the District. It
nests primarily from North Carolina to southwest Florida with some nesting westward to
Texas. The loggerhead prefers open ocean sand beaches for nesting which occurs from
April to September. It is threatened due to directed harvests of turtles and eggs, habitat
degradation, and incidental capture in fishing gear from recreational and commercial
fishing operations.

Birds

Piping plover

The piping plover (Charadrius melodus, FT/ST ) occurs along the Gulf Coast from Florida to
Texas, including 18 counties throughout Florida, eight counties in Louisiana, and 131 counties in
Texas (USFWS 2015a0). It winters along the Gulf Coast, and this wintering population is listed
as threatened. It inhabits sand beaches; sand, mud, or algal flats; or washover passes in their
wintering areas (74 FR 23485).

Red-cockaded woodpecker

The red-cockaded woodpecker (Picoides borealis, FE/SE) occurs in inland habitats from Texas
to Florida (USFWS 2015). It has been extirpated from New Jersey, Missouri, Maryland,
Tennessee, and Kentucky. It inhabits open pine woodlands and savannahs with large old pines
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for nesting and roosting (cavity trees). The red cockaded woodpecker requires a large area to
forage. Foraging habitat consists of mature pines with an open canopy, low densities of small
pines, little or no midstory or overstory, and abundant groundcover (USFWS 2003). The red-
cockaded woodpecker is listed as endangered due to loss of cavity trees, habitat fragmentation,
lack of adequate quality foraging habitat, and fire suppression (USFWS 2006). Florida, Georgia
and North Carolina are the states with the highest numbers of potential breeding groups of red-
cockaded woodpeckers. There are no populations of more than 250 potential breeding groups
located in Louisiana, Mississippi, or Texas (USFWS 2006b). Critical habitat has not been
designated for the red-cockaded woodpecker.

Scrub jay

The Florida scrub jay (Aphelocoma coerulescens, FT/ST) is endemic to Florida and occurs in
most of peninsular Florida in suitable scrub habitat. The scrub jay is found throughout the basin,
although it is extirpated from seven Florida counties within its historic range (Alachua, Broward,
Dade, Duval, Gilchrist, Hendry, and Pinellas). The Florida scrub jay is non-migratory, inhabiting
fire-dominated scrub and scrubby flatwoods habitats (FNAI 2001d; USFWS 2008d). High-quality
habitat consists of early successional scrub communities that are large or nearby to other scrub
communities (USFWS 2008d). Habitat condition for the species declines with vegetation height
and degree of fragmentation (USFWS 2008d). It is listed as threatened due to habitat destruction,
degradation, and fragmentation; fire suppression; disease; and predation (USFWS 2008d).
Critical habitat has not been designated for the Florida scrub jay.

Wood stork

The historical nesting range of the wood stork (Mycteria americana, FT/ST) included South Florida
south of Lake Okeechobee, later expanding to central Florida, north through South Carolina. The
current breeding range includes peninsular and panhandle of Florida (to the Ochlocknee River),
the coastal plain and large river systems of Georgia and South Carolina, and North Carolina. The
non-breeding season range includes peninsular Florida, Alabama, Georgia, South Carolina,
southern North Carolina, and eastern Mississippi (Thom et al. 2015bc). The wood stork inhabits
wetlands with periods of flooding followed by dry periods when fish are concentrated during the
nesting season (USFWS 2007i). The southeastern wood stork breeding population has been
increasing and expanding its range annually. Population data suggest three-year averages of
approximately 6,000 nesting pairs and a rate of 1.5 chicks per nest annually. A 2006 study showed
the wood stork population to have experienced over 10,000 nesting pairs only once in five years
(USFWS 2007i). Critical habitat has not been designated for the wood stork.

Scott’s seaside sparrow

Scott’s seaside sparrow (Ammodramus maritimus peninsulae, N/ST) is a small, nonmigratory
songbird. It is restricted to saltmarsh habitat, a coastal ecotone that forms a transitional zone
between marine and terrestrial communities. The species is limited to the coastal marshes and is
found in the lower Suwannee River watershed in the Suwannee Rivers Basin, and south to Pasco
County along the west coast of Florida. Threats to the species include historic and continued loss
of salt marsh habitat, fragmentation, dredge and filling, impoundments, other hydrological
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alterations, as well as climate change and constraints resulting from the very small range of the
species.

Florida sandhill crane (Antigone canadensis pratensis)

The Florida sandhill crane (Antigone canadensis pratensis, N/ST) occurs in the upper Suwannee
River watershed in the basin, and throughout the state, south and east of the Aucilla River, in
prairies, improved pasture, and freshwater marshes. Threats to the species include habitat loss and
degradation due to development and lack of appropriate management, as well as altered hydrology
and lack of genetic diversity.

Florida burrowing owl

The Florida burrowing owl (Athene cunicularia floridana, N/ST) occurs primarily in peninsular
Florida, with a localized and patchy distribution in the northern part of its range and is found in all
three watersheds in the basin. The species inhabits primarily sandhills and dry prairies in central
Florida and occurs throughout the basin. Recently, the number of burrowing owls in these areas
have decreased because of habitat loss. Burrowing owls may also inhabit pastures, agricultural
fields, golf courses, airports and vacant lots in residential areas. Threats to the species include loss
and degradation of native habitats, lack of protected habitat, habitat subjected to continuous
hazards such as clearing and land alterations, vehicle mortality, and predation by domestic animals.

Marian’s marsh wren

Marian’s marsh wren (Cistothorus palustris marianae, N/ST) is a small nonmigratory songbird
restricted to saltmarsh habitat, a coastal ecotone that forms a transitional zone between marine
and terrestrial communities. This species is limited to the Florida Panhandle and Big Ben coasts,
south to Pasco County, and is found in the lower Suwannee River watershed in the basin. Historic
and continued loss of intact salt marshes, habitat fragmentation, hydrological changes that alter
vegetation composition, climate changes, and constraints related to the very small range of the
species.

Tricolored heron

The tricolored heron (Egretta tricolor, N/ST) occurs primarily in marshes, swamps, streams,
shores in coastal lowlands and is found in the lower and upper Suwannee River and
Withlacoochee rivers watersheds in the basin. They use densely vegetated sites over water for
nesting, such as mangrove islands and willow thickets. Tricolored herons forage in a variety of
wetlands including tidal marshes, swamps, and pond edges. Threats include coastal
development, recreational disturbance at foraging and breeding sites, environmental degradation,
human disturbance, increased pressure from predators and contaminants such as heavy metals
and pesticides, as well as hydrologic alteration, prey abundance, and impacts of oil spills to critical
breeding, foraging and roosting sites.

Suwannee River Basin SWIM Plan Update G-9 ESA / D150586.00
Final November 2017



Appendix G: Detailed Description of Listed Species and Habitats

Little blue heron

The little blue heron (Egretta caerulea, N/ST) is widely distributed throughout Florida but colonies
of the species are generally less common compared to other species of herons. These birds are
found most frequently in freshwater habitats, compared with coastal and estuarine habitats
preferred by other heron species and occur throughout the watershed. The number of little blue
herons into Florida increases during the winter. Threats to the little blue heron, like other colonial
water birds, little blue heron populations were reduced due to egg and plume collection before
relevant regulations were implemented in the early 1900s. Current threats include habitat loss,
fragmentation due to coastal development, disturbance at foraging and breeding sites,
environmental degradation of foraging habitat and reduced prey availability, and impacts of
predators.

Southeastern American kestrel

The southeastern American kestrel (Falco sparverius Paulus, N/ST) is the only subspecies of
American kestrel that is a nonmigratory resident of Florida. Within the Suwannee River Basin, the
range of the kestrel includes the lower Suwannee, Withlacoochee, and Santa Fe rivers watersheds,
and are closely associated with the sandhills of longleaf pine or slash pine with a wiregrass
understory for both prey and nesting sites (tree cavities). However, they also use scrub, scrubby
flatwoods, dry prairies, pastures, parks, golf courses, and orange groves, but no information is
available about survivorship and reproductive success in these human-modified habitats. Threats
to the species include loss of foraging and nesting habitat, habitat degradation due to fire
suppression, fragmentation, and impacts of contamination.

American oystercatcher

The American oystercatcher (Haematopus palliates, N/ST) breeding range extends from the
northeast Atlantic coast to the Gulf coast of Florida, as well as the Caribbean and Central America.
Its range includes the lower and upper Suwannee River watersheds in the Suwannee River Basin.
The American oystercatcher nests in sand, shell, or small gravel in coastal areas and feeds primarily
on marine bivalves, along undeveloped barrier beaches, sandbars, sand spits at inlets, shell rakes,
salt marsh islands, and oyster reefs. The major threats to American oystercatchers include low
population size in the region, habitat loss, and increased recreational disturbance, increases in
nest predators, potential contamination of food sources, and alteration of habitat.

Least tern

The least tern (Sternula antillarum, N/ST) is found in the upper Suwannee River watershed. This is
the smallest tern of North America and like other beach nesting birds, nests in shallow scrapes in
sand, shell, or gravel on the coast or near bodies of fresh water, and may also use flat, gravel
rooftops for nesting. Threats to the least tern include primarily habitat loss, degradation, and
disturbance due to coastal development and incompatible recreational use. Other threats include
predation, pedestrian and vehicular traffic impacts on nests and chicks, and mortality associated
with roof nesting.
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Mammals

Florida salt marsh vole

The Florida salt marsh vole (Microtus pennsylvanicus dukecampbelli, FE/SE) formerly inhabited
a large range along the Gulf coast (USFWS 2008c), but is presently only known to occur at one
site along Waccasassa Bay in Levy County, Florida (Thom et al. 2015e), on the south side of the
Suwannee River. There are two known populations of the Florida salt marsh vole located east of
Cedar Key on private land and north of Cedar Key on the Lower Suwannee National Wildlife
Refuge. It inhabits salt marshes and the ecotones between salt marsh and upland (USFWS
2008c). The Florida salt marsh vole is listed as endangered due to an extremely limited range
with only two known populations in close proximity, the possibility of losing these populations to
a storm or other catastrophic event, lack of salt marsh habitat management (habitat is on private
lands), climate change, and sea-level rise. No critical habitat has been designated for the Florida
salt marsh vole (Thom et al. 2015e).

Sherman’s fox squirrel

The Sherman’s fox squirrel (Sciurus niger shermani, N/SSC) is one of four subspecies of fox
squirrel in Florida and its range includes the entire basin. Ideal habitat for the Sherman’s fox
squirrel is mature, open, fire-maintained longleaf pine (Pinus palustris) and turkey oak (Quercus
laevis) sandhills and pine flatwoods (Moore 1957, Kantola and Humphrey 1990, Kantola 1992,
Florida Natural Areas Inventory [FNAI] 2001). To accommodate large home ranges and
seasonally fluctuating food resources, suitable habitat should also include more productive lower
slopes of sandhills (Kantola 1992). This subspecies also inhabits mixed hardwood pine, mature
pine forests, cypress domes, pastures, the ecotone between bayheads and pine flatwoods, and
other open habitats with pines and oaks (Endries et al. 2009). The Sherman’s fox squirrel is
frequently found on agricultural lands and urbanized areas such as parks and golf courses, which
often mimic the structure of sandhills and pine flatwoods (scattered overstory pines and oaks and
low groundcover). It is unclear if the individuals that use these habitats require immigration to
persist. A better understanding of Sherman’s fox squirrel habitat preferences and needs is
required for land use planners and land managers to make decisions compatible with their long-
term conservation. While the exact geographic boundaries of each subspecies are unclear, based
on morphological characteristics, it is generally accepted that the range of Sherman’s fox squirrel
includes most of peninsular Florida, extending northward into southern Georgia, westward into
Gilchrist and Levy counties, southward on the west coast probably to the vicinity of the
Caloosahatchee River (at least to Highlands and Hillsborough counties), and southward on the
east coast to Jupiter in Palm Beach County (Moore 1956, Wooding 1997). Major threats to the
Sherman’s fox squirrel include the loss, degradation, and fragmentation of habitat in peninsular
Florida due to land use changes, logging, and fire suppression, and subsequent decline in the
amount of longleaf pine habitat available to the species. These threats have resulted in the
isolation of the subspecies in patchy areas across the state. Isolated populations are vulnerable
to local extinction from disease outbreaks, hurricanes, land use changes, and other causes.
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West Indian manatee

The West Indian manatee (Trichechus manatus, T/FT) is believed to occur in Alabama, Florida,
Georgia, Louisiana, Mississippi, North Carolina, Puerto Rico, South Carolina, and Texas (Thom
et al. 2015az). Manatees are showing positive population growth rates along the Atlantic coast,
including northwest peninsular Florida (USFWS 2008g). The manatee is not believed to have
experienced any curtailment of its range; however, it has experienced a shift in its winter
distribution to include industrial areas such as power plants to avoid the lethal effects of cold
waters (USFWS 2008g). It inhabits freshwater, brackish, and marine environments along the
entire Gulf coast. It typically occurs in coastal and inland tidal rivers and streams, mangrove
swamps, salt marshes, freshwater springs, canals, lagoons, and vegetated bottoms. It is listed as
endangered due to watercraft-related strikes (direct impact and/or propeller), entrapment and/or
crushing in water control structures, entanglement in fishing and crab pot lines, exposure to cold,
loss of warm water refugia, and red tide (USFWS 2008g). In the Gulf of Mexico, critical habitat for
the West Indian manatee includes coastal and inland waters from Tampa Bay southward (42 FR
47841).

The West Indian Manatee is found in marine, estuarine, and freshwater environments. Manatees
range throughout Florida waters, and individuals can move long distances seasonally. When the
gulf waters warm, manatees utilize the Suwannee River and its estuary, typically from March
through November (Langtimm and Beck 2003). Manatees are protected under the Marine
Mammal Protection Act, and are listed as federally Endangered throughout their range. The
Marine Mammal Section of the Fish and Wildlife Research Institute (FWRI) monitors the status of
these endangered animals and helps coordinate other activies needed to protect manatees (FWC
2014). Research and monitoring of manatees includes population monitoring, aerial surveys,
radio-telemetry, and tracking. Manatee reproduction rates, population dynamics modelling, and
occupancy modelling have also been completed (see Kendall et al. 2004; Runge et al. 2004;
Langtimm et al. 2004; MacKenzie et al. 2002).

Suwannee River Basin SWIM Plan Update G-12 ESA / D150586.00
Final November 2017



Appendix G: Detailed Description of Listed Species and Habitats

Table 1. Federal and state listed animal species in Coastal Rivers Basin, by watershed (FNAI 2017).

Status Watershed
Group Scientific Common Habitats Lower Upper Withla- | Santa Alapaha
Name Name Federal | State Suwannee | Suwannee | coochee | Fe River
River River River River
Frosted
- Ambystoma dome swamp, wet flatwoods,
Amphibians cingulatum Flatwoods basin swamp, mesic flatwoods FT
Salamander
Ammodramus Scott's estuarine tidal marsh, marine
Birds maritimus Seaside tidal marsh ' ST X
peninsulae Sparrow
Antigone . . .
. . Florida wet prairie, depression marsh,
Birds canaden5|s Sandhill Crane | basin marsh, swale, dry prairie ST X
pratensis
. Aphelocoma Florida Scrub-
Birds coerulescens Jay scrub, scrubby flatwoods FT X
Athene Florida
Birds cunicularia . sandhill, dry prairie ST X X X X X
. Burrowing Owl
floridana
estuarine unconsolidated
. Charadrius - substrate, marine
Birds melodus Piping Plover unconsolidated substrate, FT X
beach dune
Cistothorus - . . .
Birds palustris Marian's e_stuarlne tidal marsh, marine ST X
. Marsh Wren tidal marsh
marianae
estuarine tidal marsh,
estuarine tidal swamp,
estuarine unconsolidated
substrate, dome swamp, wet
Birds Egretta Little Blue prairie, strand swamp, slo_ugh, ST X . . X X
caerulea Heron hydric hammaock, floodplain
swamp, marl prairie,
depression marsh, basin
marsh, freshwater tidal swamp,
basin swamp, floodplai
estuarine tidal marsh,
estuarine tidal swamp,
. . Tricolored estuarine unconsolidated
Birds Egretta tricolor ST X X X
Heron substrate, dome swamp, wet
prairie, strand swamp, slough,
hydric hammock, marl prairie,
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Status Watershed
Group Ementlflc ﬁommon Habitats Lower Upper Withla- | Santa | 0000
ame ame Federal State Suwannee | Suwannee | coochee | Fe River
River River River River
depression marsh, basin
marsh, freshwater tidal swamp,
basin swamp, floodplain
marsh, swale
. Falco Southeastern | 1 oic flatwoods, sandhill, dry
Birds sparverius American - ST X X X
prairie
paulus Kestrel
estuarine mollusk reef,
Haematonus American estuarine unconsolidated
Birds alliatus P Ovstercatcher substrate, marine mollusk reef, ST X X
P y marine unconsolidated
substrate, beach dune
estuarine tidal marsh,
estuarine tidal swamp, spring-
run stream, blackwater stream,
Mvcteria seepage stream, alluvial
Birds ycte Wood Stork stream, clastic upland lake, FT X X X X X
americana s .
flatwoods/prairie lake, sandhill
upland lake, marsh lake,
sinkhole lake, river floodplain
lake, swamp lake, coastal
- wet flatwoods, mesic
Birds P|c0|dgs Red-cackaded flatwoods, scrubby flatwoods, FE X X X X
borealis Woodpecker ;
sandhill
estuarine tidal marsh,
estuarine unconsolidated
substrate, marine tidal marsh,
clastic upland lake,
Birds Ste_rnula Least Tern flatwoods/prairie lake, sandhill ST x
antillarum upland lake, marsh lake,
sinkhole lake, river floodplain
lake, swamp lake, coastal
dune lake, coastal rockland
lake, beac
Clams and Medionidus Suwannee . .
. . medium river, creek FT X X X X
Mussels walkeri Moccasinshell
Clams and Ple_urobema Oval Pigtoe medium river, creek FE X
Mussels pyriforme
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Status Watershed
Group Ec'e”“f'c ﬁommon Habitats Lower Upper Withla- | Santa | 0000
ame ame Federal State Suwannee | Suwannee | coochee | Fe .
. . - - River
River River River River
Crabg, Procambarus Santa Fe .
Crayfishes, and ' aquatic cave N ST X X
: erythrops Cave Crayfish
Shrimps
Acipenser Gulf, estuarine, riverine
Fishes oxyrinchus Gulf Sturgeon N ' T FT X X X X X
. habitats
desotoi
Microtus . Salt Marsh estuarine tidal marsh, marine
Mammals pennsylvanicus Vole tidal marsh E FE X
dukecampbelli
dome swamp, mesic
. . , flatwoods, scrub, scrubby
Mammals Sciurus niger Sherman s flatwoods, upland pine forest N SSC X X X X X
shermani Fox Squirrel o ! '
sandhill, upland mixed
woodland
estuarine grass bed, estuarine
tidal marsh, estuarine tidal
swamp, estuarine
Trichechus West Indian unconsolidated substrate,
Mammals ; . i T FT X
manatus Manatee marine tidal swamp, marine
algal bed, marine grass bed,
spring-run stream, blackwater
stream, alluvial stream
estuarine tidal marsh,
estuarine tidal swamp, spring-
run stream, blackwater stream,
Alligator American alluvial stream, clastic upland
Reptiles gator . lake, flatwoods/prairie lake, SAT FT(S/A) X X X X
mississippiensis | Alligator .
sandhill upland lake, marsh
lake, sinkhole lake, river
floodplain lake, swamp lake,
coastal dune lake, coast
estuarine grass bed, estuarine
tidal marsh, estuarine tidal
Loagerhead swamp, estuarine algal bed,
Reptiles Caretta caretta 99 estuarine composite substrate, T FT X
Sea Turtle . .
estuarine consolidated
substrate, estuarine coral reef,
estuarine mollusk reef,
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Group

Scientific
Name

Common
Name

Habitats

Status

Watershed

Federal

State

Lower
Suwannee
River

Upper

Suwannee

River

Withla-
coochee
River

Santa
Fe
River

Alapaha
River

estuarine octocoral bed,
estuarine sponge bed, estuarin

Reptiles

Chelonia mydas

Green Sea
Turtle

estuarine grass bed, estuarine
tidal marsh, estuarine tidal
swamp, estuarine algal bed,
estuarine composite substrate,
estuarine consolidated
substrate, estuarine coral reef,
estuarine mollusk reef,
estuarine octocoral bed,
estuarine sponge bed, estuarin

FT

Reptiles

Dermochelys
coriacea

Leatherback
Sea Turtle

estuarine grass bed, estuarine
tidal marsh, estuarine tidal
swamp, estuarine algal bed,
estuarine composite substrate,
estuarine consolidated
substrate, estuarine coral reef,
estuarine mollusk reef,
estuarine octocoral bed,
estuarine sponge bed, estuarin

FE

Reptiles

Drymarchon
couperi

Eastern Indigo
Snake

estuarine tidal swamp, wet
flatwoods, hydric hammock,
mesic flatwoods, rockland
hammock, scrub, scrubby
flatwoods, upland pine forest,
sandhill

FT

Reptiles

Gopherus
polyphemus

Gopher
Tortoise

mesic flatwoods, scrub,
scrubby flatwoods, xeric
hammock, pine rockland,
coastal berm, beach dune,
coastal strand, sandhill, dry
prairie, coastal grassland,
upland mixed woodland

ST

Reptiles

Lampropeltis
extenuata

Short-tailed
Snake

scrub, xeric hammock, sandhill

ST

Reptiles

Macrochelys
suwanniensis

Suwannee
Alligator

rivers, lakes, backwater
swamps, and periodically in
brackish water systems

SSC
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Status Watershed
Group Scientific Common Habitats Lower Upper Withla- | Santa | 0000
Name Name Federal State Suwannee | Suwannee | coochee | Fe .
. . - - River
River River River River
Snapping
Turtle
Frequently in stands of
longleaf pine or turkey oak
Reptiles Pituophis Pine Snake _fon_as_t : Occasmnally_ N ST X X X X
melanoleucus individuals are seen in
abandoned fields and dry
mountain ridges.

*Federal Legal Status:E = Endangered; T = Threatened; C = Candidate; SAT = Similarity of Appearance;

N = no critical habitat designated within the Action Area;

**State Legal Status: FE=Endangered by USFWS; FT=Threatened by USFWS; FT (S/A)=Federal Threatened due to similarity of appearance; SSC= Listed as Species of Special
Concern by FFWCC,; ST= State Population listed as Threatened by the FFWCC; N=Not currently listed, nor currently being considered for listing.

Table 2. Federal and state listed plants and lichen species in Coastal Rivers Basin, by watershed (FNAI 2017).

Status Watershed
Scientific Name Common Name Habitats Lower Upper Withlacoochee | Santa Alapaha
Federal | State | Suwannee | Suwannee Ri Fe .
. - iver - River
River River River
bottomland
Rhod_odendron Florida flame azalea forest, upland N E X
austrinum hardwood forest,
slope forest
sandhill upland
Xyris longisepala karst pond xyris lake, depression N E X X X
marsh
Xyris scabrifolia Harper's yellow- seepage slope, N T X X
eyed grass wet prairie, bog
Suwannee River Basin SWIM Plan Update G-17 ESA / D150586.00

Final

November 2017




Appendix G: Detailed Description of Listed Species and Habitats

estuarine tidal
marsh, hydric

Leitneria floridana corkwood hammock, T
freshwater tidal
swamp
. , hydric hammaock,
Carex chapmannii Chapman's sedge floodplain forest T
slope forest,
Magnolia ashei Ashe's magnolia upland hardwood E
forest
wet flatwoods,
Pycnanthemum Florida mountain- floodplain forest,
- . . T X
floridanum mint upland mixed
forest, sandhill
Calydorea s wet flatwoods,
. Bartram's ixia L E
coelestina wet prairie
floodplain forest,
Sideroxylon bottomland
lycioides buckthorn forest, upland E
hardwood forest
Calopogon many-flowered .
multiflorus grass-pink mesic flatwoods T
Nolina atopocarpa Florida beargrass mesic flatwoods T
Phoebanthus narrow-leaved mesic flatwoods, T
tenuifolius phoebanthus sandhill
mesic flatwoods,
Srt:\(/:zglcéiosma mock pennyroyal scrubby E
flatwoods
sandhill upland
Rhexia salicifolia Panhandle lake, depression T
meadowbeauty
marsh
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Appendix G: Detailed Description of Listed Species and Habitats

Polygonella !a_rge-leaved scrub T
macrophylla jointweed
scrub, maritime
Chamaesyce hammock, beach
- sand-dune spurge E
cumulicola dune, coastal
strand
L . . scrub, scrubby
Lechea divaricata pine pinweed flatwoods E
Physostegia Apalachicola seepage slope,
godfreyi dragon-head wet flatwoods, T
wet prairie
. . . seepage slope,
Ruellia noctiflora n:agtztrzligwenng wild wet flatwoods, E
P wet prairie
seepage slope,
chtellarla Florida skullcap wet ﬂat\.N.OOdS‘ . E
floridana wet prairie, mesic
flatwoods
seepage slope,
Andropogon wet flatwoods,
Pog pinewoods bluestem | wet prairie, mesic T
arctatus
flatwoods, upland
pine forest
wet flatwoods,
depression
. . Florida toothache marsh, mesic
Ctenium floridanum E
grass flatwoods,
scrubby
flatwoods
Pinguicula primrose-flowered
. . E
primuliflora butterwort
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Appendix G: Detailed Description of Listed Species and Habitats

blackwater
stream, clastic
ol . upland lake,
Najas filifolia narrowleaf naiad flatwoods/prairie T
lake, sandhill
upland lake
dome swamp,
Litsea aestivalis pondspice hydric hammock, E X
baygall
dome swamp,
Linum westii West's flax \évet prairie, E
epression
marsh
floodplain forest,
Malaxis unifolia green adder's-mouth | upland mixed E
orchid forest, slope
forest
Spigelia . hydric hammock,
loganioides pinkroot bottomland forest E
Arnoglossum variable-leaved hydric hammock,
. e . - . T
diversifolium Indian-plantain floodplain forest
hydric hammaock,
floodplain forest,
Pecluma plumula plume polypody bottomland E
forest, basin
swamp
Blechnum ;
occidentale var. hammock fern hydrlc hammock, E
. sinkhole
minor
Calopogon many-flowered mesic flatwoods T
multiflorus grass-pink
Verbesina variable-leaf mesic flatwoods, E
heterophylla crownbeard sandhill
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Appendix G: Detailed Description of Listed Species and Habitats

Pteroglossaspis
ecristata

giant orchid

mesic flatwoods,
upland hardwood
forest, scrubby
flatwoods, pine
rockland

Thelypteris reptans

creeping maiden
fern

rockland
hammock,
sinkhole

Asplenium
verecundum

modest spleenwort

rockland
hammocks,
limestone
outcrops,
grottoes, and
sinkholes

Coelorachis
tuberculosa

Piedmont jointgrass

sandhill upland
lake, marsh lake,
wet prairie,
depression
marsh

Rhexia parviflora

small-flowered
meadowbeauty

seepage slope,
dome swamp,
depression
marsh

Nemastylis
floridana

celestial lily

seepage slope,
dome swamp,
wet flatwoods,
wet prairie, mesic
flatwoods

Hartwrightia
floridana

hartwrightia

seepage slope,
wet flatwoods,
baygall, bog,
mesic flatwoods
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Appendix G: Detailed Description of Listed Species and Habitats

seepage slope,
wet flatwoods,

Rhododendron Chapman's .
- mesic flatwoods, E
chapmanii rhododendron scrubby
flatwoods
seepage slope,
Asclepias viridula southern milkweed wet flat\_/v_oods, . T
wet prairie, mesic
flatwoods
yellow fringeless seepag.e.slope, .
Platanthera integra orchid wet prairie, mesic E
flatwoods
spring-run
. . . . stream, hydric
Salix floridana Florida willow hammock, E
bottomland forest
Salvia urticifolia nettle-leaved sage upland glade E
Brickellia cordifolia | Flyr's brickel-bush | UPiand hardwood E X
forest
Corallorhiza upland hardwood
odontorhiza autumn coralroot forest E
. upland hardwood
Forestiera godfreyi Godfreys_ forest, slope E X
swampprivet forest
upland hardwood
Matelea floridana Florida spiny-pod forest, upland E X
mixed forest
upland hardwood
Agrimonia incisa incised groove-bur fqrest, upland T X
pine forest,
sandhill
Asplenium single-sorus upland mixed E
monanthes spleenwort forest
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Appendix G: Detailed Description of Listed Species and Habitats

. upland mixed
Callirhoe papaver poppy mallow forest E
upland mixed
Myriopteris . forest, rockland
microphylla southern lip fern hammock, shell E
mound
wet flatwoods,
depression
Ctenium floridanum Florida toothache marsh, mesic E
grass flatwoods,
scrubby
flatwoods
Phyllanthus wet flatwoods,
liebmannianus ssp. | pinewoods dainties hydric hammock, E
platylepis floodplain forest
Balduina purple honeycomb- wet flatwoods, E
atropurpurea head wet prairie
Calydorea s wet flatwoods,
. Bartram's ixia L E
coelestina wet prairie
Cal_y canthus sweet-shrub E
floridus
Orbexilum virgatum | pineland scurfpea E
Rudbeckia nitida | St John's blackeyed E
susan
Sideroxylon silver buckthorn E
alachuense
*Federal Legal Status: N = Not currently listed.
**State Legal Status: E=Endangered, T= Threatened; N= Not currently listed.
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