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1.0 INTRODUCTION 
 
The objective of this phase of the project is to calibrate SIMPLE-Monthly against measured data 
collected at multiple sites in Sarasota County. 
 
In the first phase of this project, Jones Edmunds developed a County-wide pollutant loading 
model within a GIS framework for Sarasota County. The model is referred to as the Spatially 
Integrated Model for Pollutant Loading Estimates (SIMPLE) and uses computational methods 
from the Watershed Management Model (WMM) and the Harvey Harper Method as well as 
additional methods to predict seasonal and annual loads from point sources, non-point sources 
(direct runoff and base flow), and septic tanks.   
 
The first component of the second phase added model functionality and changed the model time 
step from seasonal to monthly to synchronize with the approximate time-sensitivity of the 
response from the County’s bay monitoring of pollutant loads. Model enhancements included a 
significant change in the hydrologic calculations, the addition of wet and dry deposition of 
pollutants, three forms of irrigation, refinements to septic tank loading, and improved output 
formatting (both geographic and tabular). A significant amount of data development was also 
required to achieve the functionality listed above. As a naming convention, the two models are 
referred to as SIMPLE-Seasonal and SIMPLE-Monthly. Although each shares many of the same 
elements, they exist as two separate modes with somewhat different input requirements and 
output capabilities. The Design Report provides more detail on the development of SIMPLE-
Monthly. 
 
The second component of the second phase focused on calibration of SIMPLE-Monthly using 
flow monitoring data collected at multiple sites throughout Sarasota County. During the 2007 
hydrologic year, grab samples were also collected at these sites for pollutant analysis. A more 
detailed description of field monitoring data is provided in PBS&J’s Data Summary Report.  
 
SIMPLE-Monthly calibration was performed in two distinct steps: quantity calibration and 
quality calibration. During each calibration, runoff and base flow were treated as separate 
quantities. Accordingly, the separation of runoff and base flow in the measured flow data was 
required and water quality samples were collected during wet weather as well as base flow 
conditions. Since some monitoring sites were observed to be tidally influenced, water quality 
measurements were adjusted for tidal water influence when appropriate.  
 
Quantity runoff results were observed to be the strongest prediction from SIMPLE-Monthly 
during calibration. Quantity base flow results were also well calibrated, matching seasonal trends 
very well. However, base flow predictions were unable to capture some of the month-to-month 
variability observed in the measured data. Quality runoff results were mixed—with 
overpredictions being most prevalent for the parameters with lesser agreement between 
measured and predicted—suggesting that some EMCs used could possibly be lowered or that in-
stream processes are reducing some constituents. Quality base flow model results generally had 
better correlations to measured data than runoff. 
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2.0 CALIBRATION 
 
The most recent phase of the project focused on calibration of SIMPLE-Monthly using in-stream 
monitoring data collected at multiple sites throughout Sarasota County. During the 2007 
hydrologic year, grab samples were also collected by PBS&J at these sites for pollutant analysis. 
A detailed description of field monitoring data is provided in PBS&J’s Data Summary Report. 
SIMPLE-Monthly calibration was performed in two distinct steps: quantity calibration and 
quality calibration. During calibration, runoff and base flow were treated as separate quantities 
with all contributions besides runoff classified as base flow.  
 
2.1 DATA DEVELOPMENT 
 
2.1.1 Site Evaluation 
 
Originally, 16 automated rainfall monitoring system (ARMS) locations, referred to as tributary 
sites during calibration discussion—described in Table 1 and displayed spatially in Figure 1—
were identified for data collection. These sites represent a subset of monitoring sites maintained 
by the County, with flow data available starting in 2003. The contributing areas for all 
monitoring sites used in quantity and quality calibration were required for accurate model 
prediction. Contributing areas were delineated based on the County’s existing link-node model 
schematic downloaded from the County’s ftp site on July 9th, 2008. The areas were submitted to 
the County and approved before final calibration.  Generalized land use characteristics for the 16 
locations are summarized in Table 2, and Table 3 indicates the relative amounts of septic and 
irrigation contributions. The information in these tables helps determine which model parameter 
adjustments may be the most appropriate to improve calibration results. 
 
No flow or water quality measurements were recorded at the FRK-1 site during the 2007 
hydrologic year. Jones Edmunds suspects that the lack of flow recordings at FRK-1 is an artifact 
of the very dry monitoring period. Additionally, quantity and quality data for some sites were 
either inadequate or had a higher potential error for calibration, which is discussed further in the 
Quantity Data and Quality Data sections.  
 
2.1.2 Quantity Data 
 
Upon reviewing the flow data, it was apparent that five tributary sites (AL-1, GOT-2, HC-1, 
MYR-2, and NO-1) are too tidally influenced to be significantly useful for quantity calibration.  
An example of a tidally influenced gage is shown in Figure 2. Also in addition to no flow being 
recorded at FRK-1 during the monitoring period, it was apparent that six tributary sites (BS-CP, 
BS-MYK, CPS-2, DPS-2, SO-1, and WH-1) contained measurements of lower confidence or 
were less useful for quantity calibration during the 2007 hydrologic year. An example of a less 
useful flow gauge (due to the limited amount of time the flow was recorded) is shown in 
Figure 3. 
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In each case above, the collected data were not robust enough to be considered useful during the 
quantity calibration process. Data from the remaining four tributary sites (CAT-1, HUD-2, 
MAT-2, and PH-5) were deemed to be very robust for both quantity and quality calibration.  An 
example of a robust flow data set is shown in Figure 4. 
 
Given the small subset of robust data for quantity calibration, the remaining gauged tributary 
sites within the County were evaluated for use in the quantity calibration, resulting in the 
addition of four sites (EL-1, HUD-1, MAT-2, and PH-9) for quantity only. Generalized land use 
characteristics for the four additional locations are summarized in Table 4 and Table 5 indicates 
the relative amounts of septic and irrigation contributions. The four locations of robust quantity 
data are also included in Tables 4 and 5 for comparison. 
 
While the original intent was to calibrate the hydrologic model to flow data from the 2007 
hydrologic year, Jones Edmunds concluded that extending the quantity calibration period would 
provide for a more robust calibration due to the unusually dry conditions experienced during 
most of the 2007 monitoring period. Accordingly, additional flow data for each monitoring site 
were gathered starting before 2005. The resulting 2005-2007 data set was considered more 
robust with the 3 years representing a dry year (2007), average year (2006), and wet year (2005) 
testing the full range of model applicability relative to hydrologic conditions for the eight 
monitoring locations. 
 
For each quantity calibration site, flow data were separated into base flow and runoff. Each data 
point (time and flow) was classified as either base flow or runoff. If the data point was classified 
as base flow, all flow for that period was considered base flow. If the data point was classified 
runoff, base flow for that period was interpolated from the two nearest data points classified as 
base flow (one past, one future). The calculated base flow was subtracted from the total flow for 
that period to yield direct runoff. The classification of base flow or runoff was achieved in two 
steps.  
 
The first step was considered an initial guess at separation and was achieved using three 
thresholds. The maximum base flow (1) and minimum runoff (2) values limited base flow 
assignment to flows below the maximum and runoff assignments to flows above the minimum. 
For flows between these thresholds, a rate-of-change threshold (3) was used to assign that period 
as either base flow or runoff. When the change in flow from the previous period was greater than 
the threshold, the period was assigned as runoff and, conversely, when the change in flow was 
less than the threshold the period was assigned as base flow.  
 
The second step was an event review. Each runoff event identified during the first step of 
classification was reviewed by an engineer for quality control. In general, two types of 
corrections were made during the review. Occasional individual data points were identified as 
runoff caused by either obvious gauge errors or simply expected variation in the base flow data. 
In either case, these data points were classified as base flow, not runoff. Second, in some cases 
the runoff hydrograph tails were not classified as runoff using the above methodology since the 
initial and final rates of change were relatively small. While reviewing the events, Jones 
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Edmunds ensured that the full runoff hydrograph was classified as runoff. This was important 
not only to include additional flow records as runoff, but also to ensure an accurate initial and 
final base flow on either end of the runoff hydrograph for base flow interpolation.  An example 
of this method is illustrated in Figure 5.  The resulting base flow and runoff values were summed 
to monthly totals (ft3) for model calibration and are provided in Tables 6 and 7, respectively. 
 
2.1.3 Water Quality Data 
 
Constituent concentrations were measured at the tributary locations during wet and dry periods. 
A wet period was defined as having over 0.5 inch of rain in the preceding 24 hours and a dry 
period was defined as having less than 0.03 inch of daily rainfall over the preceding week.  More 
detail on data collection can be found in the PBS&J Data Summary Report. 
 
In an approach similar to the quantity calibration, the data from the tributary sites were first 
evaluated in terms of the confidence level (i.e., the potential for sources of error) that may be 
associated with each gauge. The intent of the evaluation was to determine the relative emphasis 
that should be placed on the results from each gauge in the quality calibration.  One of the largest 
factors in determining the relative emphasis placed on a given gauge is the degree of dilution 
from tidal water (determined by salinity) in the measured data.  Higher percentages of dilution 
lead to less confidence (i.e., higher error potential) since assumptions are necessary in 
determining only the watershed contributions to the measured data.  Based on findings from the 
quantity analysis and an evaluation of the monitoring data, CAT-1, HUD-2, MAT-2, and PH-5 
are the gauges in which Jones Edmunds had the highest confidence in measured data and 
subsequently placed the greatest emphasis on results. 
 
From salinity measurements, it was observed that some of the tributary sites were tidally 
influenced. Consequently, water quality measurements at these sites were impacted by the 
associated concentrations of tidal water. To preserve as much data as possible for calibration, all 
collected water quality data were examined for tidal influence and influenced data were 
corrected as detailed below. 
 
To determine bay salinity and other water quality parameters for tidal water influence of the 
monitoring locations, the County provided data retrieved from FDEP’s STORET for all 
monitoring locations in Sarasota’s bays. The monitoring sites were located spatially in GIS and 
assigned to their associated bay, allowing for comparisons between bays. As Table 8 shows, little 
variation was observed between the bays for the measured parameters, allowing for the 
assignment of a single set of water quality parameters for tidal water across the bays, which are 
summarized in Table 9. It should also be noted that not all parameters monitored at the tributary 
sites are measured at the bay monitoring locations, and only parameters measured at bay 
locations were corrected for tidal water influence. 
 
With the water quality parameters for tidal water established, each sample for all tributary 
monitoring locations was examined for salinity. The measured salinity at the tributary site was 
assumed to be a weighted average of tidal water and riverine water. A riverine salinity level of 
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0.1 PSS was assumed based on measurements observed at locations known to be free of tidal 
influence. Using the assumed salinity levels for tidal and riverine waters, the percent of tidal 
water was back-calculated from the weighted average for each sample. Samples with salinity 
measurements below 1.0 PSS were considered to be 100 percent riverine water for the purposes 
of tidal correction. The 1.0 PSS threshold is equivalent to 2 percent tidal water using the 
weighted-average approach. Table 10 summarizes tidal impacts for each monitoring location. 
Median values of water quality measurements following correction for tidal water influence are 
displayed in Table 11 for each monitoring location. 
 
HUD-2 is not classified as tidal since only one salinity measurement at the site exceeded 1.0 PSS 
threshold. Contrastingly, the four locations classified as tidal had at least four salinity 
measurements collected during “dry” periods above the 1.0 PSS threshold. No other sites 
recorded salinity measurements above the 1.0 PSS threshold. Interestingly, no salinity 
measurements over the 1.0 PSS threshold were recorded at the MYR-2 monitoring location even 
though flow measurements clearly show this location to be tidally influenced. Jones Edmunds 
hypothesized that while the locations stage is tidally influenced, the tidal prism does not reach as 
far upstream as the MYR-2 location—explaining the lack of measureable salinity. 
 
While the salinity-corrected results will allow for more representative comparisons between 
measured and predicted concentrations, the corrections fall short of eliminating all artifacts of 
tidal influence in the data—which is most apparent in the GOT-2 results. As Table 12 shows, the 
monitoring locations with less than 20% tidal water on average yield results within the range of 
measurements collected at sites considered more robust. However, GOT-2 results fall well 
outside this range and likely show the limitations of the tidal correction at this location. 
Accordingly, increasing confidence is placed in the corrected data as the average percent of tidal 
water decreases. 
 
2.2 MODEL CALIBRATION 
 
The model calibration was completed in two discrete steps. First, the hydrologic model was 
calibrated to match measured flows. This calibration provided accurate runoff and base flow 
values to be used in the water quality calibration that followed. During the calibration discussion, 
base flow refers to the combination of rainfall-derived base flow, irrigation, septic, and point 
source contributions. 
 
2.2.1 Flow Calibration 
 
As discussed in the Design Report, the hydrologic model applied for this project uses a Dupuit-
Forcheimer approximation to compute surficial groundwater flow. One concern with using the 
Dupuit-Forcheimer method is the creation of a scale-dependent model. To limit any scale effects, 
the model computation size was set to 6000 ft by 6000 ft, which is near the median size of the 
contributing areas for the monitoring sites used during quantity calibration. At this size, most of 
the rainfall-induced base flow variability can be handled by the groundwater flow coefficient. 
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While runoff and base flow are inherently linked within the hydrologic model, an accurate 
representation of runoff is more easily achievable, followed by base flow. Accordingly, runoff 
calibration was performed before base flow calibration.  
 
The runoff calibration process first focused on accurate DCIA assignment. Rain events between 
approximately 0.4 and 1.3 inches are good indicators of DCIA since these depths will result in 
DCIA runoff with relatively small depression storage but are unlikely to produce much runoff 
from pervious or UCIA areas. Focusing on rainfall events in this range, DCIA for each land use 
was calibrated, with the final DCIA and UCIA values shown in Table 13. 
 
The next focus of runoff calibration was CN values. Initially, the TR-55 methodology was used 
for CN assignment of combined pervious and UCIA areas. These initial results indicated that less 
runoff was predicted than measured across the monitoring sites. The methodology was switched 
to the County’s area-weighted average method, with pervious areas assigned a value of 78 and 
impervious areas assigned a value of 98. This method was derived to more accurately account for 
high water tables. As described in the Design Report, the Wetland and Water Bodies (non-Bay) 
land use CN assignment was modified during the calibration process due to the continuous 
nature of the hydrologic model compared to event-based modeling normally associated with the 
CN method. The County’s method improved the calibration results and was used for final 
calibrated CN values.  
 
Overall, the model runoff predictions match the measured data well in most cases.  Results of the 
runoff calibration at the eight water quantity gauges are shown in Figures 6 through 13. The 
variation visible in the calibration results could be an artifact of several influences on the data 
and model methodology. For example, given the daily time step of the hydrologic model a 2-inch 
event will yield the same predicted runoff if it occurred during a 30- or 300-minute window, 
while the physical system response would likely be different. Errors could also be inherent in the 
NEXRAD data and/or the measured flow data. Base flow separation could also have introduced 
error into the measured flow volumes.   
 
Once the runoff parameters were established, the base flow calibration was initiated. The two 
main parameters adjusted during the base flow calibration were the groundwater flow coefficient 
and the depth to receiving water body—C and BC, respectively, as described in the Design 
Report. While C can be considered solely a calibration parameter (although it can be estimated 
from physically based values), BC should physically represent the average channel depth where 
ground water flow is still reaching the surface. Considering the physical representation of BC, 
the BC values were kept in the range of 4 – 7 ft subsurface. While the predicted base flows match 
the measured data reasonably well, the base flow prediction is not as strong as the runoff 
prediction. The model was observed to be very capable of capturing seasonal patterns, but often 
failed to capture the month-to-month variability seen in the measured base flow at some sites. 
Results of the runoff calibration at the eight water quantity gages are shown in Figures 14 
through 21. 
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One of the underlying assumptions with the hydrologic model methodology is that the 
groundwater and surface water basins are similar. One of the noticeable trends with the base flow 
prediction is an increase in accuracy as the contributing area increases, which is possibly an 
artifact of the groundwater basin assumption. This is likely the main source of inaccuracy for 
base flow predictions. Other explanations may also explain the inaccuracies of the model base 
flow predictions, such as potential inaccuracies in the NEXRAD data, potential scaling issues, 
base flow separation errors, variable channel depth, or variable irrigation and septic influence 
issues. 
 
Due to the separate module structure of SIMPLE-Monthly, it is necessary to consider irrigation 
and septic results from SIMPLE-Monthly in the base flow calibration. Point sources were 
generally not considered to be a calibration parameter since they are largely based on measured 
flows. One of the better indicators of flow contribution from these sources is during dry periods, 
when rainfall-derived base flow should be small.  As may be seen in Figures 14 through 21, little 
flow was observed in the measured data during the dry periods for several of the monitoring 
sites, suggesting that irrigation and septic return fractions are relatively small. Since the 
irrigation and septic contributions were generally so small, it is difficult to conclude the level of 
accuracy in the calibration of the respective return fractions. However, sensitivity runs suggested 
that smaller return fractions yielded better overall fits to measured base flow. Although there is 
still some uncertainty in the data for assigning irrigation and septic return fractions, following the 
water quality calibration the return fractions were set to 16% for irrigation (1% DCIA and 15% 
groundwater) and 20% for septic. All water quantity data in this section results from these 
fractions. 
 
2.2.2 Water Quality Calibration 
 
Similar to the quantity calibration, runoff and base flow were treated separately during the water 
quality calibration. The runoff calibration is presented first, followed by the calibration of the 
base flow components. 
 
With flows set in the quantity calibration as discussed previously in this report, the remaining 
elements influencing runoff quality calculations are event mean concentrations and best 
management practice (BMP) removal efficiencies. The EMCs that will be the de facto standard 
in the pending Statewide Stormwater Treatment rule were used to the extent possible for runoff 
concentrations (Harper and Baker, 2007). EMCs for constituents and land uses that are not 
provided in the Harper and Baker report were taken from several sources, including a literature 
compilation performed as part of the Sweetwater Branch (City of Gainesville) investigation 
(Jones Edmunds, 2004), the CWM NPS pollution load model (CPSM) for Manatee County 
(unpublished—electronic files provided by SWFWMD), and the Lemon Bay Model 
(Environmental Research & Design, Inc., 2003). Removal efficiencies were based on literature 
values from published monitoring results from numerous studies conducted by the Florida 
Department of Environmental Protection, the U.S. Environmental Protection Agency, the Federal 
Highway Administration, the SWFWMD, and the Metropolitan Washington, D.C. Council of 
Governments.  Removal efficiencies for oil and grease and fecal coliform were obtained from 
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values compiled within the International Best Management Practices Database 
(www.bmpdatabase.org). 
 
Since the model produces output at a monthly time step and the monitoring was largely dictated 
by rainfall events (i.e., the intervals are not the same), runoff calibration focused on comparing 
measured wet sample concentrations to simulated runoff concentrations. A comparison of 
median monthly concentrations to median measured data was considered to be the best that can 
be made between the predicted and measured data for this project. As discussed previously, the 
greatest emphasis was placed on the results from CAT-1, HUD-2, MAT-2, and PH-5 since these 
sites appear to have fewer potential error sources. Comparisons of predicted median monthly 
concentrations and median measured concentrations for all monitoring locations are presented in 
Figures 22 through 31 for 10 measured constituents. For calibration of SIMPLE-Monthly, Jones 
Edmunds considered ortho-phosphorus measurements to be representative of dissolved 
phosphorus predictions. Although measured, fecal coliforms are not included in any model 
prediction due to their highly variable nature and likely loose correlation to otherwise reliable 
predictors of pollutant loading used in this model. 
 
The strongest water quality calibration was observed for some of the nutrient constituents, in 
particular TN, TKN, and TP. The only exception to the robust locations is HUD-2, where 
predicted concentrations are somewhat higher than measured concentrations at the gauge 
location. SIMPLE-Monthly’s prediction of other nutrient species (NH3, NOx, and DP) was not as 
strong but still exceeded the other predicted constituents. At almost every monitoring site the 
model overpredicted Zinc, Lead, TSS, and BOD. The results suggest in-stream processes may 
have had a measurable impact on concentrations at the tributary gauge locations. This possibility 
led to calculation of delivery ratios, further discussed in the Delivery Ratio section of this report. 
Table 14 displays measured and predicted runoff water quality parameters for each monitoring 
location. 
 
Base flow loading concentrations were initially set based on a previous study in the County 
(CDM, 1993), but were adjusted as necessary during calibration. The measured base flow 
concentrations are influenced by irrigation (from three possible sources), septic tanks, and point 
sources in addition to rain-derived base flow. As previously mentioned, data from the quantity 
calibration suggested that irrigation and septic influences may be minimal during dry periods. 
During the quality calibration, there was additional evidence that irrigation and septic influences 
are minimal in Sarasota County during dry times such as the 2007 monitoring period, though the 
quality signature of these sources appears to be larger than its quantity counterpart. Table 15 
displays the relative predicted TN loads by source for selected tributary locations with varying 
septic and irrigation density in the watershed. 
 
In addition to the very low flows during dry periods, the most compelling evidence suggesting 
minimal contributions is the lack of variation in nutrient concentrations measured at the four 
robust gauge locations. The influence of irrigation versus septic is first isolated by comparison of 
CAT-1 and PH-5. CAT-1 receives 80% of its irrigation from reclaimed sources with a septic/acre 
ration of 0.11 while PH-5 receives 25% of its irrigation from reclaimed sources with a septic/acre 
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ratio of 0.27. Measured nitrogen values are similar at the two locations, with PH-5 showing 
slightly high phosphorus measurements. The comparison of CAT-1 and PH-5 suggest that either 
both irrigation and septic have little influence on measured concentrations or that the two 
quantities offset. When HUD-2 measurements are considered, it is apparent that irrigation and 
septic influence on the measured gauge concentrations is minimal. This is because HUD-2 
receives no reclaimed irrigation and has the lowest septic/acre ratio of the four robust gauge 
locations (0.01), but measured nitrogen concentrations are within range of CAT-1 and PH-5. It is 
therefore hypothesized that during dry periods there is not enough groundwater movement to 
convey associated septic and irrigation loads to the watershed outfall before ET or other sources 
of extraction occur. It is also suspected that during wet periods the contributing influence of 
irrigation and septic sources may increase for similar reasons.  
 
As a result of these observations, the return fractions for irrigation and septic tanks were set to 
16% and 20%, respectively. The breakdown of irrigation fractions was 1% DCIA and 15% 
groundwater for all sources. 
 
Following these adjustments, the base flow concentrations resulted in a reasonable calibration. 
Median monthly predicted concentrations and median measured concentrations are displayed in 
Figures 32 through 41 for the tributary monitoring locations by constituent. 
 
Similar to the runoff calibration, nutrient concentrations showed strong calibration for base flow, 
again with accuracy decreasing following speciation of nitrogen (except for TKN) and 
phosphorus. Metal concentrations calibrated reasonably well for base flow, with lead predictions 
being better than zinc predictions. Table 16 summarizes measured and predicted base flow water 
quality parameters for each monitoring location. 
 
2.2.3 Delivery Ratios 
 
During the calibration process Jones Edmunds observed that the literature EMC loads were not 
indicative of concentrations measured at the tributary locations for some constituents. It is 
possible that this disagreement is an artifact of in-stream processes. One of the assumptions 
inherent in SIMPLE-Monthly is that physical, chemical, and biological processes occurring in 
the tributary streams before reaching the downstream monitoring site are of minimal influence. 
Since the data indicate that this assumption may not be valid for some constituents, Jones 
Edmunds suggests the delivery ratios displayed in Table 17—calculated by a comparison of 
measured and predicted runoff concentrations—for possible application to the predicted Bay 
loads.  However, whether the overprediction of some constituents is a function of in-stream 
process or EMCs that are not indicative of the monitored watersheds is unknown. 
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TABLES



Table 1 Description of Watersheds Used During Calibration

GAUGE BASIN WATERSHED SQUARE MILES LATITUDE1 LONGITUDE1

AL-1 Alligator Creek Lemon Bay 5.4 27.0580 -82.3955
BS-CP Big Slough Big Slough 76.9 27.0456 -82.2354
BS-MYK Big Slough Big Slough 96.7 27.0593 -82.2326
CAT-1 Catfish Creek Little Sarasota Bay 5.4 27.2255 -82.4862
CPS-2 Cowpen Slough Dona/Roberts Bay 56.9 27.1507 -82.4255
DPS-2 Deer Prairie Slough Myakka River 24.3 27.1351 -82.2558
EL-1 Elligraw Bayou Little Sarasota Bay 0.6 27.2440 -82.5060
FRK-1 Forked Creek Lemon Bay 2.6 27.0159 -82.3854
GOT-2 Gottfried Creek Lemon Bay 7.9 26.9722 -82.3443
HC-1 Hatchett Creek Dona/Roberts Bay 4.1 27.1002 -82.4250
HUD-1 Hudson Bayou Hudson Bayou 1.0 27.3250 -82.5280
HUD-2 Hudson Bayou Hudson Bayou 0.5 27.3228 -82.5266
MAT-1 Matheny Creek Little Sarasota Bay 1.3 27.2520 -82.5140
MAT-2 Matheny Creek Little Sarasota Bay 1.2 27.2524 -82.5136
MYR-2 Myakka River Myakka River 103.5 27.1227 -82.3501
NO-1 North Creek Little Sarasota Bay 3.0 27.2072 -82.4836
PH-5 Phillippi Creek Phillippi Creek 31.9 27.3227 -82.4810
PH-9 Phillippi Creek Phillippi Creek 2.2 27.2840 -82.5080
SO-1 South Creek Little Sarasota Bay 14.6 27.1946 -82.4621
WH-1 Whitaker Bayou Whitaker Bayou 5.3 27.3670 -82.5430
1Locations are approximate.



Table 2 Detailed Breakdown of Land Use Compressed into the 16 EMC Designations

COMPRESSED LANDUSE AL-1 BS-CP BS-MYK CAT-1 CPS-2 DPS-2 FRK-1 GOT-2 HC-1 HUD-2 MAT-2 MYR2 NO-1 PH-5 SO-1 WH-1
Open Land 10.2% 44.9% 33.3% 11.1% 26.3% 46.4% 36.8% 48.5% 15.8% 4.2% 13.0% 39.6% 15.0% 10.4% 26.0% 10.5%
Pasture 8.8% 5.3% 29.7% 5.5% 24.6% 12.2% 18.4% 15.3% 2.7% 0.0% 0.0% 15.7% 0.1% 11.8% 28.6% 5.3%
Row Crops 0.0% 0.6% 6.5% 0.0% 2.8% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 1.5% 0.0% 1.8% 2.7% 0.0%
General Agriculture 0.0% 1.3% 2.1% 0.0% 4.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% 0.3% 3.1% 1.5% 0.0%
Golf Courses 7.4% 1.1% 0.1% 10.1% 1.2% 0.0% 0.0% 3.0% 8.6% 0.0% 4.0% 0.5% 19.0% 4.6% 2.5% 4.0%
LDR 0.2% 22.1% 4.3% 1.2% 14.0% 0.1% 9.7% 0.5% 6.5% 0.0% 0.0% 6.2% 10.2% 12.1% 2.1% 10.2%
MDR 1 0.5% 0.6% 0.0% 7.3% 0.0% 0.0% 0.2% 3.2% 0.0% 5.4% 30.8% 0.0% 0.5% 7.5% 0.3% 7.6%
MDR 2 1.7% 1.9% 0.0% 4.6% 0.9% 0.0% 0.3% 3.4% 3.9% 78.5% 27.7% 0.0% 21.6% 14.5% 2.7% 11.6%
MDR 3 1.6% 0.3% 0.0% 0.0% 0.0% 0.0% 0.9% 0.1% 3.0% 0.0% 0.0% 0.0% 1.4% 3.1% 1.5% 0.0%
HDR 39.6% 0.5% 0.0% 23.9% 0.3% 0.0% 7.3% 2.8% 31.9% 0.0% 5.5% 0.0% 12.8% 7.1% 5.2% 15.6%
Commercial 5.2% 0.3% 0.2% 4.2% 0.3% 0.0% 0.3% 1.3% 5.9% 9.9% 3.6% 0.0% 3.7% 3.5% 0.6% 6.2%
Industrial 0.0% 0.2% 0.1% 8.8% 0.0% 0.0% 0.0% 0.0% 1.9% 0.0% 10.1% 0.0% 0.0% 3.3% 0.1% 12.6%
Transportation 5.8% 1.5% 0.4% 3.8% 1.7% 0.2% 0.3% 1.8% 2.9% 0.4% 2.7% 0.3% 1.2% 4.7% 2.9% 8.3%
Wetlands 9.9% 18.2% 23.1% 10.6% 21.3% 41.0% 22.1% 15.3% 10.1% 1.6% 1.2% 31.6% 8.2% 5.0% 19.1% 4.7%
Water Bodies (non-Bay) 9.2% 1.2% 0.3% 8.8% 2.5% 0.0% 3.5% 4.8% 6.8% 0.0% 1.4% 3.2% 6.0% 7.6% 4.2% 3.5%
Bay 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total Acreage 3474 49216 61875 3470 36416 15536 1639 5046 2614 294 781 66251 1929 20427 9331 3398



Table 3 Irrigation and Septic Influence

AC-1 BS-CP BS-MYK CAT-1 CPS-2 DPS-2 FRK-1 GOT-2 HC-1 HUD-2 MAT-2 MYR-2 NO-1 PH-5 SO-1 WH-1
Septics (#) 18 12387 1030 373 515 0 38 665 136 4 72 887 158 5521 738 863
Septic / Acre (#) 0.01 0.25 0.02 0.11 0.01 0.00 0.02 0.13 0.05 0.01 0.09 0.01 0.08 0.27 0.08 0.25
Irrigated Commercial/Residential Polygons (acres) 1693 12665 2750 1428 5699 8 308 570 1340 276 527 4187 969 9770 1156 1737
Irrigated Agriculture/Golf Polygons (acres) 257 1441 5330 351 2888 14 0 153 224 0 31 2182 372 1941 626 136
Irrigated Area (acres)1 362 2348 4272 406 2736 11 31 172 302 28 76 2055 376 2433 585 276
Irrigated Area (% area) 10.4% 4.8% 6.9% 11.7% 7.5% 0.1% 1.9% 3.4% 11.5% 9.4% 9.8% 3.1% 19.5% 11.9% 6.3% 8.1%
Acres 3474 49216 61875 3470 36416 15536 1639 5046 2614 294 781 66251 1929 20427 9331 3398
1Percent reported is an estimate with 10% used as the residential/commercial factor and 75% as the agriculture/golf factor.



Table 4 Detailed Breakdown of Land Use Compressed into the 16 EMC Designations for
            for Watersheds Included in Quantity Calibration

COMPRESSED LANDUSE EL-1 HUD-1 MAT-1 PH-9 CAT-1 HUD-2 MAT-2 PH-5
Open Land 7.8% 3.3% 2.1% 5.2% 11.1% 4.2% 13.0% 10.4%
Pasture 0.0% 0.0% 0.0% 0.0% 5.5% 0.0% 0.0% 11.8%
Row Crops 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.8%
General Agriculture 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 0.0% 3.1%
Golf Courses 8.9% 0.0% 0.0% 0.0% 10.1% 0.0% 4.0% 4.6%
LDR 2.1% 0.0% 0.0% 0.8% 1.2% 0.0% 0.0% 12.1%
MDR 1 35.6% 16.3% 22.7% 28.4% 7.3% 5.4% 30.8% 7.5%
MDR 2 6.6% 40.1% 28.7% 30.2% 4.6% 78.5% 27.7% 14.5%
MDR 3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.1%
HDR 24.6% 15.9% 23.3% 7.6% 23.9% 0.0% 5.5% 7.1%
Commercial 3.7% 21.3% 17.3% 10.6% 4.2% 9.9% 3.6% 3.5%
Industrial 0.0% 0.0% 0.0% 4.2% 8.8% 0.0% 10.1% 3.3%
Transportation 1.8% 2.2% 2.4% 2.7% 3.8% 0.4% 2.7% 4.7%
Wetlands 2.4% 0.2% 0.0% 4.8% 10.6% 1.6% 1.2% 5.0%
Water Bodies (non-Bay) 6.4% 0.6% 3.5% 4.8% 8.8% 0.0% 1.4% 7.6%
Bay 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total Acreage 411 620 846 1413 3470 294 781 20427



Table 5 Irrigation and Septic Influence for Watersheds Included in Quantity Calibration

EL-1 HUD-1 MAT-1 PH-9 CAT-1 HUD-2 MAT-2 PH-5
Septics (#) 12 28 573 1207 373 4 72 5521
Septic / Acre (#) 0.03 0.05 0.68 0.85 0.11 0.01 0.09 0.27
Irrigated Commercial/Residential Polygons (acres) 299 581 779 1097 1428 276 527 9770
Irrigated Agriculture/Golf Polygons (acres) 37 0 0 10 351 0 31 1941
Irrigated Area (acres)1 57 58 78 117 406 28 76 2433
Irrigated Area (% area) 14.0% 9.4% 9.2% 8.3% 11.7% 9.4% 9.8% 11.9%
Acres 411 620 846 1413 3470 294 781 20427
1Percent reported is an estimate with 10% used as the residential/commercial factor and 75% as the agriculture/golf factor.



Table 6 Runoff for Each Watershed Reported in Inches

MONTH PH-5 PH-9 HUD-2 HUD-1 MAT-1 MAT-2 EL-1 CAT-1
January-05 0.72 0.16 0.21 0.29 0.17 0.23 0.16 0.27
February-05 1.42 1.45 2.18 2.36 1.82 2.40 0.96 1.58
March-05 2.14 2.69 0.98 1.79 1.72 1.65 1.35 2.88
April-05 0.27 1.01 0.66 0.44 0.54 0.56 0.15 0.28
May-05 0.23 0.69 0.59 0.77 0.50 0.29 0.14 1.08
June-05 6.45 9.40 4.31 7.62 7.21 5.75 6.52 14.19
July-05 3.77 2.99 4.02 3.61 2.37 1.08 1.94 2.82
August-05 0.16 0.44 0.74 0.57 0.43 0.11 0.02 0.67
September-05 0.08 0.03 0.21 0.09 0.03 0.00 0.05 0.02
October-05 0.99 1.18 0.76 1.09 1.38 1.20 1.36 1.52
November-05 0.17 0.15 0.08 0.21 0.23 0.10 0.03 0.08
December-05 0.01 0.02 0.02 0.02 0.08 0.06 0.00 0.00
January-06 0.00 0.01 0.04 0.14 0.02 0.06 0.00 0.00
February-06 0.05 0.27 0.05 0.23 0.20 0.32 0.31 0.32
March-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12
April-06 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.01
May-06 0.01 0.11 0.21 0.16 0.03 0.04 0.00 0.03
June-06 0.13 0.22 0.82 1.50 0.69 0.51 0.59 0.22
July-06 1.65 3.07 3.86 3.53 1.56 1.73 2.68 1.83
August-06 0.35 1.17 2.85 2.04 0.49 0.23 8.17 0.38
September-06 5.13 5.53 4.39 5.01 5.78 2.45 2.56 3.96
October-06 0.09 0.13 0.67 0.16 0.03 0.08 0.05 0.07
November-06 0.13 0.25 0.33 0.12 0.34 0.14 0.13 0.04
December-06 0.14 0.43 0.20 0.20 0.13 0.04 0.19 0.07
January-07 0.10 0.06 0.15 0.08 0.04 0.03 0.13 0.11
February-07 0.28 0.50 0.42 0.03 0.55 1.26 0.20 0.41
March-07 0.00 0.01 0.04 0.00 0.00 1.02 0.00 0.01
April-07 0.13 0.41 0.32 0.03 0.21 0.44 0.19 0.09
May-07 0.01 0.01 0.26 0.00 0.00 0.00 0.00 0.03
June-07 0.07 0.11 0.98 0.04 0.20 0.08 0.03 0.07
July-07 0.35 0.20 1.06 0.81 1.52 1.91 1.94 0.22
August-07 0.31 0.61 0.80 0.51 0.45 0.33 2.26 0.24
September-07 0.34 0.85 0.84 0.79 0.91 0.83 1.42 1.01



Table 7 Base Flow for Each Watershed Reported in Inches

MONTH PH-5 PH-9 HUD-2 HUD-1 MAT-1 MAT-2 EL-1 CAT-1
January-05 0.60 0.60 0.26 1.56 1.26 1.67 2.00 5.17
February-05 0.47 0.43 0.33 0.87 0.29 1.21 0.85 4.12
March-05 1.10 1.63 1.18 1.36 2.43 4.20 0.81 6.20
April-05 0.87 0.96 0.41 0.81 0.83 3.89 1.24 4.47
May-05 0.87 1.02 0.43 0.65 0.28 1.99 0.99 2.59
June-05 2.80 1.77 1.61 2.10 3.00 3.86 3.52 3.28
July-05 3.30 1.57 1.67 2.57 3.06 4.15 3.42 6.24
August-05 1.72 0.84 1.46 1.56 0.66 2.33 1.39 1.59
September-05 0.72 0.42 0.35 1.38 0.68 1.18 0.44 1.27
October-05 0.43 0.69 0.33 1.05 1.35 0.70 0.80 1.55
November-05 0.49 0.47 0.39 1.21 0.77 0.62 1.76 2.54
December-05 0.41 0.50 0.22 1.23 1.27 1.18 3.74 4.88
January-06 0.28 0.31 0.20 1.23 1.20 1.98 3.84 4.30
February-06 0.32 0.48 0.19 0.63 1.72 2.57 3.60 3.33
March-06 0.20 0.35 0.35 0.40 0.31 1.07 1.69 1.83
April-06 0.10 0.30 0.33 0.35 0.05 0.06 0.00 0.73
May-06 0.09 0.27 0.38 0.40 0.26 0.02 0.00 0.29
June-06 0.18 0.17 0.42 1.08 0.69 0.68 1.18 0.40
July-06 1.38 1.48 1.90 2.07 1.40 2.50 5.37 1.94
August-06 1.73 1.41 1.47 3.40 0.47 0.53 12.26 1.47
September-06 3.24 2.10 1.85 3.62 1.88 0.65 9.66 2.05
October-06 0.71 0.73 0.75 0.90 0.19 1.92 2.62 0.64
November-06 0.37 0.59 0.22 0.61 0.98 1.26 2.50 0.51
December-06 0.29 0.35 0.08 0.97 0.32 0.72 2.58 0.14
January-07 0.41 0.46 0.24 0.80 0.36 0.67 1.32 0.56
February-07 0.43 0.79 0.20 0.82 1.48 3.48 0.37 0.60
March-07 0.27 0.32 0.16 0.71 0.21 2.44 0.01 0.44
April-07 0.19 0.36 0.15 0.53 0.34 1.54 0.24 0.18
May-07 0.09 0.09 0.15 0.23 0.11 0.34 0.00 0.26
June-07 0.12 0.11 0.15 0.24 0.18 1.08 0.00 0.59
July-07 0.13 0.43 0.14 0.20 0.66 1.13 0.82 0.40
August-07 0.54 0.98 0.14 1.08 0.69 2.42 0.92 0.55
September-07 0.47 0.74 0.14 0.60 1.01 2.08 1.41 0.55



Table 8 Measured Water Quality Parameters at Gauge Locations by Bay

BOD NH3 + NH4 TKN NOx TP DP SALINITY TSS BOD NH3 + NH4 TKN NOx TP DP SALINITY TSS
Blackburn Bay 1.0 0.017 0.335 - 0.128 0.016 35.1 8.4 0.3 0.009 0.092 - 0.024 0.005 2.6 2.9
Dona/Roberts Bay 0.8 0.021 0.267 0.013 0.115 0.020 35.7 7.8 0.4 0.013 0.097 0.009 0.024 0.015 1.9 3.3
Lemon Bay 1.5 0.031 0.480 0.020 0.174 0.047 34.2 8.1 0.9 0.024 0.127 0.030 0.045 0.022 1.9 2.6
Little Sarasota Bay 1.3 0.022 0.445 0.012 0.157 0.033 33.6 8.7 0.5 0.023 0.102 0.005 0.032 0.014 2.5 3.5
Roberts Bay 1.0 0.023 0.342 0.009 0.136 0.030 34.6 7.5 0.3 0.014 0.102 0.002 0.031 0.011 1.9 2.0
Sarasota Bay 0.9 0.016 0.274 0.008 0.109 0.011 36.1 7.7 0.4 0.011 0.104 0.003 0.026 0.003 1.3 3.7
All 1.1 0.022 0.357 0.012 0.137 0.026 34.9 8.0 0.5 0.016 0.104 0.010 0.030 0.012 2.0 3.0

Bay AVERAGE STANDARD DEVIATION



Table 9 Water Quality Parameters Assigned to Tidal Water

SALINITY (PSS) 35
BIOCHEMICAL OXYGEN DEMAND (MG/L) 1.1
TOTAL SUSPENDED SOLIDS (MG/L) 8
AMMONIA NITROGEN (MG/L) 0.020
NITRATE+NITRITE (MG/L) 0.015
ORTHO PHOSPHORUS (MG/L) 0.025
TOTAL KJELDAHL NITROGEN (MG/L) 0.340
TOTAL PHOSPHORUS (MG/L) 0.130



Table 10 Tidal Water Influence for Each Monitoring Site Determined from 
               Measured Salinity

AVG MAX MIN COUNT
LOW CONFIDENCE BS-CP 0.0% 0.0% 0.0% -

BS-MYK 0.0% 0.0% 0.0% -
CPS-2 0.0% 0.0% 0.0% -
DPS-2 0.0% 0.0% 0.0% -
MYR-2 0.0% 0.0% 0.0% -
SO-1 0.0% 0.0% 0.0% -
WH-1 0.0% 0.0% 0.0% -

ROBUST CAT-1 0.0% 0.0% 0.0% -
HUD-2 3.8% 34.0% 0.0% 1
MAT-2 0.0% 0.0% 0.0% -
PH-5 0.0% 0.0% 0.0% -

TIDAL AL-1 17.6% 44.4% 0.0% 7
GOT-2 60.8% 86.5% 20.5% 9
HC-1 6.8% 22.9% 0.0% 5
NO-1 10.8% 73.0% 0.0% 4

TRIBUTARY SITE TIDAL INFLUENCE



Table 11 Water Quality Collected During Wet and Dry Periods

DATA CONFIDENCE
LOCATION CAT1 HUD2 MAT2 PH5 BS-CP BS-MYK CPS-2 DPS-2 MYR-2 SO-1 WH-1 AL-1 GOT-2 HC-1 NO-1

Measured during "wet" period…
AMMONIA NITROGEN-(MG/L) 0.11 0.13 0.17 0.09 0.07 0.11 0.10 0.12 0.14 0.11 0.10 0.21 0.23 0.08 0.17
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 2.66 2.09 1.82 1.14 3.48 1.31 2.38 2.44 2.36 1.77 1.36 2.29 6.00 1.23 2.10
FECAL COLIFORM-(#/100 ML) 105 5550 2100 300 80 50 40 70 60 565 2550 1190 760 2400 700
LEAD-(UG/L) 0.67 1.40 0.67 0.67 0.67 0.67 0.67 0.79 0.67 0.67 0.70 0.67 0.67 0.67 0.67
NITRATE+NITRITE-(MG/L) 0.08 0.14 0.15 0.11 0.01 0.06 0.01 0.01 0.06 0.03 0.10 0.09 0.07 0.04 0.22
ORTHO PHOSPHORUS-(MG/L) 0.03 0.38 0.35 0.22 0.04 0.21 0.72 0.08 0.71 0.03 0.26 0.19 0.81 0.10 0.10
TOTAL KJELDAHL NITROGEN-(MG/L) 0.86 0.47 0.70 0.56 0.76 0.74 0.94 2.09 1.36 0.89 0.55 0.91 0.71 0.42 1.00
TOTAL NITROGEN-(MG/L) 0.99 0.61 0.77 0.66 0.78 0.75 0.97 2.10 1.38 0.87 0.66 1.00 0.78 0.46 1.22
TOTAL PHOSPHORUS-(MG/L) 0.16 0.44 0.40 0.30 0.15 0.28 0.84 0.15 0.83 0.09 0.38 0.25 0.95 0.15 0.26
TOTAL SUSPENDED SOLIDS-(MG/L) 7.40 3.30 3.20 2.80 5.60 2.60 4.40 8.73 6.80 11.70 2.00 4.60 2.27 1.80 5.60
ZINC-(UG/L) 4.00 14.15 8.60 8.35 5.00 4.80 4.30 1.50 9.30 2.65 10.20 4.90 4.35 5.40 3.30

Measured during "dry" period…
AMMONIA NITROGEN-(MG/L) 0.09 0.09 0.06 0.05 0.05 0.06 0.10 0.14 0.13 0.15 0.07 0.11 0.33 0.09 0.20
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 2.88 1.09 0.78 0.62 1.56 0.66 2.30 1.00 1.63 0.85 0.61 6.67 5.82 1.69 1.11
FECAL COLIFORM-(#/100 ML) 10 790 90 30 30 10 15 10 30 610 2900 200 440 980 215
LEAD-(UG/L) 0.67 1.10 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.74 0.67 0.67 0.67 0.67
NITRATE+NITRITE-(MG/L) 0.01 0.06 0.01 0.00 0.00 0.01 0.01 0.00 0.05 0.03 0.04 0.05 0.06 0.02 0.30
ORTHO PHOSPHORUS-(MG/L) 0.01 0.78 0.04 0.14 0.01 0.09 0.22 0.01 0.36 0.06 0.26 0.28 1.17 0.23 0.12
TOTAL KJELDAHL NITROGEN-(MG/L) 0.86 0.74 0.52 0.63 0.58 0.63 0.85 1.81 1.12 0.91 0.77 1.40 0.87 0.66 1.02
TOTAL NITROGEN-(MG/L) 0.75 0.80 0.55 0.63 0.58 0.67 0.89 1.81 1.18 0.94 0.80 1.46 0.93 0.68 1.32
TOTAL PHOSPHORUS-(MG/L) 0.11 0.89 0.10 0.21 0.05 0.22 0.30 0.06 0.45 0.13 0.33 0.42 1.04 0.27 0.32
TOTAL SUSPENDED SOLIDS-(MG/L) 10.00 6.20 2.40 1.40 3.40 4.00 6.90 2.60 8.40 7.90 2.20 17.09 3.80 3.79 3.27
ZINC-(UG/L) 3.85 8.60 6.30 2.20 2.20 5.50 3.90 4.00 4.10 3.70 6.65 5.50 6.50 6.80 4.40

ROBUST LOW CONFIDENCE TIDAL



Table 12 Comparison of Corrected Water Quality Data to Robust Water Quality Data for 
               Nutrient Constituents

NH3 (MG/L) NOx (MG/L) DP (MG/L) TKN (MG/L) TP (MG/L)
Corrected measurements during dry period

CAT-1 0.115 0.021 0.013 0.893 0.111
HUD-2 0.175 0.054 0.845 0.903 0.963
MAT-2 0.066 0.100 0.046 0.501 0.137
PH-5 0.084 0.004 0.147 0.638 0.211

0.110 0.045 0.269 0.729 0.363
AL-1 0.127 0.033 0.267 1.381 0.436
GOT-2 0.582 0.022 1.169 0.887 1.128
HC-1 0.110 0.047 0.279 0.988 0.436
NO-1 0.236 0.374 0.239 1.158 0.461

0.265 0.112 0.496 1.102 0.620
0.187 0.079 0.383 0.915 0.491

Corrected measurements during wet period
CAT-1 0.111 0.086 0.044 0.893 0.168
HUD-2 0.138 0.420 0.405 0.534 0.475
MAT-2 0.167 0.208 0.321 0.803 0.402
PH-5 0.089 0.100 0.239 0.549 0.327

0.125 0.198 0.253 0.689 0.344
AL-1 0.231 0.112 0.207 0.956 0.272
GOT-2 0.315 0.057 0.802 1.374 0.870
HC-1 0.091 0.043 0.106 0.414 0.144
NO-1 0.253 0.266 0.150 1.119 0.307

0.222 0.131 0.283 0.962 0.369
0.171 0.166 0.267 0.817 0.356WET Avg

DRY Avg

TIDAL Avg
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Table 13 Calibrated DCIA and UCIA Values for each Landuse

COMPRESSED LANDUSE DCIA UCIA
Open Land 0% 0%
Pasture 0% 0%
Row Crops 0% 0%
General Agriculture 0% 0%
Golf Courses 0% 0%
LDR 4% 16%
MDR 1 10% 25%
MDR 2 10% 25%
MDR 3 10% 25%
HDR 20% 30%
Commercial 40% 35%
Industrial 40% 35%
Transportation 20% 35%
Wetlands1 0% *
Water Bodies (non-Bay)1 0% *
Bay 0% 100%
1Curve number adjusted independent of UCIA during calibration.



Table 14 Runoff Measured and Predicted Concentrations

DATA CONFIDENCE
CAT1 HUD2 MAT2 PH5 BS-CP BS-MYK CPS-2 DPS-2 MYR-2 SO-1 WH-1 AL-1 GOT-2 HC-1 NO-1

AMMONIA NITROGEN-(MG/L) 0.11 0.13 0.17 0.09 0.07 0.11 0.10 0.12 0.14 0.11 0.10 0.21 0.23 0.08 0.17
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 2.66 2.09 1.82 1.14 3.48 1.31 2.38 2.44 2.36 1.77 1.36 2.29 6.00 1.23 2.10
LEAD-(UG/L) 0.67 1.40 0.67 0.67 0.67 0.67 0.67 0.79 0.67 0.67 0.70 0.67 0.67 0.67 0.67
NITRATE+NITRITE-(MG/L) 0.08 0.14 0.15 0.11 0.01 0.06 0.01 0.01 0.06 0.03 0.10 0.09 0.07 0.04 0.22
ORTHO PHOSPHORUS-(MG/L) 0.03 0.38 0.35 0.22 0.04 0.21 0.72 0.08 0.71 0.03 0.26 0.19 0.81 0.10 0.10
TOTAL KJELDAHL NITROGEN-(MG/L) 0.86 0.47 0.70 0.56 0.76 0.74 0.94 2.09 1.36 0.89 0.55 0.91 0.71 0.42 1.00
TOTAL NITROGEN-(MG/L) 0.99 0.61 0.77 0.66 0.78 0.75 0.97 2.10 1.38 0.87 0.66 1.00 0.78 0.46 1.22
TOTAL PHOSPHORUS-(MG/L) 0.16 0.44 0.40 0.30 0.15 0.28 0.84 0.15 0.83 0.09 0.38 0.25 0.95 0.15 0.26
TOTAL SUSPENDED SOLIDS-(MG/L) 7.40 3.30 3.20 2.80 5.60 2.60 4.40 8.73 6.80 11.70 2.00 4.60 2.27 1.80 5.60
ZINC-(UG/L) 4.00 14.15 8.60 8.35 5.00 4.80 4.30 1.50 9.30 2.65 10.20 4.90 4.35 5.40 3.30
AMMONIA NITROGEN-(MG/L) 0.23 0.43 0.25 0.30 0.37 0.43 0.41 0.40 0.38 0.34 0.36 0.31 0.33 0.30 0.17
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 4.43 8.81 4.83 5.12 4.66 4.41 4.48 4.46 4.23 4.10 7.07 5.71 5.01 5.85 3.14
LEAD-(UG/L) 3.69 4.55 2.58 4.58 10.15 13.33 10.72 16.59 14.94 7.73 5.18 4.59 8.96 3.66 2.39
NITRATE+NITRITE-(MG/L) 0.23 0.53 0.27 0.27 0.38 0.44 0.41 0.40 0.39 0.34 0.39 0.29 0.32 0.28 0.18
ORTHO PHOSPHORUS-(MG/L) 0.06 0.10 0.06 0.07 0.07 0.08 0.09 0.04 0.06 0.07 0.10 0.07 0.08 0.07 0.04
TOTAL KJELDAHL NITROGEN-(MG/L) 0.76 1.64 0.88 1.02 1.13 1.27 1.23 1.11 1.11 1.00 1.18 1.02 1.08 1.00 0.59
TOTAL NITROGEN-(MG/L) 1.02 2.15 1.16 1.38 1.49 1.68 1.64 1.45 1.46 1.33 1.58 1.39 1.46 1.37 0.79
TOTAL PHOSPHORUS-(MG/L) 0.16 0.33 0.19 0.20 0.17 0.19 0.20 0.10 0.14 0.17 0.27 0.22 0.21 0.22 0.12
TOTAL SUSPENDED SOLIDS-(MG/L) 31.00 46.62 30.67 38.94 27.45 28.57 37.68 13.20 26.87 34.07 51.78 38.60 47.93 38.37 21.24
ZINC-(UG/L) 47.73 90.99 49.10 71.13 34.63 13.93 33.16 5.69 25.30 42.04 80.06 75.68 83.98 70.31 39.23
AMMONIA NITROGEN-(MG/L) 112% 229% 46% 236% 434% 286% 308% 232% 174% 208% 255% 47% 48% 279% 3%
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 67% 322% 165% 349% 34% 237% 88% 83% 79% 132% 420% 149% -17% 376% 49%
LEAD-(UG/L) 450% 225% 285% 584% 1416% 1890% 1500% 2000% 2129% 1054% 640% 584% 1237% 446% 257%
NITRATE+NITRITE-(MG/L) 183% 275% 78% 149% 3676% 635% 4014% 3896% 548% 1029% 287% 223% 342% 589% -16%
ORTHO PHOSPHORUS-(MG/L) 85% -74% -82% -68% 83% -64% -87% -48% -91% 124% -62% -61% -90% -31% -56%
TOTAL KJELDAHL NITROGEN-(MG/L) -12% 250% 25% 83% 49% 72% 31% -47% -18% 13% 114% 12% 53% 139% -41%
TOTAL NITROGEN-(MG/L) 3% 252% 51% 109% 91% 124% 69% -31% 6% 53% 139% 39% 86% 197% -35%
TOTAL PHOSPHORUS-(MG/L) 0% -25% -52% -32% 13% -31% -77% -34% -83% 92% -29% -11% -78% 44% -53%
TOTAL SUSPENDED SOLIDS-(MG/L) 319% 1313% 858% 1291% 390% 999% 756% 51% 295% 191% 2489% 739% 2012% 2032% 279%
ZINC-(UG/L) 1093% 543% 471% 752% 593% 190% 671% 279% 172% 1486% 685% 1445% 1830% 1202% 1089%P
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Table 15 Water Quality Influence of Irrigation and Septic Sources. TN Load.

Runoff 2005 76% 72% 79% 76% 76% 72% 71%
Runoff 2006 71% 66% 77% 72% 69% 68% 66%
Runoff 2007 70% 67% 76% 73% 70% 69% 64%

average 72% 68% 77% 74% 72% 70% 67%
GW Baseflow 2005 22% 27% 19% 23% 20% 27% 22%
GW Baseflow 2006 25% 32% 21% 26% 24% 30% 25%
GW Baseflow 2007 25% 29% 21% 22% 19% 28% 21%

average 24% 29% 21% 24% 21% 28% 22%
Irrigation 2005 1% 1% 1% 1% 1% 1% 1%
Irrigation 2006 2% 2% 1% 2% 1% 1% 1%
Irrigation 2007 3% 2% 2% 4% 2% 2% 2%

average 2% 2% 1% 2% 1% 1% 1%
Septic 2005 1% 0% 0% 0% 4% 1% 5%
Septic 2006 2% 0% 0% 0% 6% 1% 7%
Septic 2007 2% 1% 1% 1% 9% 2% 13%

average 2% 0% 1% 0% 6% 1% 9%
Point Source 2005 0% 0% 0% 0% 0% 0% 1%
Point Source 2006 0% 0% 0% 0% 0% 0% 1%
Point Source 2007 0% 0% 0% 0% 0% 0% 0%

average 0% 0% 0% 0% 0% 0% 1%

HUD2 MAT1 MAT2 PH9TOTAL LOAD CONTRIBUTIONS CAT1 EL1 HUD1



Table 16 Base Flow Measured and Predicted Concentrations

DATA CONFIDENCE
CAT1 HUD2 MAT2 PH5 BS-CP BS-MYK CPS-2 DPS-2 MYR-2 SO-1 WH-1 AL-1 GOT-2 HC-1 NO-1

AMMONIA NITROGEN-(MG/L) 0.09 0.09 0.06 0.05 0.05 0.06 0.10 0.14 0.13 0.15 0.07 0.11 0.33 0.09 0.20
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 2.88 1.09 0.78 0.62 1.56 0.66 2.30 1.00 1.63 0.85 0.61 6.67 5.82 1.69 1.11
LEAD-(UG/L) 0.67 1.10 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.74 0.67 0.67 0.67 0.67
NITRATE+NITRITE-(MG/L) 0.01 0.06 0.01 0.00 0.00 0.01 0.01 0.00 0.05 0.03 0.04 0.05 0.06 0.02 0.30
ORTHO PHOSPHORUS-(MG/L) 0.01 0.78 0.04 0.14 0.01 0.09 0.22 0.01 0.36 0.06 0.26 0.28 1.17 0.23 0.12
TOTAL KJELDAHL NITROGEN-(MG/L) 0.86 0.74 0.52 0.63 0.58 0.63 0.85 1.81 1.12 0.91 0.77 1.40 0.87 0.66 1.02
TOTAL NITROGEN-(MG/L) 0.75 0.80 0.55 0.63 0.58 0.67 0.89 1.81 1.18 0.94 0.80 1.46 0.93 0.68 1.32
TOTAL PHOSPHORUS-(MG/L) 0.11 0.89 0.10 0.21 0.05 0.22 0.30 0.06 0.45 0.13 0.33 0.42 1.04 0.27 0.32
TOTAL SUSPENDED SOLIDS-(MG/L) 10.00 6.20 2.40 1.40 3.40 4.00 6.90 2.60 8.40 7.90 2.20 17.09 3.80 3.79 3.27
ZINC-(UG/L) 3.85 8.60 6.30 2.20 2.20 5.50 3.90 4.00 4.10 3.70 6.65 5.50 6.50 6.80 4.40
AMMONIA NITROGEN-(MG/L) 0.19 0.13 0.15 0.22 0.30 0.12 0.12 0.10 0.12 0.16 0.21 0.12 0.24 0.16 0.16
BIOCHEMICAL OXYGEN DEMAND-(MG/L) 2.27 1.95 2.15 2.38 2.83 2.05 2.00 1.99 2.02 2.14 2.42 1.93 2.45 2.03 2.02
LEAD-(UG/L) 1.14 0.82 0.91 2.23 0.79 0.80 0.85 0.80 0.80 1.05 0.89 1.13 0.79 1.42 1.17
NITRATE+NITRITE-(MG/L) 0.10 0.07 0.07 0.10 0.06 0.05 0.06 0.05 0.06 0.09 0.07 0.10 0.06 0.18 0.11
ORTHO PHOSPHORUS-(MG/L) 0.11 0.14 0.09 0.25 0.10 0.06 0.09 0.05 0.08 0.10 0.09 0.13 0.10 0.13 0.15
TOTAL KJELDAHL NITROGEN-(MG/L) 0.81 0.71 0.75 0.85 0.86 0.71 0.71 0.70 0.71 0.78 0.80 0.74 0.81 0.77 0.77
TOTAL NITROGEN-(MG/L) 0.91 0.81 0.83 0.97 0.94 0.77 0.79 0.75 0.78 0.87 0.87 0.86 0.89 0.98 0.90
TOTAL PHOSPHORUS-(MG/L) 0.29 0.43 0.29 0.86 0.34 0.23 0.31 0.20 0.28 0.28 0.28 0.34 0.32 0.36 0.38
TOTAL SUSPENDED SOLIDS-(MG/L) 7.45 7.17 7.65 7.21 7.89 7.89 7.73 7.97 7.72 7.50 7.88 7.18 7.70 7.22 6.99
ZINC-(UG/L) 8.77 10.52 8.81 13.70 9.05 8.31 9.14 8.01 8.84 8.70 8.59 9.47 9.03 10.57 9.95
AMMONIA NITROGEN-(MG/L) 112% 43% 153% 345% 506% 93% 17% -29% -9% 9% 201% 10% -27% 81% -22%
BIOCHEMICAL OXYGEN DEMAND-(MG/L) -21% 79% 175% 283% 81% 210% -13% 99% 24% 152% 297% -71% -58% 20% 81%
LEAD-(UG/L) 70% -25% 35% 233% 17% 19% 27% 19% 20% 57% 20% 68% 18% 113% 74%
NITRATE+NITRITE-(MG/L) 868% 24% 586% - - 423% 534% - 12% 187% 66% 79% -3% 806% -64%
ORTHO PHOSPHORUS-(MG/L) 1001% -82% 127% 77% 915% -31% -57% 408% -77% 65% -67% -54% -92% -42% 21%
TOTAL KJELDAHL NITROGEN-(MG/L) -6% -5% 44% 34% 49% 13% -16% -61% -37% -15% 4% -47% -7% 17% -24%
TOTAL NITROGEN-(MG/L) 21% 2% 50% 53% 62% 14% -11% -59% -34% -8% 9% -41% -5% 44% -32%
TOTAL PHOSPHORUS-(MG/L) 167% -52% 185% 307% 584% 5% 2% 237% -38% 115% -15% -20% -69% 32% 21%
TOTAL SUSPENDED SOLIDS-(MG/L) -26% 16% 219% 415% 132% 97% 12% 207% -8% -5% 258% -58% 103% 91% 114%
ZINC-(UG/L) 128% 22% 40% 523% 311% 51% 134% 100% 116% 135% 29% 72% 39% 55% 126%P
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Table 17 Delivery Ratios Estimated from Model Results

AMMONIA NITROGEN 0.333
BIOCHEMICAL OXYGEN DEMAND 0.500
LEAD 0.175
NITRATE+NITRITE 0.333
ORTHO PHOSPHORUS -
TOTAL KJELDAHL NITROGEN -
TOTAL NITROGEN -
TOTAL PHOSPHORUS -
TOTAL SUSPENDED SOLIDS 0.200
ZINC 0.150
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Figure 1 Monitoring Locations and Contributing Areas 
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Figure 2 Example of Tidally Influenced Data Set—Subset of MYR-2 Displayed 
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Figure 3 Example of Less Useful Flow Data—DPS-2 Displayed 
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Figure 4 Example of Robust Data Set—PH-5 Displayed 
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Figure 5 Example of Base Flow Separation—PH-9 Data 



 

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

Jan-05 Jul-05 Feb-06 Aug-06 Mar-07 Oct-07 Apr-08

Month

R
un

of
f (

in
)

Predicted Measured
 

Figure 6 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at EL-1 



 

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

Jan-05 Jul-05 Feb-06 Aug-06 Mar-07 Oct-07 Apr-08

Month

R
un

of
f (

in
)

Predicted Measured
 

Figure 7 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at CAT-1 
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Figure 8 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at HUD-1 
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Figure 9 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at HUD-2 
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Figure 10 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at MAT-1 
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Figure 11 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at MAT-2 
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Figure 12 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at PH-5 
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Figure 13 Comparison of Measured and Predicted Monthly Runoff Flow Volumes at PH-9 
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Figure 14 Comparison of Measured and Predicted Monthly Base Flow Volumes at EL-1 
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Figure 15 Comparison of Measured and Predicted Monthly Base Flow Volumes at CAT-1 
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Figure 16 Comparison of Measured and Predicted Monthly Base Flow Volumes at HUD-1 
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Figure 17 Comparison of Measured and Predicted Monthly Base Flow Volumes at HUD-2 
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Figure 18 Comparison of Measured and Predicted Monthly Base Flow Volumes at MAT-1 
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Figure 19 Comparison of Measured and Predicted Monthly Base Flow Volumes at MAT-2 
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Figure 20 Comparison of Measured and Predicted Monthly Base Flow Volumes at PH-5 
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Figure 21 Comparison of Measured and Predicted Monthly Base Flow Volumes at PH-9 
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Figure 22 Comparison of Measured and Predicted Median Runoff Concentrations of Total Nitrogen 
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Figure 23 Comparison of Measured and Predicted Median Runoff Concentrations of TKN 
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Figure 24 Comparison of Measured and Predicted Median Runoff Concentrations of NOx 
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Figure 25 Comparison of Measured and Predicted Median Runoff Concentrations of NH3 
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Figure 26 Comparison of Measured and Predicted Median Runoff Concentrations of Total Phosphorus 
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Figure 27 Comparison of Measured and Predicted Median Runoff Concentrations of Dissolved Phosphorus 
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Figure 28 Comparison of Measured and Predicted Median Runoff Concentrations of Lead 
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Figure 29 Comparison of Measured and Predicted Median Runoff Concentrations of Zinc 
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Figure 30 Comparison of Measured and Predicted Median Runoff Concentrations of TSS 
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Figure 31 Comparison of Measured and Predicted Median Runoff Concentrations of BOD 
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Figure 32 Comparison of Measured and Predicted Median Base Flow Concentrations of Total Nitrogen 
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Figure 33 Comparison of Measured and Predicted Median Base Flow Concentrations of TKN 
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Figure 34 Comparison of Measured and Predicted Median Base Flow Concentrations of NOx 
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Figure 35 Comparison of Measured and Predicted Median Base Flow Concentrations of NH3 
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Figure 36 Comparison of Measured and Predicted Median Base Flow Concentrations of Total Phosphorus 
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Figure 37 Comparison of Measured and Predicted Median Base Flow Concentrations Dissolved Phosphorus 
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Figure 38 Comparison of Measured and Predicted Median Base Flow Concentrations of Lead 
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Figure 39 Comparison of Measured and Predicted Median Base Flow Concentrations of Zinc 
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Figure 40 Comparison of Measured and Predicted Median Base Flow Concentrations of TSS 
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Figure 41 Comparison of Measured and Predicted Median Base Flow Concentrations of BOD 
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