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This report provides an update on the status and trends of water quality in the Sanibel River. The
period of record for this report is January 2002 through December 2010. This report includes only those
Stations iocaied within e Sanibel River (San-WQ-3 through Sa-WaQ-8) aid doss not include the
City’s estuarine monitoring sites located within Clam Bayou, Dinkins Bayou and Blind Pass (Fig. 1). All
data were collected either by Natural Resource Department staff or by the City’s contractor, Johnson
Engineering.

A seasonal Kendall trend test was used to evaluate trends in the data. Station median values for each
parameter were compared to the ‘typical’ Florida waterbody values published by Joe Hand (FDEP
2008) 1o evaluate heir Staus relative 6 other Fionida watsibodies (Tabié 1). Pércentile distibutions
were grouped in the following categories: 10-30 = below average, 31-69 = average, 70-90 = above
average (Duffey et al. 2007).

Overall, water quality within the Sanibel River remains relatively poor compared to other Florida
Freshwater streams. Median nutrient concentrations for ammonia nitrogen, total Kjeldahl nitrogen, total
nitrogen, and chiorophyll-a, a proxy for phytoplankion, were “above average” compared to other Florida
freshwater streams. Inorganic nitrogen in the form of nitrate was relatively low and exhibited decreasing
trends at all stations. Total phosphorus and ortho phosphorus were also relatively low, with total
phosphorus exhibiting decreasing trends at some stations and ortho phosphorus exhibiting slight
increasing trends at all stations.

Below is a brief summary of the status and trends results. At the end of the summary | have included a
map showing the monitoring station locations and tables with the summary statistics and results of the
status and trends analysis.

Salinity values were generally higher at the stations located near the water quality structures, with
mean salinities of 5.06 psu at San-WQ-5 and mean salinities of 2.99 psu at $an-WQ-8 (Fig. 1). Salinity
values were "above average® compared to other Florida freshwater streams, with all stations ranking
within the 80™ percaritile. Tris suggests that the Sanibel River is not a frus “freshwater” body, rather it is
estuarine in nature and criteria developed for freshwater streams may not be directly comparable.
Salinity exhibited an increasing trend at stations San-WQ-3, 4, and 5, with salinities increasing, on
average, 0.22 psu per year.

© Page 1



Dissolved oxygen (DO) values were relatively low compared to other Florida freshwater streams, with
all stations ranking within the 10" percentite. Mean DO values ranged between 2.41—4.32 mg/l, with
lower vallies associated with San-WQ-3 and Sarn-WQ-6 (Tables 2 Sitd 5). Stations San-WQ-6, 7 aid 8
exhibited an increasing trend, with DO increasing 0.23 mg/i per year. Values > 4 mg/l are desired to
maintain a healthy and well-balanced assemblage of fish and wildlife.

Ammonia nitrogen was relatively consistent among stations, with mean values varying less than 0.09
mg/l. Ammonia concentrations were relatively high at all stations, with median values at all stations
ranking within the 90™ percentile compared to other Florida freshwater streams. San-WQ-4 had the
highest median values at 0.15 mg/l. Ammonia exhibited an increasing trend at station San-WQ-3, with
ammonia increasing at 0.0054 mg/l per year.

Nitrate and nitrite nitrogen concentrations were relatively low compared to other Florida freshwater
streams, with nitrate and nitrite at all stations ranking within the 10" percentile. Nitrate nitrogen also
exhibited decreasing trends at all stations, with concentrations decreasing on average 0.003 mg/l per
year.

Total Kjeldah! nitrogen (TKN) was relatively high at all stations, with median concentrations ranking
within the 80™ and 90™ percentile compared to other Florida freshwater streams. Mean concentrations
were higher at stations SanWQ-4 and 7 and lowest at stations San-WQ-3, 5, and 8. TKN exhibited
increasing trends at all stations, with TKN increasing on average 0.112 mg/| per year.

Total nitrogen (TN) was relatively high, with all of the stations ranking between the 60" and 80™
percentiles compared to other Florida freshwater streams. Mean concentrations were higher at stations
San-WQ-4 and 7 and lowest at stations San-WQ-3, 5, and 8. Total nitrogen exhibited increasing trends
at all stations, with TN increasing on average 0.112 mg/l per year. Concentrations and trends paralleled
those of total Kjeldahl nitrogen suggesting that a majority of the TN pool in the Sanibel River is made up

of organic nifrogen.

Ortho phosphorus was relatively low, with all stations “below average” and ranking between the 10"
and 20" percentiles. Ortho phosphorus concentrations were generally higher at the eastem stations
with stations San-WQ-7 and 8 having the highest mean values. All stations exhibited increasing trends,
with concentrations increasing on average 0.003 mgfl per year.

Total phosphorus concentrations were relatively low and were “below average” or “average” for all
stations, except for San-WQ-7. Stations San-‘WQ-3 and 5 had the lowest concentrations; while San-
WQ-7 and 8 had the highest concentrations. Total phosphorus exhibited decreasing trends at stations
San-WQ-7 and 8, with concentrations decreasing 0.007 mg/ per year.

Chlorophyn-a is a measure of primary productivity and can be used as a proxy for phytoplankion
{microalgae). Chlorophyll-a was “above average” at all stations. Mean chlorophyll-a concentrations
were greatest at the eastem stations, with San-WQ-7 and 8 having hé highest valies. All Stations
exhibited increasing trends, with concentrations increasing on average 2.89 mg/m® per year. Increases
in chlorophyll-a can result from increased nutrient inputs, increased light available to phytoplankton,
and/or changes in the residence time. Reductions in inorganic nitrogen (nitrate) and total phosphorus
iy b the result of uptake by phytoplankton within the river.

© Page 2



Figure 1. Map of Sanibel showing water quality monitoring locations
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Table 1. ‘Typical’ Florida stream water quality percentile distributions (Hand 2008)

Nitrate
+
Temp DO Salinity Spc Cond pH Ammonia Nitrate Nitrite Nitrite TKN
Percentile (°C) {mgh) (psu) (mS/cm) (units) (mgh) (mgh) (mal) (mgh) (mgh)
10 21.90 3.11 0.025 0.04 573 0.0120 0.0141 0.0028 0.0060 0.308
20 24.00 4.10 0.07 0.07 6.30 0.0182 0.0288 0.0040 0.0118 0.460
30 2493 476 0.10 0.11 6.68 0.0240 0.0400 0.0048 0.0200 0.585
40 25,55 542 0.13 0.18 6.94 0.0300 0.0528 0.0060 0.0300 0.710
50 26.60 582 0.185 0.25 7.1 0.0370 0.0944 0.0080 0.0510 0.825
60 27.00 6.23 0.23 0.35 7.24 0.0440 0.1553 0.0100 0.0805 0.860
70 27.70 6.76 0.32 0.48 7.37 0.0551 0.2130 0.0100 0.1400 1.100
80 28.38 7.3 0.56 0.65 7.49 0.0738 0.3360 0.011D 0.2225 1.325
90 29.40 8.04 6.59 1.26 7.70 0.1176 0.7910 0.0173 0.4510 1.706
No. of
Waterbodles 325 1394 871 1352 1397 1295 280 284 1297 1292
TN  OrthoP TP Chl-a Color Fecal Strep TOC TSS
Percentile  (mgl) (mgh) (maA) (mg/m3) (CU) (CFU) (mg/) (mgh) Turbidity (NTU)
10 0470 0.055 0.015 1.00 2125 16 3.80 3.00 1.10
20 0616  0.064 0.025 1.00 40.00 36 5.70 4.00 1.60
30 0760 0.092 0.040 1.00 49.80 62 8.40 4.00 2.00
40 0879 0.148 0.058 1.20 57.50 N 10.40 4.30 254
50 1.004 0178 0.076 1.89 70.00 150 12.75 5.00 3.00
60 1146 0224 0.101 290 80.00 260 15.20 5.00 3.84
70 1312 0338 0.138 414 103.50 390 17.83 6.50 465
80 1.855 0.548 0.209 6.30 150.00 610 22,00 9.00 6.00
90 1978 1615 0.395 15.00 205.00 1000 30.00 15.00 8.60
No. of
Waterbodies 1313 67 1317 1222 1287 117 1111 1124 1320
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Table 2. SAN-WQ-3 descriptive statistics and percentile distributions relative to ‘typical’ Florida waterbodies (Hand 2008)

Seasonal
Median compared Kendall
to Typical FL Status Relative Trend
Standard Stream Percentiles  to Typical FL Resuits Slope
SAN-WQ-3 n Mean Median Min Max Deviation (Hand 2008) Streams [a=.05) (unitslyr)
Water Temperature (°C) 94 2353 2422 1174 31.18 471 20 Below Average No Trend
Dissolved Oxygen (mg/) 94 241 207 0219 707 154 10 Below Average No Trend
Salinity (psu) 92 168 1.54 0O 765 0.88 80 Above Average Increasing 0.1274
Specific Conductance (mS/cm) 93  3.11 283 0.007 13.39 1.54 90 Above Average Increasing 0.2187
pH (units) 94 7.73 769 651 92 0.40 90 Above Average No Trend
Ammonia (mg/l) 94 013 0.124 0005 070 0.12 90 Above Average Increasing 0.0054
Nitrate (mg/i) 94 003 0.007 0002 035 0.06 10 Below Average Decreasing  -0.0031
Nitrite (mgfl) 84 0.01 0.003 0002 0.04 0.01 10 Below Average No Trend
Nitrate + Nitrite (mg/) 94 0.03 0009 0002 035 0.06 10 Below Average  Decreasing  -0.0028
Total Kjeldahl Nitrogen (mg/l) 94 139 145 030 347 0.52 80 Above Average Increasing 0.1177
Total Nitrogen (rngft) 94 142 147 030 348 0.52 60 Average Increasing 0.1166
Ortho Phosphorus (mgh) 94 003 0028 0.001 0.101 0.02 10 Below Average Increasing 0.0009
Total Phosphorus (mg/l) 94 009 0.069 0.01 1.1 0.12 40 Average No Trend
Chlorophyll-a (mg/m®) 94 1896 1015 0.02 161 25.84 80 Above Average Increasing 1.529
Color (CU)* 36 61.28 5200 1200 192 34.00 30 Below Average No Trend
Fecal Streptococci (cfu)* 32 739 305 400 616 120 10 Below Average No Trend
Total Organic Carbon (mg/l) 94 2813 253 050 162 18.46 80 Above Average Increasing 1.241
Total Suspended Solids (mg/l) 94 7.78 500 025 7540 11.27 40 Average No Trend
Turbidity (NTU) 94 290 180 026 5000 543 20 Below Average Increasing 0.2383

* Cdlor and Fecal Streptococci sampling was discontinued April 27, 2005.
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Table 3. SAN-WQ-4 descriptive statistics and percentile distributions relative to ‘typical’ Florida waterbodies (Hand 2008)

Seasonal
Median compared Kendall
to Typical FL Status Relative Trend
Standard Stream Percentiles  to Typical FL Results Slope
SAN-WQ-4 n Mean Median Min Max Deviation (Hand 2008) Streams [0=.05) {unitslyr)
Water Temperature (°C) 93 2448 2539 1320 31.93 454 30 Below Average No Trend
Dissolved Oxygen (mgfl) 93 432 380 018 1547 298 10 Below Average No Trend
Sallinity (psu) 91 208 186 060 1014 1.26 80 Above Average Increasing 0.1612
Specific Conductance (mS/cm) 92  3.93 354 134 17.19 225 90 Above Average Increasing 0.3048
pH (units) 93 783 781 641 913 0.51 90 Above Average No Trend
Ammonia (mg/l) 93 022 0152 001 203 0.29 90 Above Average No Trend
Nitrate (mg/l) 83 004 0.008 0002 059 0.09 10 Below Average  Decreasing  -0.0030
Nitrite (mofl) 93 0.01 0.004 0.001 012 0.02 10 Below Average No Trend
Nitrate + Nitrite:\(mg/l) 93 005 0.011 0002 059 0.09 10 Below Average  Decreasing  -0.0030
Total Kjeldahl Nitrogen (mg/l) 93 1.98 183 005 6.36 1.12 90 Above Average Increasing 0.1793
Total Nitrogen (mg/l) 93 202 186 009 6.37 1.11 80 Above Average Increasing 0.1780
Ortho Phosphorus (mgfl) 93 004 0.033 0001 015 0.03 10 Below Average Increasing 0.0015
Total Phosphorus (mg/) g3 o011 0.082 0006 075 0.1 50 Average No Trend
Chlorophyll-a (mg/m®) 93 33.00 178 0.01 297 4471 90 Above Average Increasing 3.154
Color (CU)* 35 87.51 80 4500 240 41.95 60 Average Increasing 13.72
Fecal Streptococci (cfu)* 31 4077 32 1.00 264 51.44 10 Below Average No Trend
Total Organic Carbon (mg/l) 93 3463 3365 050 77.10 13.69 g0 Above Average No Trend
Total Suspended Solids (mg/l) 93 12.08 48 060 300 31.97 40 Average No Trend
Turbidity (NTU) 93 477 21 018 50 713 20 Below Average Increasing 0.2402

* Cadllor and Fecal Streptococci sampling was discontinued April 27, 2005.
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Table 4. SAN-WQ-S descriptive statistics and percentile distributions relative to ‘typical’ Florida waterbedies (Hand 2008)

Seasonal
WMedian compared Kendail
to Typical FL Status Relative Trend
Standard Stream Percentiles  to Typical FL Results Slope
SAN-WQ-5 n Mean Median Min Max Deviation (Hand 2008) Streams [a=.05) {units/yr)

Water Temperature (°C) 92 2406 2418 1182 31.02 476 20 Below Average No Trend
Dissolved Oxygen (mg/l) 92 378 357 022 880 219 10 Below Average No Trend
Salinity (psu) 9 506 2.59 0 2892 5.38 80 Above Average Increasing 0.3701
Specific Conductance (mS/cm) 90 10.05 461 0.007 9860 1365 90 Above Average Increasing 0.6225
pH (units) 92 770 768 668 866 0.37 80 Above Average No Trend
Ammonia (mg/l) 92 015 0.111 0008 059 0.14 90 Above Average No Trend
Nitrate (mg/) 92 004 0.009 0002 043 0.08 10 Below Average  Decreasing  -0.0029
Nitrite (mg/1) 94 001 0.003 0.002 0.06 0.01 20 Below Average No Trend
Nitrate + Nitrite{mg/l) 94 004 0012 0.002 043 0.08 10 Below Average  Decreasing  -0.0024
Total Kjeldahl Nitrogen (mg/l) 92 149 150 020 320 0.54 80 Above Average Increasing 0.0883
Total Nitrogen {mg/) 94 1.49 163 003 320 0.57 70 Above Average Increasing 0.0884
Ortho Phosphorus (mg/) 92 003 0.027 0001 012 0.03 10 Below Average Increasing 0.0016
Total Phosphorus (mgh) 92 007 0.059 0.002 1.26 0.13 40 Average No Trend
Chlarophyll-a (mg/ma) 92 1047 576 0.01 62 12.34 70 Above Average Increasing 0.5515
Color (CU)* 34 76.38 70 28.00 192 27.85 50 Average No Trend
Fecal Streptococci (cfu)* 30 2693 900 100 206 4340 10 Below Average No Trend
Total Organic Carbon (mg/l) 92 4376 3400 050 793 80.25 80 Above Average No Trend
Total Suspended Solids (mg/) 92  3.39 240 025 19.00 373 10 Below Average  Decreasing -0.1817
Turbidity (NTU) 92 17 098 009 1343 2.05 20 Below Average No Trend

* Cdlor and Fecal Streptococci sampling was discontinued April 27, 2005.

® Page 7



Table 5. SAN-WQ-6 descriptive statistics and percentile distributions relative to ‘typical’ Florida waterbedies (Hand 2008)

Seasonal
WMedian compared Kendall
to Typical FL Status Relative Trendl
Standard Stream Percentiles  to Typical FL Results Slepe
SANWQ-6 n Mean Median Min Max Deviation {Hand 2008) Streams {a=.05) (unitslyr)

Water Temperature (°C) 92 2369 2421 1115 3507 507 20 Below Average No Trend
Dissolved Oxygen (mgfl) 92 263 222 024 798 204 10 Below Average Increasing 0.2634
Salinity (psu) 9 1.88 170 100 452 076 80 Above Average No Trend
Specific Conductance (mS/cm) 91 3.55 327 198 815 1.31 90 Above Average Mo tremd
pH (units) 92 782 778 696 976 0.50 90 Above Average Increasing 0.0398
Ammonia (mg/l) 92 017 0121 002 130 0.20 90 Above Average Mo trend
Nitrate (mg/) 92 0.03 0.006 0002 04 0.07 10 Below Average Decreasing  -0.0032
Nitrite (mg/l) 94 0.01 0.003 0002 0.03 0.01 10 Below Average No Trend
Nitrate + Nitrite:x(mgfl) 94 003 0.006 0.002 044 0.07 10 Below Average  Decreasing  -0.0030
Total Kjeldahl Nitrogen (mg/l) 92 1.83 180 040 395 0.66 90 Above Average Increasing 0.0863
Total Nitrogen (rg/l) 84 182 183 003 395 0.70 80 Above Average Increasing 0.0815
Ortho Phosphorus (mgh) 92 004 0044 0001 015 0.03 10 Below Average Increasing 0.0037
Total Phosphorus (mg/) 92 013 0102 0.02 098 015 60 Average No Trend
Chlarophyll-a (mg/m®) 92 3455 243 001 151 33.06 90 Above Average Increasing 3.703
Colar (CU)* 34 56.09 52 18 144 2385 30 Below Average No Trend
Fecal Streptocecci (cfu)* 29 9728 54 14 560 118 20 Below Average No Trend
Total Organic Carbon (mg/l) 92 2892 272 050 7460 13.99 80 Above Average No Trend
Total Suspended Solids (mg/l) 92 10.55 67 080 9360 1234 70 Above Average No Trend
Turbidity (NTU) 92 786 562 050 38 7.20 70 Above Average Increasing 0.5583

* Cdlor and Fecal Streptococci sampling was discontinued April 27, 2005.
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Table 6. SAN-WQ-7 descriptive statistics and percentile distributions rellative to ‘typical’ Florida waterbodies (Hand 2008)

Seasomal
Median compared Kendall
to Typical FL Status Relative Trend
Standard Stream Percentiles  to Typical FL Results Slope
SANWQ-7 n Mean Median Min Max Deviation {Hand 2008) Streams [a=.05) (units/yr)

Water Temperature (°C) 92 2508 2562 1323 3397 499 50 Average No Trend
Dissolved Oxygen (mgf) 92 336 289 028 1212 243 10 Below Average Increasing 0.2325
Salinity (psu) 90 1.99 18 0 521 0.84 80 Above Average No Trend
Specific Conductance (mS/cm) 91  3.77 347 0005 933 1.51 90 Above Average Na trend
pH (units) 92 7.9 78 719 9.06 0.42 90 Above Average Increasing 0.0339
Ammonia (mg/) 92 017 0121 0005 132 0.20 90 Above Average No Trend
Nitrate (mg/) 92 003 0.008 0002 036 0.07 20 Below Average Decreasing  -0.0031
Nitrite (mg#l) 94 0.01 0.003 0.002 0.025 0.01 10 Below Average No Trend
Nitrate + Nitrite (mg/1) 94 0.04 0010 0002 0.36 0.07 10 Below Average  Decreasing  -0.0030
Total Kjeldahl Nitrogen (mg/l) 92 197 200 005 416 0.76 80 Above Average Increasing 0.1033
Total Nitrogen (mgfl) 94 195 200 003 416 0.80 80 Above Average Increasing 0.1038
Ortho Phosphorus (mgfl) 92 004 040 0002 013 0.03 10 Below Average increasing 0.0030
Total Phosphorus (mgf) 92 016 0139 002 1.07 0.13 70 Above Average  Decreasing  -0.0077
Chlorophyll-a (mglms) 92 4488 387 0.06 134 3476 90 Above Average Increasing 5.836
Colar (CU)* 34 5482 50 20 108 19.68 40 Average No Trend
Fecal Streptococei (cfu)* 29 115 85 36 460 94 30 Below Average No trend
Total Organic Carbon (mg/l) 92 29.08 2795 050 81.20 1298 80 Above Average  Decreasing  -0.9842
Total Suspended Solids (mg/) 92 12.01 8.9 1.2 50 8.49 80 Above Average No Trend
Turbidity (NTU) 92 764 548 069 37 6.35 70 Above Average Increasing 053

* Cdlor and Fecal Streptococci sampling was discontinued April 27, 2005.
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Table 7. SAN-WQ-8 descriptive statistics and percentile distributions relative to ‘typical’ Florida waterbodies (Hand 2008)

Seasonal
Median compared Kendail
to Typical FL Status Relative Trend
Standard Stream Percentiles  to Typical FL Results Slope
SANWQ-8 n Mean Median Min Max Deviation (Hand 2008) Streams [a=.05) (unitslyr)
Water Temperature (°C) 92 2390 2442 1124 3235 518 20 Below Average No Trend
Dissolved Oxygen (mgh) 92 3.06 248 013 1389 222 10 Below Average Increasing 0.195
Salinity (psu) %0 298 238 0 1162 210 80 Above Average No Trend
Specific Conductance (mS/cm) 91 546 448 002 197 359 90 Above Average No Trend
pH (units) 92 773 771 712 886 037 80 Above Average Increasing 0.0340
Ammonia (mg/l) 92 016 0127 0003 1.15 017 90 Above Average No Trend
Nitrate (mg/l) 92 0.03 0.006 0002 0.30 0.06 10 Below Average  Decreasing  -0.0025
Nitrite (mg/l) 94 001 0003 0002 0.03 0.01 10 Below Average No Trend
Nitrate + Nitrite:(mg/l) 94 003 0.009 0.002 030 0.06 10 Below Average  Decreasing  -0.0023
Total Kjeldahl Nitrogen (mg/l) 92 1.50 1.50 005 258 0.54 80 Above Average Increasing 0.0594
Total Nitrogen ¢mg/l) 84 148 1.52 0.03 258 0.58 70 Above Average increasing 0.1029
Ortho Phosphorus (mg/l) 92 0.05 0.060 0001 0.36 0.04 20 Below Average Increasing 0.0045
Total Phosphorus (mg/) 92 014 0116 002 074 0.10 60 Average Decreasing  -0.0063
Chlarophyll-a (mg/m®) 92 4217 2410 006 747 8247 90 Above Average Increasing 2.567
Color (CU)* 34 6429 60 40 112 19.36 40 Average No Trend
Fecal Streptococci (cfu)* 30 7943 53 1 348 779 20 Below Average No Trend
Total Organic Carbon (mg/l) 92 26.83 2365 05 76.80 12.81 80 Above Average No Trend
Total Suspended Solids (mg/l) 92 7.64 6 050 4360 6.08 60 Above Average No Trend
Turbidity (NTU) 92 39 267 062 27 433 50 Average Increasing 0.2845

* Cdlor and Fecal Streptococci sampling was discontinued April 27, 2005.
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