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Figure 99.  Caddo Lake Ammonia Observations. 

 
5.3 NITRITE-NITRATE (NOx) 

Caddo Lake has been monitored fairly extensively for NOx at the north central segment as well as the 
first and third segments in the southwest portion of the lake (NC, SW1, and SW3) with little to no 
sampling in the remainder of lake. None of these records exceeded the reservoir screening criteria. 
Because limited data were collected and much of the data are reported at the detection limit, trends could 
not be determined. Additional data should be collected in more locations within the lake near the river 
confluences to provide data for trend analyses and to characterize lake interactions. 
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Segment 14 Southwest 1
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Segment 14 Southwest 3
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Figure 100.  Total Nitrite-Nitrate Nitrogen (NOx) Concentrations in Caddo Lake. 

 
 
5.4 OTHER PARAMETERS OF INTEREST 

The chlorophyll-a concentration exceeded the screening criteria for two values of the four samples 
collected in SW2, for 4 values out of 31 samples in SW1, and 4 out of 23 samples in SW3. Chlorophyll-a 
exceeded the screening limit in 14.3% of readings in NW, and 13.2% in NC with a rising trend (Figure 
101). Orthophosphate concentrations were plotted for the sub-areas within Caddo Lake (Figure 102). The 
majority of the observations were reported at the detection limit thus a trend cannot be determined. In 
addition, some data reported at the detection limit is higher than the screening criteria in the north central 
section of the lake.  
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Segment 14 Southwest 1
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Segment 14 Southwest 3
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Figure 101. Chlorophyll-a Concentrations in Caddo Lake 
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Figure 102. Orthophosphate Concentrations in Caddo Lake. 
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5.5 TREND ANALYSIS - PH 

The mid-lake stations, in sub-area NC, have the highest pH values on average (Table 6), and fall below 
the bounds of the screening limit 6.25% of the time and above the bounds of the screening limit 3.3% of 
the time. The mean pH value for sub-area SW3 is the next highest (Table 6) and does not appear to have 
any adverse trends (Figure 103) with the values falling below the screening limit only 5.9% of the time in 
the period of record. The NW sub-area of Caddo Lake does not meet the screening criteria 12.8% of the 
time and has a mean value of 6.32. Area SW1 fell below the screening limit 16.9% of the time but has an 
upward trend. The records for SW2 indicate concern for pH since the average value was 5.81 for the 13 
records with 53.8% falling below the screening limit. 
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Linear Regression with 95% Confidence Interval for the Mean Response 

EC Segment 14 NC - pH
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Linear Regression with 95% Confidence Interval for the Mean Response 

EC Segment 14 NW - pH
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Linear Regression with 95% Confidence Interval for the Mean Response 

EC Segment 14 SW1 - pH
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Figure 103.  pH Values in Caddo Lake 

 
5.6 TREND ANALYSIS - DO 

Depressed DO levels occur in sub-areas NW, SW1, and SW2 with mean values (Table 6) below 5.0 mg/L 
(screening criteria). SW3 has an average of 5.41 mg/L DO but falls below the screening criteria in 41.2% 
of the records, thus creating a secondary issue. The only area with DO not illustrating a depressed state is 
NC, located in the middle of Caddo Lake further from the influence of the contributing drainage areas and 
where more re-aeration occurs from the surface of the lake.  
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Linear Regression with 95% Confidence Interval for the Mean Response 

EC Segment 14 NC - DO
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Linear Regression with 95% Confidence Interval for the Mean Response 

EC Segment 14 NW - DO

0.000

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

1
/3

1
/1

9
9

3

1
0
/2

8
/1

9
9

5

7
/2

4
/1

9
9

8

4
/1

9
/2

0
0

1

1
/1

4
/2

0
0

4

1
0
/1

0
/2

0
0

6

7
/6

/2
0
0

9

Date

D
is

s
o

lv
e
d

 O
x
y

g
e

n
 (

m
g

/L
)

DO

Linear Regression

Confidence Interval for Mean Response

Confidence Interval for Mean Response

 



Caddo Lake Watershed Protection Plan  

Technical Memo Draft (Task 1.2.3) 

P:\Active\8041.00 NETMWD Caddo WWP\Reports\Technical Memo Draft 3.doc  November 2008 

 

 
 149 

 



Caddo Lake Watershed Protection Plan  

Technical Memo Draft (Task 1.2.3) 

P:\Active\8041.00 NETMWD Caddo WWP\Reports\Technical Memo Draft 3.doc  November 2008 

 

 
 150 

 

Linear Regression with 95% Confidence Interval for the Mean Response 

EC Segment 14 SW1 - DO
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Figure 104.  DO Concentrations in Caddo Lake. 
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Table 6. Summary Statistics for Caddo Lake by Sub-Area 

Parameter DO (mg/L) pH

NH3 

(mg/L)

NOx 

(mg/L) TP  (mg/L)

Ortho 

(mg/L)

Chloro 

(u g/L)

FC
A 

(#/100mL)

E. coli
A 

(#/100mL)

Screening Criteria > 5.0 6 - 8.5 ≤ 0.11 ≤ 0.32 ≤ 0.20 ≤ 0.05 ≤ 26.7 < 200 < 126

Mean 7.94 6.90 0.07 0.04 0.08 0.03 12.98 29.52 7.18

Median 8.01 6.90 0.05 0.03 0.05 0.02 7.00 5.00 2.00

Maximum 15.50 9.38 0.72 0.15 1.11 1.03 150.00 900.00 137.40

Minimum 0.10 5.40 0.01 0.01 0.01 0.00 0.50 0.00 0.00

25th Perc 6.90 6.40 0.03 0.02 0.03 0.01 2.00 1.70 0.50

n 394 385 116 57 114 109 105 178 153

Mean 4.66 6.32 0.06 0.05 0.13 0.03 8.86 39.29 16.14

Median 4.60 6.30 0.04 0.05 0.09 0.03 3.84 12.00 5.10

Maximum 12.90 7.40 0.16 0.09 0.45 0.15 40.00 390.00 143.90

Minimum 0.10 5.50 0.03 0.01 0.01 0.01 0.50 0.00 0.50

25th Perc 1.20 6.10 0.03 0.03 0.06 0.02 0.50 3.00 2.00

n 127 127 14 2 14 13 14 57 54

Mean 7.50 6.00 NS NS NS NS NS NS NS

Median 7.50 6.00 NS NS NS NS NS NS NS

Maximum 7.50 6.00 NS NS NS NS NS NS NS

Minimum 7.50 6.00 NS NS NS NS NS NS NS

25th Perc 7.50 6.00 NS NS NS NS NS NS NS

n 1 1 NS NS NS NS NS NS NS

Mean 4.99 6.31 0.09 0.03 0.09 0.01 11.61 44.26 31.93

Median 4.78 6.30 0.07 0.02 0.08 0.01 6.00 5.60 11.45

Maximum 14.00 8.00 0.33 0.11 0.34 0.03 37.00 580.00 1300.00

Minimum 0.14 5.00 0.01 0.02 0.01 0.01 1.00 0.00 0.00

25th Perc 1.70 6.10 0.02 0.02 0.03 0.01 3.25 2.00 3.78

n 165 141 31 31 31 12 12 73 148

Mean 4.89 5.81 0.15 0.05 0.21 0.02 27.50 380.00 NS

Median 5.30 5.90 0.15 0.05 0.14 0.02 23.50 380.00 NS

Maximum 8.50 6.60 0.23 0.05 0.52 0.03 62.00 380.00 NS

Minimum 0.16 4.90 0.07 0.05 0.07 0.01 1.00 380.00 NS

25th Perc 2.69 5.30 0.12 0.05 0.10 0.01 9.25 380.00 NS

n 12 13 5 1 5 4 4 1 NS

Mean 5.41 6.47 0.03 0.05 0.12 0.03 21.64 17.00 9.67

Median 5.85 6.35 0.03 0.05 0.06 0.03 10.40 10.00 2.50

Maximum 10.20 8.00 0.10 0.05 1.35 0.05 203.00 33.00 53.00

Minimum 0.20 5.60 0.01 0.01 0.03 0.02 0.50 8.00 0.50

25th Perc 2.53 6.20 0.03 0.05 0.03 0.03 5.00 9.00 0.50

n 34 34 23 13 23 23 23 3 18

14-SW3

14-SW2

14-NC

14-SC

14-SW1

EC Segment

14-NW
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6.0 PRIORITIZING POLLUTANT SOURCE PARAMETERS BY LOCATION 

Preliminary pollutant source locations were identified by characterizing the watershed with available data, 
noting point sources and their contributions, and evaluating the land use for potential non-point sources. 
Further, flow vs. concentration plots were created where applicable using U.S. Geological Survey 
(USGS) flow gauges to determine if in fact increased concentrations are directly related to increased flow 
(due to runoff) indicating non-point source contributions. In addition, precipitation vs. concentration 
using National Climatic Data Center (NCDC) precipitation data was plotted for the segments where flow 
data were not available. 
 
6.1 LANDUSE CHARACTERIZATION 

The land use for the Cypress Creek Basin was characterized by utilizing digitized aerial photography 
(obtained from the Texas Natural Resources Information System, 1-m resolution) and the classification 
scheme developed by Castilaw Environmental and then comparing the aerial imagery with the National 
Land Cover Dataset (NLCD) 2001 in ArcGIS 9.2. Roughly two-thirds of the entire Cypress Creek Basin 
is classified as forests. The next largest, roughly 28%, land use classification is agricultural uses 
(combined cropland and pastures). The vast majority of the agricultural land is utilized as pastures rather 
than cropland. The remaining land is classified as urban (residential and commercial development), water 
and wetlands, or undeveloped rangeland. In general, the landscape is more agricultural in the southwest 
and becomes more forested towards the northeast. The land use characterization is presented in Figure 
105. 
 
The NLCD 2001 was downloaded in TIFF format from the U. S. Department of Agriculture (USDA) 
Geospatial Data Gateway website (http://datagateway.nrcs.usda.gov/GatewayHome.html). It was 
converted from a 30-m pixel TIFF to ESRI GRID format using the Spatial Analyst extension of ArcGIS 
9.2 in order to perform a reclassification and subsequently convert to a shapefile. 
 
Three of the four NLCD categories representing developed land were reclassified to better match the 
categories established by Castilaw Environmental: open space, low intensity, and medium intensity.  
These three were reclassified to Urban/built-up. Those NLCD categories that did not have a direct match 
with a Castilaw category became new categories. 
 
A breakdown of NLCD 2001 categories and the Castilaw/Espey categories (Table 7) illustrates where 
direct matches, new categories, and reclassifications were performed. EC used the Castilaw/Espey 
categories for this project. 
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Table 7. Land Use Comparison and Conversion for the Cypress Creek Basin 

 

NLCD                             Castilaw/Espey 
 
Open Water                       Open Water 
Developed, Open Space *1a       reclassified > Urban or Built-Up 
Developed, Low Intensity        reclassified > Urban or Built-Up 
Developed, Medium Intensity     reclassified > Urban or Built-Up 
Developed, High Intensity *1b   Commercial/Industrial 
Baren Land (rock, sand, clay)   Barren Land *2 
Deciduous Forest                 Deciduous Forest *3 
Evergreen Forest                 Evergreen Forest Land 
Mixed Forest                     Mixed Forest Land 
Shrub/Scrub                      Shrub/Scrub *4 
Grassland/Herbaceous            Grassland/Herbaceous *5 
Pasture/Hay *6                   Pasture 
Cultivated Crops                 Cropland 
Woody Wetlands *7               Forested Wetlands 
Emergent Herbaceous Wetlands  Emergent Herbaceous Wetlands *8 

 
*1a.  Developed-Open Space is mostly vegetation in the form of lawn grasses commonly found in large-lot single-
family housing developments, parks, golf courses and other recreational areas, and land reserved for erosion control 
or aesthetic purposes and may be mixed with some constructed material. This description suggests it should not be 
mixed with any forest, pasture, or cropland. 
 
*1b.  Developed-High Intensity includes apartment complexes and row houses in addition to commercial and 
industrial. Apartment complexes and row houses are very rare in this rural area of the state where single-family and 
ranch/farm houses are prevalent. Thus, this category mainly represents commercial/industrial land uses. 
 
*2.  Barren land includes strip mines and gravel pits along with naturally occurring barren areas of bedrock or other 
earthen material. This NLCD category did not have a direct match with a Castilaw category and was added as a new 
category. 
 
*3.  Deciduous forest differs from evergreen or mixed forests and was added as a category. 
 
*4.  Shrub/Scrub is an NLCD category that did not have a direct match with a Castilaw category. Rather than 
combining with a forest type, it was added as a category. 
 
*5.  Grassland is an NLCD category that did not have a direct match with a Castilaw category and was added as a 
new category. These areas can be used for grazing, yet unlike pasture are not subject to intensive management. 
 
*6.  Pasture/Hay consolidates two categories. Pasture is mostly subject to grazing, and therefore may contain fecal 
material that may affect surface water quality. Production of seed or hay crops is also possible and presents a 
separate potential impact to surface water from pesticides and fertilizers. 
 
*7.  Woody Wetlands appear in many areas, but in the 2004 aerial imagery just looks like “regular” forested land. 
 
*8.  Emergent Herbaceous Wetland was added as a new category because the of the potential need to identify such 
wetlands for habitat purposes. 
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Figure 105.  Land Use Characterization for the Cypress Creek Watershed. 
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6.2 FLOW VS. CONCENTRATION RELATIONSHIPS 

Flow vs. concentration plots were created where applicable using USGS flow gauges to determine if in 
fact increased concentrations of specific parameters are directly related to increased flow (due to runoff) 
indicating possible non-point source contributions. USGS discharge data is available for EC Segments 4, 
5, 6, 10 and gauge height data for EC Segment 3. In EC Segments 4 and 5, as expected, once discharge 
exceeds 10 cfs a strong direct relationship is evident between flow and DO concentrations. A direct trend 
is seen for EC Segments 6 and 10 but to a lesser extent mainly due to less corresponding flow/DO 
concentration data. An inverse relationship exists between flow and pH in EC Segments 4, 5, and 10. In 
other words, as the flow increased the pH value decreased producing more acidic water after a runoff 
event, indicating a possibility of acid rain or lower pH from contributing drainage areas with naturally 
low pH.  
 
A direct relationship is evident in EC Segment 4 for flow vs. NOx, OP, and fecal coliform concentrations. 
The remaining parameters did not show a significant relationship with flow.  EC Segment 5 has a direct 
relationship between flow and NOx, TP, OP, chlorophyll-a, and E. coli. Flow versus E. coli 
concentrations also show a direct relationship in EC Segment 10. The remaining parameters did not have 
enough data to develop a trend or the trend that was determined could not be related to a relationship with 
flow in EC Segment 10. No significant flow/concentration trends were determined for EC Segment 6 for 
all the parameters evaluated (except DO). 
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Figure 106.  Flow vs. Concentration Relationships for EC Segment 4. 
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Figure 107.  Flow vs. Concentration Relationship for EC Segment 5 
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Figure 108.  Flow vs. Concentration Relationships for EC Segment 6 
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Figure 109.  Flow vs. Concentration Relationships for EC Segment 10 

 
 
6.3 PRECIPITATION VS. CONCENTRATION RELATIONSHIPS 

Precipitation vs. concentration relationships were plotted for TP, NOx, and E. coli in segments where 
flow data were not available. These plots were based on 1-day, 3-day, and 5-day accumulations. The 
charts did not show strong enough trends to make any conclusions. More complex models will need to be 
incorporated to evaluate the effect of rainfall runoff on stream and lake concentrations. 
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6.4 POINT SOURCES 

The elevated bacteria, NOx, and TP in Little Cypress Creek could be caused by the land application of 
domestic sludge in the watershed contributing to EC Segment 2 as well as concentrated animal feeding 
operations (CAFOs) located in the contributing watersheds for EC Segments 1 and 2 and possibly 
wastewater outfalls in EC Segment 3. Municipal solid waste sites (landfills) are located (Figure 110) in 
areas contributing to EC Segments 3 and 4. A permitted and industrial hazardous waste (PIHW) site is 
also located (Figure 110) in the area contributing to EC Segment 4. 
 
EC Segment 5 has five permitted wastewater outfall discharges (WWTP) (Figure 110). EC Segments 6 
and 9 do not have any known point sources for pollutants. Two small wastewater dischargers are located 
near EC Segment 10 on an unnamed tributary (not in National Hydrography Dataset stream file). Other 
point sources in this subbasin include four municipal solid waste (MSW) sites in EC Segment 5, one in 
Segment 6 and one near Segment 10 as well as a permitted industrial hazardous waste site near EC 
Segment 10 (Figure 110). An example of potential point sources contributions to lower DO and pH levels 
is seen at station 16936 in segment 5, located directly below a WWTP and MSW site. Four MSW sites 
are located in the drainage area to EC Segment 5, Black Cypress Bayou, and one is located along EC 
Segment 6. Another municipal solid waste site and a permitted industrial hazardous waste site are located 
near EC Segment 10 (Figure 110). 
 
The elevated bacteria and depressed DO in EC Segment 7 could be a result of a point source by the three 
wastewater treatment facilities at the upper end of Jim’s Bayou (Figure 110) if the facilities are not 
functioning properly or if conditions enhanced bacteria growth at the locations of outfall. EC Segment 8 
has a small permitted wastewater discharge (0.0075 MGD) located just off of Frazier Creek. None of the 
evaluated parameters were elevated for this reach so the wastewater facility is not likely to be contributing 
significant levels of pollutants. There are not any permitted discharges in EC Segment 12 and there are 
not any pollution concerns for this segment.  There are two municipal solid waste sites located along EC 
Segment 7 as well as two located along EC Segment 8 (Figure 110). Another municipal solid waste site is 
located in between EC Segments 11 and 12, but it is uncertain which segment it would contribute to. 
 
EC Segments 11 and 13 stem directly to Caddo Lake. These segments do not have any known point 
sources. There is a municipal solid waste site located near the Caddo Lake SW sub-area (Figure 110). 
 
Investigating whether or not the WWTP facilities are operating correctly is beyond the scope of this 
report. It may be worthwhile for NETMWD to investigate the proper functioning and maintenance of the 
permitted direct dischargers in this watershed. 
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Figure 110.  Point Sources. 
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6.5 NON-POINT SOURCES 

Non-point source (NPS) pollutant contributions result primarily from agricultural activities, 
urban/suburban activities, and atmospheric deposition. The application of fertilizers on cropland enables 
excess nutrients (and to much lesser extent bacteria when manure is used as fertilizer) to be transported 
into the water course during runoff events. Livestock grazing is another agricultural activity that 
contributes primarily bacteria and some nutrients to runoff. Lawn fertilizers, pet wastes, and 
malfunctioning on-site wastewater treatment systems all contribute nutrients and bacteria from 
urban/suburban activities. Atmospheric deposition occurs when nutrients in the atmosphere from the 
combustion of fossil fuels at power plants and from automobiles are deposited through wind and/or rain 
(acid rain) over land and in waterbodies. Acidic rainfall can decrease the pH levels of the waterbodies. All 
watersheds are influenced by NPS. This section highlights the segments of the Cypress Creek which lend 
themselves to NPS due to the land use classifications and the preceding data analyses. This section also 
attempts to highlight the watersheds less likely to be influenced by NPS. 
 
The Little Cypress Creek Basin (EC Segments 1, 2, 3, and 4) is characterized by primarily forested and 
agricultural land use (Figure 105). The large amount of land utilized for agricultural activities alludes to 
potential non-point source pollutants. This is seen in the elevated bacteria and chlorophyll-a 
concentrations. 
 
The lowered DO and pH levels observed in EC Segments 5 and 6 are likely a result of point sources (See 
Section 6.4 of this report). Segment 5 is characterized as primarily grasslands, pastures and forests thus 
could have NPS from wildlife and livestock sources contributing nutrients and bacteria, though the water 
quality data does not indicate reasons for alarm with respect to NPS. EC Segment 6 has a more interesting 
mix of landuse classifications with forests, pastures, grasslands, urban, and wetlands eluding to a wide 
range of potential NPS pollutants. 
 
EC Segment 9 has depressed DO, elevated chlorophyll-a concentrations, and possibly elevated TP 
(compared to the other segments) suggesting that nutrients could be affecting the DO concentrations. If 
monitoring data were available more information could be provided to determine the effect of nutrients. 
The source of the TP is most likely from non-point source runoff since there are no known point sources 
in the area and the primary land uses in the contributing area are forests followed by shrubland and 
pastures (Figure 105). 
 
Segment 10 at the headwaters of Caddo Lake is experiencing depressed DO concentrations. Because 
other parameters are not at elevated levels, it is difficult to discern a source. Thusly, this area may need to 
be further investigated for the cause of the depressed DO levels as it could be from poor water circulation. 
 
The contributing watersheds for EC Segments 7, 8, and 12 are primarily characterized as 
grassland/herbaceous, forests, and pasture. E. coli has been measured extensively in EC Segment 7 and 
has a historic geomean above the standard. The other segments were not monitored sufficiently (Segment 
8 had only 4 samples and Segment 12 had 0) for E. coli. Assuming the WWTPs and other permitted point 
sources are managed properly, these watersheds are most likely contributing NPS pollution. 
 
Not enough data are available for EC Segment 11 to conclude any significant pollutant contamination 
despite elevated TP and chlorophyll-a average concentrations. The elevated bacteria levels in EC Segment 
13 are most likely from non-point sources (such as runoff from pastures utilized for livestock, 
malfunctioning onsite wastewater treatment systems, or wildlife) since there are no CAFOs, wastewater 
land applications, or WWTPs (all point sources for bacteria) in the surrounding watershed. A further look 
at the land use indicates most of the land use is classified as forests or shrubland (pollutants related to 
wildlife) with some pasture (pollutants related to livestock) mixed in (Figure 105). 
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6.6 RANKING OF POLLUTANT SOURCE PARAMETERS BY LOCATION 

The mean values per segment for each parameter were ranked from highest to lowest (Table 8). In 
addition, the extent of available data, other statistical parameters (such as the median and 25th percentile), 
and the recent trend in data were used to prioritize the pollutant parameters of addressed in this report 
(Table 9) in each watershed segment based on the available data. These segments need to be addressed 
through continued monitoring and implementing management plans to control their potential influences 
on Caddo Lake based on the known evidence. EC recommends additional watershed and lake monitoring 
(Table 10) based on the potential sources of contaminants and the known data gaps. 
 

Table 8.  Ranking of Pollutant Source Parameters by the Mean Concentration 

 
 
For DO, EC Segment 10 at the headwaters to Caddo Lake should take greatest precedent due to this 
region having the lowest average DO concentration with the majority of concentrations in recent years 
below the mean criteria (5 mg/L) as well as indicating a downward trend. The next priority (Table 9) for 
DO should be EC Segment 13 at the headwaters to Caddo Lake. This area is a greater concern than EC 
Segment 9, even though the average DO concentration is slightly higher, due to the significance of the 
data collected, higher variability in readings, and a lower 25th percentile. A significant trend could not be 
determined for either of these segments. The next priority for DO should be EC Segment 2. This segment 
is a concern due to the definite downward trend the reach is experiencing in DO concentrations. The fifth 
area of prioritization (Table 9) for DO is EC Segment 7 with an average DO concentration just above the 
criteria at 5.02 mg/L and a declining trend in recent data.  
 
The pH within the Cypress Creek Basin indicate that the average pH values are not below the lower limit, 
for the stream criteria and all trends were stable or increasing. The prioritization for pH (Table 9) was 
primarily based on the average pH value and is ranked from most acidic to least acidic (since data indicate 
basic conditions are unlikely). 
 
The prioritization of segments of concern for bacteria contamination (Table 9) was based primarily on the 
geometric mean of the data with some adjustment due to other statistical parameters and significance of 
data. Thus, EC Segment 11, which had the second-highest geometric mean, became the fifth-ranked 
priority since only three samples have been taken in this reach. 
 
Total NOx (nitrite plus nitrate), total phosphorus, and chlorophyll-a were prioritized by segment (Table 9) 
to determine areas that have the highest concern for nutrient loading. Again the significance of the data 
(or number of samples) and the statistical parameters (mean, median, and 25th percentile) influence the 
prioritization. In addition, the vicinity to Caddo Lake and thus the potential impact was considered. EC 
Segment 13-HW is the highest priority for chlorophyll-a and because it does not meet the lake criteria for 
this parameter and is a direct discharge into Caddo Lake. Total phosphorus is also a high priority for EC 
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Segment 13-HW relative to the other segments of the watershed. Data for this segment are limited and 
thus should become a major priority for monitoring nutrients. Depressed DO is occurring in this same 
area and could be due to the nutrient limiting.  EC Segments 1, 2, and 3 in the Little Cypress Creek Basin 
have high concerns for contributing nutrients.  The NOx contributions in EC Segments 1, 2, and 3 are 
likely contributing to the concentrations observed downstream in EC Segment 4. EC Segments 7, 9, and 
11 also should be prioritized for controlling nutrients.  
 

Table 9. Prioritization of Parameters for Concern at Watershed Segments based on Available Data. 

1 2 3 4 5

DO 10-HW 13-HW 9 2 7

pH 8 5 12 2 10-HW

Bacteria 2 1 13-M 7 3

Nutrients

NOx 3 2 1 7 4

TP 13-HW 9 3 2 11

Chloro 13-HW 9 1 11 7

Segment Priority
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Table 10. Additional Recommendations for Future Monitoring Efforts in the Cypress Creek Basin and 

Caddo Lake 

EC Segment Recommended Future Monitoring

1 Continue current monitoring plan.

2
Resume monitoring field parameters, 

conventional parameters, and bacteria.

3 Continue current monitoring plan.

4 Continue current monitoring plan.

5
Continue current monitoring plan. Add bacteria 

sampling at station 16936.

6

Monitoring data ends in Feb 2008, resume 

monitoring if not in current plan for station 15511. 

Particularly interested in elevated bacteria 

concentrations.

7

Resume monitoring field parameters, 

conventional parameters, and bacteria at station 

14976 where the samples indicated depressed 

DO and elevated bacteria.

8
Resume monitoring all parameters at either 

station 10259 or station 17619. Depressed DO 

9

Resume monitoring at station 14997 of field, 

conventional, and bacteria parameters. 

Depressed DO and elevated chlorophyll-a were 

indicated in observation data.

10-M
Continue current monitoring plan and add the 

monitoring of conventional parameters.

10-HW

Resume monitoring field and conventional 

parameters in addition to the bacteria data being 

collected by Roy Darville at station 10294.

11

Resume monitoring field parameters, 

conventional parameters, and bacteria. 

Depressed DO was indicated at station 14998.

12
Resume monitoring field parameters, 

conventional parameters, and bacteria.

13-M

Elevated E. coli and depressed DO indicated. 

Reume monitoring all parameters at station 

15508.

13-HW

Continue monitoring field parameters at station 

10286. Add conventional parameters and bacteria 

sampling to current monitoring plan.  
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Need a complete and comprehensive monitoring 

plan to fully characterize DO, pH, bacteria, and 

nutrients in the lake. Past efforts have neglected 

bacteria and nutrients at the receiving headwaters 

of Caddo Lake.

More sampling stations with contiguous datasets 

are needed throughout Caddo Lake especially at 

the receiving waters of  EC Segment 10, 11 

(Kitchen Creek), outlet of James Bayou (EC 

Segment 12) and through Jeems Bayou, and in 

the Watson Bayou (Buzzard Bay) area.

Utilize laboratory methods with lower detection 

limits and report measured values along with 

reporting limits for nutrient concentrations.

Caddo Lake
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7.0 MODELING RECOMMENDATIONS 

Application of a hydrologic simulation model will allow estimation of the amount of pollutant loading 
expected to each stream segment and other waterbodies after routing the sources through the watershed 
and calibrating with actual water quality data. Once the watershed contributions are modeled, a stream 
model routes the concentrations and the accumulation/attenuation occurring during transport through the 
stream segments. Finally, a lake model needs to be utilized to evaluate the interactions of the pollutant 
loadings reaching the lake from the watershed and streams. After each of these models has been 
calibrated to the best accuracy for predicting loads to Caddo Lake and their effects, best management 
practice (BMP) scenarios can be modeled to determine a plan of action for reducing excess pollutant 
loading. 
 
7.1 WATERSHED MODELING 

The driving force for pollutant transport from watersheds to waterbodies is excess precipitation in the 
form of runoff. The physical nature of the watershed plays a fundamental role in the quantity and quality 
of water in the watercourses. Only a fraction of precipitation that falls across a watershed actually is 
available for runoff to the drainage systems. Many waterborne constituents introduced into the water can 
affect how the receiving water responds to pollutants as a consequence of the processing by the watershed 
(Ward and Benaman, 1999). There are two principle hydrologic processes that occur in the watershed that 
affect stream water quality. The first is the process of infiltration, by which water on the ground surface 
penetrates below the surface and is removed from the surface-water budget. The second central process is 
the detachment and transport of surface particles by overland flow. This process of mobilization and 
transport is basic to erosion, thus the modeling of sediment transport in a watershed model is therefore a 
major aspect of its evaluation (Ward and Benaman, 1999).  
 
Watershed models vary in the extent to which they depict the separate flow mechanisms between 
infiltration/accumulation and overland flow as well as the connection of drainage networks. One of the 
most significant features of a watershed model is its spatial resolution. Often, watershed models are 
described as being "lumped" or "distributed" indicating opposite degrees of spatial resolution integrated in 
the model. An additional feature of importance is the modeling of the impact of runoff from agricultural 
areas on downstream water quality (Benaman and Ward, 1999). This concern has directed attention 
toward agricultural loading management models. It is essential for the watershed model of choice to 
address the load flux of sediment and chemicals from agricultural catchments.  
 
For this project, it is recommended that the Soil and Water Assessment Tool (SWAT) be utilized for the 
watershed modeling. The purpose of the SWAT is to compute runoff and loadings from rural, especially 
agriculture-dominated, watersheds (SWAT, 2005). SWAT is watershed-scale model developed by the 
Agricultural Research Service and the Texas Agricultural Experiment Station, Temple Texas. This model 
predicts the impact of land management practices on water, sediment, and agricultural chemical yields in 
watersheds with varying soil types, land use classifications, and management conditions over long periods 
of time (SWAT, 2005).  
 
The SWAT model subdivides the model watershed into several sub-watersheds, so that it in effect 
replaces a lumped watershed model with a combination of smaller, but still "lumped" and connected sub-
watersheds. The soils of each subbasin are subdivided into several layers extending from the surface 
throughout the root zone. The central hydrological component of SWAT is a computerized version of the 
SCS Curve Number method. Sediment mobilization and transport are computed by digital versions of the 
USLE (SWAT, 2005). The following inputs are required to characterize crops and agricultural practices 
in the watershed: vegetation types, tillage operations, number of crops in rotation, planting and harvest 
dates, curve numbers, biomass conversion factor, water stress yield factor, harvest index, and if irrigation 
is an option, the date and the amount of irrigation, or the water stress and irrigation runoff ratio (SWAT, 
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2005). SWAT’s greatest advantage over other models is the wide variety of agricultural surface 
treatments available which makes simulating structural and non-structural BMP's for evaluation of 
alternative strategies for runoff control from agricultural areas possible. The Cypress Creek Basin 
encompasses 110 mi2 and is over two-thirds rural with a significant amount of agricultural lands.  SWAT 
is computationally efficient and an ideal model for such a large and complex watershed as the Cypress 
Creek Basin.  
 
7.2 STREAM MODELING 

Stream water quality variation is considered to be primarily longitudinal, and for most purposes a cross-
sectional mean is an adequate approximation of the constituent concentration at any position along the 
watercourse.  Timing of streamflow in this and many other areas of Texas tends to be flashy, with large 
spikes of runoff and high flow separated by extended periods of low baseflow; each condition can create 
different but equally important responses in the water quality of the stream. During flood events the ideal 
stream model should be capable of simulating changing flows with time (unsteady state) in the response 
of the stream. Stream should be modeled utilizing both a hydrodynamic model and a mass-conservation 
model for concentration of the constituent when appropriate (Ward and Benaman, 1999). A separate 
mass-balance equation is needed for each water-quality parameter. The hydrodynamic model is solved 
first to obtain the flow in the stream channel which is then input to the advective transport term in the 
mass-conservation equation for the constituent (Ward and Benaman, 1999).  
 
Two classical one-dimensional models are the QUAL2E of EPA and QUAL-TX of TCEQ. The two 
models are basically equivalent except QUAL-TX has several kinetic terms based upon field experiments 
in Texas watercourses and is designed for application in the state (Ward and Benaman, 1999). The most 
important aspect of these models is that they are steady state and tributary drainages can be depicted. 
Most of the history of application for QUAL2E and QUAL-TX is in addressing DO problems. Inputs for 
DO include saturation concentration, rates of O2 production and uptake due to algae, chemical oxidation, 
sediment oxygen demand rate, and re-aeration rate. QUAL-TX contains Texas-specific options for re-
aeration and sediment oxygen demand (Ward and Benaman, 1999).  
 
Since DO is a major stakeholder concern across the Cypress Creek Basin and in Caddo Lake, QUAL-TX 
is recommended for modeling flows and DO concentrations in the streams.  The greatest limitation of the 
QUAL models is, of course, their inability to depict the response of the stream to time varying inflows, 
such as would result from storm runoff. If a fully dynamic model is more appropriate for modeling stream 
flows in Texas QUAL-TX could be recoded to incorporate unsteady hydrodynamics into the model or use 
a dynamic model such as the Storm Water Management Model (SWMM) or the Hydrological Simulation 
Program-Fortran (HSPF).. 
 
7.3 LAKE MODELING 

Reservoir systems have unique features that require a special-purpose model. The primary property of a 
lake that differentiates its environment from watershed and stream courses is the long detention time 
inherent to the large volume of the lake compared to the inflow. The unique features that require special 
consideration include temperature stratification, seasonal variations, effects of release structures, and 
special water-quality considerations deriving from the long-detention characteristics of a lake (Ward and 
Benaman, 1999). 
 
Extended detention in lakes potentially causes retention and accumulation of pollutants resulting in more 
problematic water-quality effects than the stream system that flushes constituents through the system. 
Nuisance vegetation can also cause water quality problems by using and releasing existing nutrients. 
Seasonal temperature stratification can also impact water quality and water movement within reservoirs. 
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Another example of seasonal stratification occurs with DO as the flux of oxygen diminishes at deeper 
levels of the lake as it is consumed by aerobic organisms (Ward and Benaman, 1999).  
 
As with other watercourse models, one of the principle features to consider in a lake model is the degree 
of spatial generalization created in the model. The occurrence of consistent poor water quality or criteria 
violations in specific geographical regions of the lake, such as one of the tributary arms, may dictate the 
need for a model that resolves that spatial variation (Ward and Benaman, 1999). The Continuously Stirred 
Tank Reactor (CSTR) model treats the lake as a well-mixed homogeneous volume of water with inflow 
and outflow. A lake or reservoir such as Caddo Lake is more complex, requiring detailed spatial 
geometry, complicated hydrodynamics and transport terms. Therefore, a more sophisticated model will be 
necessary. 
 
The Water Quality Analysis Simulation Program (WASP) is recommended for this modeling approach 
for Caddo Lake.  The WASP model assists users in the interpretation and prediction of water quality 
within the reservoir.  WASP is a dynamic compartment-modeling program for aquatic systems, including 
both the water column and the underlying sediments. WASP allows the user to investigate 1, 2, and 3 
dimensional systems as well as a variety of pollutant types. The WASP model can be linked with 
hydrodynamic models that can provide flow velocities and depths (USEPA, WASP, 2006). 
 
 
 



Caddo Lake Watershed Protection Plan  

Technical Memo Draft (Task 1.2.3) 

P:\Active\8041.00 NETMWD Caddo WWP\Reports\Technical Memo Draft 3.doc  November 2008 

 

 
 182 

 

8.0 CONCLUSIONS 

Phase I data inventory and analysis has been completed for the Cypress Creek Basin and Caddo Lake 
(Table 11). The trends and data gaps were identified to aid in recommending future monitoring and 
evaluation efforts. The prioritization for addressing pollutant sources and their location was achieved by 
assessing the available SWQM data, water quality data from other sources, permitted discharge locations, 
flow data, and landuse characteristics of the watershed. Phase I identified the primary areas of concern in 
the watershed and sub-watershed areas of the Cypress Creek Basin. This information should be utilized in 
development of a WPP for Caddo Lake. The modeling activities recommended for Phase II of this project 
should utilize the information gathered in this Phase I watershed characterization. Phase II should also 
utilize the model recommendations addressed in this report to predict spatially explicit pollutant loadings. 
It will be important to understand the processes involved in pollution generation, migration and kinetics 
from the Cypress Creek Basin into Caddo Lake.  It will also be important to understand the amount and 
impact of pollutants entering Caddo Lake.  These modeling activities will provide the science and tools 
needed to understand these issues and develop recommendations to maintain appropriate water quality 
into the future.  Finally, once the models have been calibrated with existing data the Phase II modeling 
can also simulate best management practice (BMP) scenarios with the goal of providing a management 
plan for pollutant reduction (as needed) for sustaining and protecting the Cypress Creek Basin and Caddo 
Lake ecosystem based on the stakeholder desires of the WPP. 
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Table 11. Summary of Findings Compared to 303 (d) List and 2008 Water Quality Inventory 
ECSegment Description Status on 2008 303(d) List Draft 2008 Water Quality Inventory Concerns Summary of EC Findings

1
Little Cypress Creek upstream of Lilly 

Creek
Elevated bacteria, depressed DO bacteria

Elevated bacteria at station 14975, 

depressed DO at station 17478. 

Elevated chlorophyll-a at stations 16017 

and 17478.

2 Lilly Creek Elevated bacteria Depressed DO

Depressed DO at all stations. Elevated 

E. coli on average and specifically at 

station 17953. Elevated chlorophyll-a at 

station 17954.

3
Little Cypress Creek downstream of 

Lilly Creek

Caney Creek (tributary to EC 

Segment 3) elevated bacteria
bacteria, depressed DO

Depressed DO, low pH at station 18590, 

elevated bacteria at station 16861 

(upstream of Caney Creek, Caney 

Creek not monitored)

4 Little Cypress Bayou Elevated bacteria, depressed DO Depressed DO, orthophosphorus Currently no relevant issues detected.

5 Black Cypress Bayou
Elevated bacteria (5c), depressed 

DO (5b)

chlorophyll-a and mercury near Pruitt Lake 

(Station 10246), localized depressed DO 

throughout segment

low levels of pH at several stations; 

localized depressed DO at stations 

10246, 10243, and 16936; some 

elevated chlorophyll-a at station 10246.

6

Big Cypress Bayou (Creek) upstream 

of Black Cypress Bayou, downstream 

of Lake O'Pines

Mercury (5b)
Some elevated bacteria observed at 

station 15511.

7 Jim Bayou none

Depressed DO, elevated observations 

in small sample size for E. coli at station 

17976.

8 Frazier Creek none

Localized lower pH at station 10259, 

and depressed DO at stations 10258 

and 17619.

9 Haggerty Creek none
Depressed DO, some elevated 

chlorophyll-a

10-Main
Big Cypress Bayou downstream of 

Black Cypress Bayou
ph (5b), Mercury (5b) chlorophyll-a (Lower 9 miles) Some elevated chlorophyll-a

10-HW
Big Cypress Bayou at headwaters of 

Caddo Lake
ph (5b), Mercury (5b) Depressed DO Depressed DO

11 Kitchen Creek none Depressed DO

Depressed DO, some elevated bacteria 

and chlorophyll-a concentrations 

observed.

12 James Bayou

Lower stretch depressed DO; Upper 

stretch depressed DO, pH, elevated 

bacteria

ammonia

Currently no relevant issues detected, 

though some higher chlorophyll-a 

concentrations, low pH values, and 

lowered DO concentrations were 

observed.

13-Main Harrison Bayou  Depressed DO

Depressed DO , secondary issue for E. 

coli and some elevated chlorophyll-a 

concentrations were observed.

13-HW
Harrison Bayou at headwaters of 

Caddo Lake
Depressed DO, pH, Mercury

Depressed DO at station 10286; some 

elevated total phosphorus, ammonia, 

and chlorophyll-a concentrations 

observed.

14 Caddo Lake

14-NW Clinton Lake (fed by Kitchen Creek) Mercury, pH, depressed DO ammonia, mercury Depressed DO, elevated ammonia.

14-SW1
near headwaters of Big Cypress 

Bayou
mercury

Depressed DO, elevated for chlorophyll-

a and ammonia concentrations.

14-SW2
downstream of 14-SW1, cove of 

Caddo Lake
mercury

Depressed DO, some elevated total 

phosphorus and ammonia 

concentrations observed.

14-SW3

downstream of SW1 and SW2, at 

confluence of Big Cypress Bayou and 

Harrison Bayou

Mercury, pH, depressed DO mercury
Depressed DO, some elevated 

chlorophyll-a concentrations.

14-NC
downstream of SW3 along northern 

shore
Depressed DO mercury Currently no concerns detected.

14-SC
downstream of SW3 along southern 

shore
Depressed DO mercury limited data available

14-NE1 near headwaters of Jeems Bayou no data available

14-NE2 downstream of NE1 along shore Depressed DO, pH no data available

14-E near outlet of Caddo Lake Elevated bacteria, depressed DO, pH no data available
 

 
8.1 LITTLE CYPRESS CREEK ANALYSIS SUMMARY 

Nutrient and bacteria loadings are significant in the Little Cypress Creek and should continue to be 
monitored. These loadings are from a combination of point and non-point sources. The largest concerns 
are in EC Segment 2 (Lilly Creek) where depressed DO, low pH, and elevated NOx, TP, and bacteria are 
evident compared to the rest of the basin. Nutrients and bacteria from EC Segments 1 and 2 are 
contributing to concentrations downstream in EC Segments 3 and 4. EC first recommends modeling to 
identify the potential sources of pollutants and then development of a proactive implementation plan to 
reduce loadings that could accumulate downstream and potentially cause adverse effects on Caddo Lake.  



Caddo Lake Watershed Protection Plan  

Technical Memo Draft (Task 1.2.3) 

P:\Active\8041.00 NETMWD Caddo WWP\Reports\Technical Memo Draft 3.doc  November 2008 

 

 
 184 

 

 
8.2 BIG CYPRESS CREEK ANALYSIS SUMMARY 

Black Cypress Bayou was monitored extensively where as many other areas in the Big Cypress Creek 
Basin have been monitored much more scarcely. More monitoring in the James Bayou (and the upstream 
contributing reaches) and in the Harrison Bayou, Kitchen Creek, and Haggerty Creek areas is 
recommended to collect sufficient water quality data to fully characterize the watershed. The data 
currently available do indicate some concern for depressed DO, elevated bacteria, and excess nutrients. 
Watershed modeling utilizing potential sources along with the hydrological processes could help bridge 
some data gaps to further characterize the watershed. In addition, this modeling would provide more 
information about the environmental interaction with the constituents.  
 
8.3 CADDO LAKE ANALYSIS SUMMARY 

EC recognizes the need to develop a complete and comprehensive monitoring plan to fully characterize 
DO, bacteria, pH, and nutrients in Caddo Lake. More sampling stations with contiguous DO, bacteria, and 
nutrient datasets are needed throughout Caddo Lake. Bacteria and nutrients have not been monitored 
extensively at the receiving waters of Caddo Lake. The monitoring efforts should specifically focus on the 
confluence of EC Segments 10 and 11 (Kitchen Creek), receiving waters from James Bayou (EC Segment 
12), and in the Watson Bayou (Buzzard Bay) area.  
 
Often the nutrient concentration levels required to cause eutrophication and algae blooms are much lower 
than the current reported detection limits. The USEPA indicates that phosphorus should not exceed 0.025 
mg/L within a lake or reservoir (North Carolina State University, 2008) which is lower than the typical 
detection limit (0.05 mg/L) seen in the observation data. This is also indicated by the preceding data 
analyses where the chlorophyll-a levels are elevated but the nutrient levels are not detected. This poses a 
problem for determining the levels at which nutrients adversely affect the quality of the lake and thus 
pose a problem for targeting reductions and developing protection plans. EC recommends utilizing 
laboratory methods with lower detection limits and reporting measured values along with reporting limits 
for nutrient concentrations. EC also recommends testing to determine if various portions of Caddo Lake 
are nitrogen or phosphorus limited and at what nutrient concentrations algae blooms occur. Then 
modeling will be needed to determine the nutrient load actually reaching the waterbody and what 
management practices can enact change. 
 
Another foreseen problem with fully characterizing Caddo Lake is the lack of available data in the 
SWQM database for Caddo Lake and contributing streams on the Louisiana side of the watershed. In 
future monitoring and evaluation efforts it would be beneficial to work with the Louisiana Department for 
Environmental Quality (LDEQ) to utilize all data collected in Caddo Lake and the Cypress Creek 
watershed because the water body interactions extend  across the border. 
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Appendix A 
Example Charts for Separate Laboratory Analysis 
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Appendix B 
Data Inventory Summary by SWQM Station for Each EC Segment
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Segment 1  
 

STORET Code
Parameter 

Name
Station ID 14975 16017 16453 17478 Total ∑

% Not Meeting 

Criteria

Number of Data 

Records
21 12 8 159 200

# under limit 0 2 1 41 44

Period of Record Oct 2000 - Jul 2006
Oct 1999 - Aug 2000, 

Sep 2006 - May 2008

Oct 1999 - Jul 2000, 

Mar 2006
Oct 2001 - May 2008 22.00

Number of Data 

Records
22 12 8 159 201

# over limit 0 0 0 8 8

# under 0 0 1 0 1

Period of Record Oct 2000 - Jul 2006
Oct 1999 - Aug 2000, 

Sep 2006 - May 2008

Oct 1999 - Jul 2000, 

Mar 2006
Oct 2001 - May 2008 4.48

Number of Data 

Records
24 9 5 23 61

Period of Record
Jul 1996, Oct 2000 - 

Jul 2006

Oct 1999 - Jul 2000, 

Sep 2006 - Aug 2007, 

Feb 2008

Oct 1999 - Jul 2000, 

Mar 2006

Oct 2001 - Dec 2006, 

Feb 2008

Number of Data 

Records
25 10 5 26 66

# over limit 1 2 1 0 4

Period of Record Oct 2000 - Jul 2006
Oct 1999 - Jul 2000, 

Sep 2006 - Feb 2008

Oct 1999 - Jul 2000, 

Mar 2006
Oct 2001 - Feb 2008 6.06

Number of Data 

Records
8 0 0 8 16

# over limit 0 0 0 0 0

Period of Record Dec 2002 - Oct 2004 Feb 2003 - Dec 2004 0.00

Number of Data 

Records
24 10 5 25 64

# over limit 0 0 0 0 0

Period of Record
Jul 1996, Dec 2002 - 

Jul 2006

Oct 1999 - Jul 2000, 

Sep 2006 - Feb 2008

Oct 1999 - Jul 2000, 

Mar 2006
Oct 2001 - Feb 2008 0.00

Number of Data 

Records
25 9 5 27 66

# over limit 0 0 0 0 0

Period of Record
Jul 1996, Oct 2000 - 

Jul 2006

Oct 1999 - Jul 2000, 

Sep 2006 - Aug 2007, 

Feb 2008

Oct 1999 - Jul 2000, 

Mar 2006

Oct 2001 - Nov 2007, 

Feb 2008
0.00

Number of Data 

Records
24 10 5 26 65

# over limit 0 0 0 0 0

Period of Record
Jul 1996, Oct 2000 - 

Jul 2006

Oct 1999 - Jul 2000, 

Sept 2006- Feb 2008

Oct 1999 - Jul 2000, 

Mar 2006
Oct 2001 - Feb 2008 0.00

Number of Data 

Records
2 4 4 0 10

# over limit 1 0 0 0 1

Period of Record Oct 2000 - Feb 2001 Oct 1999 - Jul 2000 Oct 1999 - Jul 2001 10.00

Number of Data 

Records
16 7 1 23 47

# over limit 5 1 0 0 6

Period of Record Apr 2001 - Jul 2006 Sep 2006 - May 2008 Mar 2006 Oct 2001 - May 2008 12.77

Number of Data 

Records
25 10 5 26 66

# over limit 1 3 1 11 16

Period of Record
Jul 1996, Oct 2000 - 

Jul 2006

Oct 1999 - Jul 2000, 

Sept 2006 - Feb 2008

Oct 1999 - Jul 2000, 

Mar 2006
Oct 2001 - Feb 2008 24.24

31616

31699

32211, 70953

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507

00300

00400

00625

00610

DO

pH

TKN

E. Coli

NO3

NH3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform
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Segment 2  
STORET Code

Parameter 

Name
Station ID 15834 17953 17954 Total ∑

% Not Meeting 

Criteria

Number of 

Data Records
25 24 26 75

# under limit 13 12 15 40

Period of 

Record
Oct 1999 - Jul 2001 Aug 2003 - Jun 2006 Aug 2003 - Jun 2006 53.33

Number of 

Data Records
25 27 29 81

# over limit 0 0 0 0

# under limit 2 0 1 3

Period of 

Record
Oct 1999 - Jul 2001 Aug 2003 - Jun 2006 Aug 2003 - Jun 2006 3.70

Number of 

Data Records
22 10 9 41

Period of 

Record
Oct 1999 - Jun 2001 Oct 2003 - May 2006 Oct 2003 - May 2006

Number of 

Data Records
22 10 9 41

# over limit 2 1 2 5

Period of 

Record
Oct 1999 - Jun 2001 Oct 2003 - May 2006 Oct 2003 - May 2006 12.20

Number of 

Data Records
0 10 9 19

# over limit 0 0 0 0

Period of 

Record
Oct 2003 - May 2006 Oct 2003 - May 2006 0.00

Number of 

Data Records
21 10 9 40

# over limit 0 0 0 0

Period of 

Record
Oct 1999 - Jun 2001 Oct 2003 - May 2006 Oct 2003 - May 2006 0.00

Number of 

Data Records
22 10 9 41

# over limit 1 0 0 1

Period of 

Record
Oct 1999 - Jun 2001 Oct 2003 - May 2006 Oct 2003 - May 2006 2.44

Number of 

Data Records
21 0 0 21

# over limit 0 0 0 0

Period of 

Record
Oct 1999 - Jul 2001 0.00

Number of 

Data Records
22 0 0 22

# over limit 2 0 0 2

Period of 

Record
Oct 1999 - Jul 2001 9.09

Number of 

Data Records
0 10 9 19

# over limit 0 4 2 6

Period of 

Record
Oct 2003 - May 2006 Oct 2003 - May 2006 31.58

Number of 

Data Records
21 10 9 40

# over limit 2 0 3 5

Period of 

Record
Oct 1999 - Jun 2001 Oct 2003 - May 2006 Oct 2003 - May 2006 12.50

DO

pH

TKN

NOx

NH3

00300

00400

00625

00610

TP

OrthoPhosphate

Fecal Coliform

NO300620

00630,           

00615 + 00620

00665

00671, 70507

31616

31699 E. Coli

32211, 70953 Chlorophyll-a
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Segment 3 
STORET Code

Parameter 

Name
Station ID 10279 10280 10333 10334 10335 14996 16533 16861 18203 18590 ∑

% Not Meeting 

Criteria

Number of 

Data Records
8 8 12 50 54 4 5 29 6 13 189

# under 8 4 10 23 40 2 0 7 2 8 104

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Jan 1996 - Jun 1996, 

Oct 1999

Jul 1990 - Aug 1990, 

Jun 1992 - Oct 1995, 

Sep 1997 - Jul 2000, 

May 2003 - Jul 2005

Aug 1989 - Aug 1990, 

May 2003 - Jul 2005
Jan 2000 - Aug 2000 Oct 1999 - Aug 2000 Oct 2000 - May 2008 Apr 2004 - Jul 2005 Sep 2005 - Nov 2006 55.03

Number of 

Data Records
8 8 12 49 55 4 5 32 6 13 192

# over 0 0 0 0 0 0 0 0 0 0 0

# under 0 0 0 0 1 0 1 0 0 4 6

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Jan 1996 - Jun 1996, 

Oct 1999

Jul 1990 - Aug 1990, 

Jun 1992 - Oct 1995, 

Sep 1997 - Jul 2000, 

May 2003 - Jul 2005

Aug 1989 - Aug 1990, 

May 2003 - July 2005
Jan 2000 - Aug 2000 Oct 1999 - Aug 2000 Oct 2000 - May 2008 Apr 2004 - Jul 2005 Sep 2005 - Nov 2006 3.13

Number of 

Data Records
2 2 6 32 19 3 4 28 0 3 99

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Oct 1995 - Jun 1996

Jul 1990 - Aug 1990, 

Jun 1993 - Jun 1995, 

Oct 1997 - Jul 2000, 

May 2003 - Jul 2005

Aug 1989 - Aug 1990, 

May 2003 - Jul 2005
Jan 2000 - Aug 2000 Oct 1999 - Jul 2000 Oct 2000 - Feb 2008 Oct 2005 - May 2006

Number of 

Data Records
2 2 6 28 14 3 4 29 0 3 91

# over 1 0 0 0 0 0 0 0 0 1 2

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Oct 1995 - Jun 1996

Jul 1990 - Aug 1990, 

Jun 1992 - Jun 1995, 

Oct 1997 - Jul 2000, 

May 2003 - Jun 2004, 

Jul 2005

Aug 1989 - Aug 1990, 

May 2003 - Jun 2004, 

Jul 2005

Jan 2000 - Jul 2000 Oct 1999 - Jul 2000 Oct 2000 - Feb 2008 Oct 2005 - May 2006 2.20

Number of 

Data Records
2 2 2 8 7 0 0 8 0 4 33

# over 2 0 0 0 0 0 0 0 0 0 2

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Jun 1992 - Jun 1994
Aug 1989 - Aug 1990 Dec 2002 - Oct 2004 Aug 2004 - May 2006 6.06

Number of 

Data Records
2 2 6 23 7 3 4 28 0 4 79

# over 2 0 0 0 0 0 0 0 0 0 2

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Oct 1995 - Jun 1996

Jul 1990 - Aug 1990, 

Jun 1992 - Jun 1995, 

Oct 1997 - Jul 2000

Aug 1989 - Aug 1990 Jan 2000 - Jul 2000 Oct 1999 - Jul 2000 Dec 2002 - Feb 2008 Aug 2004 - May 2006 2.53

Number of 

Data Records
2 2 6 33 19 3 4 29 0 3 101

# over 2 0 0 0 1 0 0 0 0 0 3

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Oct 1995 - Jan 1996

Jul 1990 - Aug 1990, 

Jun 1992 - Jun 1995, 

Oct 1997 - Jul 2000, 

May 2003 - Jul 2005

Aug 1989 - Aug 1990, 

May 2003 - Jul 2005
Jan 2000 - Jul 2000 Oct 1999 - Jul 2000 Oct 2000 - Feb 2008 Oct 2005 - May 2006 2.97

Number of 

Data Records
2 2 6 33 15 3 4 28 0 2 95

# over 2 0 0 0 0 1 0 0 0 0 3

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Oct 1995 - Jul 1996

Jul 1990 - Aug 1990, 

Jun 1992, Jun 1993 - 

Jun 1995, Oct 1997 - 

Jul 2000, May 2003 - 

Jul 2005

Aug 1989 - Aug 

19990, May 2003 - Jul 

2005

Jan 2000 - Jul 2000 Oct 1999 - Jul 2000 Oct 2000 - Feb 2008 Sep 2005 - Mar 2006 3.16

Number of 

Data Records
0 0 3 25 1 3 3 2 0 0 37

# over 0 0 1 2 0 0 1 0 0 0 4

Period of 

Record
Jan 1986 - Jun 1986

Jun 1992 - Oct 1995, 

Sep 1997 - Jul 2000
Aug 1989 Jan 2000 - Jul 2000 Oct 1999 - Apr 2000 Oct 2000 - Feb 2001 10.81

Number of 

Data Records
0 0 0 0 4 0 0 22 0 3 29

# over 0 0 0 0 1 0 0 6 0 0 7

Period of 

Record
Oct 2003 - Jun 2004 Apr 2001 - May 2008 Oct 2005 - May 2006 24.14

Number of 

Data Records
2 2 6 33 18 3 4 28 0 3 99

# over 0 0 1 1 1 1 1 3 0 0 8

Period of 

Record
Jul 1990 - Aug 1990 Jul 1990 - Aug 1990

Jul 1990 - Aug 1990, 

Oct 1995 - Jun 1996

Jul 1990 - Aug 1990, 

Jun 1992 - Jun 1995, 

Oct 1997 - Jul 2000, 

May 2003 - Sept 2003, 

May 2004 - Sep 2004, 

Jul 2005

Aug 1989 - Aug 1990, 

May 2003 - Sep 2004, 

Jul 2005

Jan 2000 - Jul 2000 Oct 1999 - Jul 2000 Oct 2000 - Feb 2008 Oct 2005 - May 2006 8.08

Chlorophyll-a

TP

OrthoPhosphate

Fecal Coliform

E. Coli

DO

pH

TKN

NOx

NH3

NO3

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507
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Segment 4 
STORET Code

Parameter 

Name
Station ID

10331 10332 15773 16532
∑

% Not Meeting 

Criteria

Number of Data 

Records
6 240 35 4 285

# under 0 29 0 0 29

Period of Record Sep 1973 - Apr 1974
May 1974 - Sep 1979, 

Nov 1981 - May 2008

Sep 1997 - Jul 2000, 

May 2003 - May 2008
Oct 1999 - Jul 2000 10.18

Number of Data 

Records
4 244 35 4 287

# over 0 1 0 0 1

# under 0 3 0 0 3

Period of Record Sep 1973 - Jan 1974
May 1974 - Sep 1979, 

Nov 1981 - May 2008

Sep 1997 - Jul 2000, 

May 2003 - May 2008
Oct 1999 - Jul 2000 1.39

Number of Data 

Records
1 192 27 4 224

Period of Record Jul-96
Nov 1981 - Dec 1992, 

Oct 1996 - Feb 2008

Oct 1997 - Jul 2000, 

May 2003 - Feb 2008
Oct 1999 - Jul 2000

Number of Data 

Records
4 205 22 4 235

# over 0 2 0 0 2

Period of Record
Oct 1973 - Apr 1974, 

Jul 1996

July 1974 - Sep 1979, 

Nov 1981 - Dec 1992, 

Oct 1996 - Feb 2008

Oct 1997 - Jul 2000, 

May 2003 - Sept 2003, 

Jul 2005, Sept 2006 - 

Feb 2008

Oct 1999 - Jul 2000 0.85

Number of Data 

Records
3 48 0 0 51

# over 0 0 0 0 0

Period of Record Oct 1973 - Apr 1974

July 1974 - Sep 1979, 

Nov 1981 - Jul 1982, 

Dec 2002 - Oct 2004, 

Jul 2006 - Jul 2007

0.00

Number of Data 

Records
1 143 15 4 163

# over 0 0 0 0 0

Period of Record Jul 1996
Nov 1981 - Dec 1992, 

Oct 1996 - Feb 2008

Oct 1997 - Jul 2000, 

Sept 2006 - Feb 2008
Oct 1999 - Jul 2000 0.00

Number of Data 

Records
4 205 27 4 240

# over 0 3 0 0 3

Period of Record
Oct 1973 - Apr 1974, 

Jul 1996

July 1974 - Sep 1979, 

Nov 1981 - Dec 1992, 

Oct 1996 - Feb 2008

Oct 1997 - Jul 2000, 

May 2003 - Feb 2008
Oct 1999 - Jul 2000 1.25

Number of Data 

Records
4 100 27 4 135

# over 0 0 0 0 0

Period of Record
Oct 1973 - Apr 1974, 

Jul 1996

July 1974 - Sep 1979, 

Oct 1990 - Feb 2008

Oct 1997 - Jul 2000, 

May 2003 - Jul 2005, 

Sept 2006 - Feb 2008

Oct 1999 - Jul 2000 0.00

Number of Data 

Records
0 33 13 4 50

# over 0 2 0 0 2

Period of Record

Oct 1974 - Sep 1979, 

Oct 1996 - Oct 2000, 

Mar 2002

Sep 1997 - Jul 2000 Oct 1999 - Jul 2000 4.00

Number of Data 

Records
0 27 7 0 34

# over 0 4 1 0 5

Period of Record Feb 2001 - May 2008 Sep 2006 - May 2008 14.71

Number of Data 

Records
4 69 27 4 104

# over 0 6 5 1 12

Period of Record
Oct 1973 - Apr 1974, 

Jul 1996

July 1974 - Sep 1979, 

Oct 1996 - Feb 2008

Oct 1997 - Jul 2000, 

May 2003 - Sep 2004, 

Jul 2005, Sept 2006 - 

Feb 2008

Oct 1999 - Jul 2000 11.54

DO

pH

TKN

E. Coli

NH3

NO3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507
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Segment 5 
STORET Code

Parameter 

Name
Station ID 10243 10244 10245 10246 10247 10248 14474

Number of Data 

Records
55 4 89 71 57 725 2

# under 28 2 8 34 13 62 0

Period of Record

Sep 1973 - Feb 1974, 

Aug 1987 - Sep 1987, 

Jul 06 - Mar 08

Aug 1987
May 1974 - Jul 1986, 

Nov 1998 - Mar 2008

Aug 1987, May 1994, 

Oct 1996 - Sep 1999, 

May 2003 - Oct 2004, 

May 2007 - Jun 2008

Dec 1984 - Apr 1994, 

Oct 1999 - Jul 2006

Aug 1987 - Sep 1989,          

Jun 1997, Oct 1999 - 

Dec 2000, Sep 2006 - 

Mar 2008

Sep 1995 - Oct 1995

Number of Data 

Records
53 4 89 71 56 725 2

# over 0 0 1 0 0 0 0

# under 5 0 16 19 14 226 1

Period of Record

Sep 1973 - Jan 1974, 

Aug 1987 - Sep 1987, 

Jul 06 - Mar 08

Aug 1987
May 1974 - Jul 1986, 

Nov 1998 - Mar 2008

Aug 1987, May 1994, 

Oct 1996 - Sep 1999, 

May 2003 - Oct 2004, 

May 2007 - Jun 2008

Dec 1984 - Apr 1994, 

Oct 1999 - Jul 2006

Aug 1987 - Sep 1989, 

Jun 1997, Oct 1999 - 

Dec 2000, Sep 2006 - 

Mar 2008

Sep 1995 - Oct 1995

Number of Data 

Records
21 1 46 26 32 14 1

Period of Record
Aug 1987, Jul 2006 - 

May 2007
Aug 1987 Nov 1998 - Jan 2008

Aug 1987, Oct 1996 - 

Sep 1999, May 2003 - 

Oct 2004

Jan 1988, Jun 1993 - 

Apr 1994, Oct 1999 - 

Jul 2006

Aug 1987, Aug 1989, 

Jun 1997, Oct 1999 - 

Jul 2000, Sep 2006 - 

Jan 2008

Sep 1995

Number of Data 

Records
24 1 78 19 55 13 1

# over 3 0 0 0 2 0 0

Period of Record

Oct 1973 - Apr 1974, 

Aug 1987, Jul 2006 - 

May 2007

Aug 1987

Jul 1974 - Sep 1976, 

Sep 1977 - Jun 1980, 

Jul 1981 - Jul 1986, 

Nov 1998 - Oct 2007

Aug 1987, Oct 1996 - 

Sep 1999, May 2003 - 

Sep 2003

Jun 1985 - Apr 1994, 

Oct 1997 - Jul 2006

Aug 1987, Aug 1989, 

Jun 1997, Oct 1999 - 

Jul 2000, Sep 2006 - 

Oct 2007

Sep 1995

Number of Data 

Records
24 1 38 1 32 2 0

# over 0 0 0 0 0 0 0

Period of Record

Oct 1973 - Apr 1974, 

Aug 1987, Jul 2006 - 

May 2007

Aug 1987
Jul 1974 - Jul 1986, Jan 

2003 - Oct 2004
Aug-87

Jun 1985 - Apr 1994, 

Jan 2003 - Oct 2004
Aug 1987, Aug 1989

Number of Data 

Records
21 1 48 15 39 14 1

# over 0 0 0 0 0 0 0

Period of Record

Oct 1973 - Apr 1974, 

Aug 1987, Jul 2006 - 

May 2007

Aug 1987
Nov 1995, Nov 1998 - 

Jan 2008
Oct 1996 - Sep 1999

Nov 1985 - Apr 1994, 

Oct 1999 - Jul 2006

Aug 1987, Aug 1989, 

Jun 1997, Oct 1999 - 

Jul 2000, Sep 2006 - 

Jan 2008

Sep 1995

Number of Data 

Records
24 1 80 26 55 14 1

# over 0 0 0 0 0 0 0

Period of Record

Oct 1973 - Apr 1974, 

Aug 1987, Jul 2006 - 

May 2007

Aug 1987
Jul 1974 - Jul 1986, 

Nov 1998 - Jan 2008

Aug 1987, Oct 1996 - 

Sep 1999, May 2003 - 

Oct 2004

Jun 1985 - Apr 1994, 

Oct 1999 - Jul 2006

Aug 1987, Aug 1989, 

Jun 1997, Oct 1999 - 

Jul 2000, Sep 2006 - 

Jan 2008

Sep 1995

Number of Data 

Records
4 1 77 26 53 13 1

# over 0 0 0 0 0 0 0

Period of Record
Oct 1973 - Apr 1974, 

Aug 1987
Aug-87

Jul 1974 - Aug 1978, 

Sep 1979 - Jul 1986, 

Nov 1998 - Jan 2008

Aug 1987, Oct 1996 - 

Sep 1999, May 2003 - 

Oct 2004

Jun 1985 - Apr 1994, 

Oct 1999 - Mar 2006

Aug 1987, Aug 1989, 

Oct 1999 - Jul 2000, 

Sep 2006 - Jan 2008

Number of Data 

Records
1 1 40 5 28 7 1

# over 0 0 4 0 4 1 0

Period of Record Aug 1987 Aug 1987

Oct 1974 - Jul 1986, 

Nov 1998 - Dec 2000, 

Apr 2002

Aug 1987, Oct 1996, 

Jan 1997 - Jun 1997

May 1986 - Apr 1994, 

Oct 1999 - Dec 2000

Aug 1987, Aug 1989, 

Jun 1997, Oct 1999 - 

Jul 2000

Sep 1995

Number of Data 

Records
1 0 27 0 20 6 0

# over 0 0 2 0 1 0 0

Period of Record Mar 2008 Apr 2001 - Mar 2008 Apr 2001 - Jul 2006 Sep 2006 - Mar 2008

Number of Data 

Records
4 1 79 26 55 13 1

# over 1 0 8 5 1 2 0

Period of Record
Oct 1973 - Apr 1974, 

Aug 1987
Aug 1987

Jul 1974 - May 1986, 

Nov 1998 - Jan 2008

Aug 1987, Oct 1996 - 

Sep 1999, May 2003 - 

Sept 2003, May 2004 - 

Oct 2004

Jun 1985 - Apr 1994, 

Oct 1999 - Jul 2006

Aug 1987, Aug 1989, 

Oct 1999 - Jul 2000, 

Sep 2006 - Jan 2008

Sep 1995

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

NO3

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620

00665

00671, 70507
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Segment 5 cont. 

STORET Code
Parameter 

Name
Station ID 16705 16934 16935 16936 ∑

% Not Meeting 

Criteria

Number of Data 

Records
33 5 5 10 1056

# under 8 2 1 3 161

Period of Record Oct 1999 - Mar 2008 Oct 2000 - Jul 2001 Oct 2000 - Aug 2001
Oct 2000 - Jul 2001, 

Oct 2007 - May 2008
15.25

Number of Data 

Records
34 5 5 10 1054

# over 0 0 0 0 1

# under 5 1 1 4 292

Period of Record Oct 1999 - Mar 2008 Oct 2000 - Jul 2001 Oct 2000 - Aug 2001
Oct 2000 - Jul 2001, 

Oct 2007 - May 2008
27.80

Number of Data 

Records
33 4 4 7 189

Period of Record Oct 1999 - Jan 2008 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001
Oct 2000 - Jul 2001, 

Oct 2007 - Apr 2008

Number of Data 

Records
32 4 4 7 238

# over 0 0 0 0 5

Period of Record Oct 1999 - Oct 2007 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001
Oct 2000 - Jul 2001, 

Oct 2007 - Apr 2008
2.10

Number of Data 

Records
8 0 0 3 109

# over 0 0 0 0 0

Period of Record Jan 2003 - Oct 2004 0.00

Number of Data 

Records
33 3 3 6 184

# over 0 0 0 0 0

Period of Record Oct 1999 - Jan 2008 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001 0.00

Number of Data 

Records
33 4 4 7 249

# over 0 0 0 0 0

Period of Record Oct 1999 - Jan 2008 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001
Oct 2000 - Jul 2001, 

Oct 2007 - Apr 2008
0.00

Number of Data 

Records
32 3 3 3 216

# over 0 0 0 0 0

Period of Record Sep 2006 - Jan 2008 0.00

Number of Data 

Records
5 4 4 4 100

# over 0 0 0 0 9

Period of Record Oct 1999 - Jan 2008 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001 9.00

Number of Data 

Records
33 0 0 0 87

# over 3 0 0 0 6

Period of Record Apr 2001 - Mar 2008 6.90

Number of Data 

Records
33 3 3 6 224

# over 4 0 0 0 21

Period of Record Oct 1999 - Jan 2008 Oct 2000 - Jul 2001 Oct 2000 - Jul 2001
Oct 2000 - Jul 2001, 

Oct 2007 - Apr 2008
9.38

32211, 70953 Chlorophyll-a

31616 Fecal Coliform

31699 E. Coli

00665 TP

00671, 70507 OrthoPhosphate

00620 NO3

00630,           

00615 + 00620
NOx

00300 DO

00400 pH

00625 TKN

00610 NH3
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Segment 6  
STORET Code

Parameter 

Name
Station ID 13630 15135 15511 ∑

% Not Meeting 

Criteria

Number of Data 

Records
57 59 44 160

# under 0 2 4 6

Period of Record

Jan 1983 - Aug 1985, 

Jul 1991 - Jun 1992, 

Feb 1999 - Aug 2001, 

Sep 2002 - Aug 2007 

Jan 1996 - Nov 1998, 

Aug 2000 - Aug 2002, 

Jul 2006 - May 2007

Nov 1998 - Feb 2008 3.75

Number of Data 

Records
53 33 44 130

# over 0 0 0 0

# under 0 1 2 3

Period of Record

Jan 1983 - Aug 1985, 

Jul 1991 - Jun 1992, 

Feb 1999 - Aug 2001, 

Feb 2003 - Aug 2007 

Jun 1997, Aug 2000 - 

Aug 2002, Jul 2006 - 

May 2007

Nov 1998 - Feb 2008 2.31

Number of Data 

Records
32 32 43 107

Period of Record

Jan 1983 - Aug 1985, 

Jul 1991 - Jun 1992, 

Jun1993, Aug 2004

Jun 1997, Jul 2000- 

Aug 2002, Jul 2006 - 

May 2007

Feb 1999 - Jul 2007, 

Feb 2008

Number of Data 

Records
31 32 44 107

# over 0 2 1 3

Period of Record

Jan 1983 - Aug 1985, 

Jul 1991 - Jun 1993, 

Aug 2004

Jun 1997, Jul 2000- 

Aug 2002, Jul 2006 - 

May 2007

Feb 1999 - Feb 2008 2.80

Number of Data 

Records
1 20 9 30

# over 0 0 0 0

Period of Record Jun-93 Jul 2006 - May 2007
Jan 2003 - Oct 2004, 

Jul 2006
0.00

Number of Data 

Records
22 32 43 97

# over 0 0 0 0

Period of Record

Jan 1983 - Aug 1985, 

Jul 1991 - Jun 1992, 

Jun 1993

Jun 1997, Jul 2000 - 

Aug 2002, Jul 2006 - 

May 2007

Feb 1999 - Feb 2008 0.00

Number of Data 

Records
32 32 44 108

# over 0 0 0 0

Period of Record

Jan 1983 - Aug 1985, 

Jul 1991 - Jun 1992, 

Jun1993, Aug 2004

Jun 1997, Jul 2000- 

Aug 2002, Jul 2006 - 

May 2007

Feb 1999 - Jul 2007, 

Feb 2008
0.00

Number of Data 

Records
29 11 41 81

# over 0 0 0 0

Period of Record
Jul 1991 - Jun 1993, 

Feb 1999 - Aug 2004
Jul 2000 - Aug 2002 Feb 1999 - Feb 2008 0.00

Number of Data 

Records
0 1 13 14

# over 0 0 1 1

Period of Record Jun 1997, Nov 1998 - Jun 2002 7.14

Number of Data 

Records
0 0 24 24

# over 0 0 5 5

Period of Record Apr 2001 - Feb 2008 20.83

Number of Data 

Records
1 11 43 55

# over 0 1 3 4

Period of Record Jun-93 Jul 2000 - Aug 2002 Feb 1999 - Feb 2008 7.27

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

NO3

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507
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Segment 7 
STORET Code

Parameter 

Name
Station ID 10254 10255 10256 10257 10320 10321 10322 10323 10324

Number of Data 

Records
1 3 13 4 4 89 3 4 4

# under 1 1 9 2 4 45 3 4 4

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 - 

Aug 2004
Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986 - Aug 2006, 

May 2008

Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
1 4 14 4 4 90 4 4 4

# over 0 0 0 0 0 0 0 0 0

# under 1 0 1 0 0 12 0 0 1

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 - 

Aug 2004
Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986 - Aug 2006, 

May 2008

Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
1 1 9 1 5 42 1 1 5

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 - 

Jun 2004
Aug 1981 Aug 1981

Jun 1993 - Dec 1993, 

Feb 1995 - Jul 2006
Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
1 1 9 1 5 55 1 1 5

# over 0 0 0 0 0 5 0 0 0

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 - 

Jun 2004
Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986 - Jun 1990, 

Aug 1991 - Jul 2006

Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
1 1 9 1 5 34 1 1 5

# over 0 0 0 0 0 0 0 0 0

Period of Record
Aug 1981, Oct 2003 -

Jun 2004
Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986, Jul 1987 - 

Jun 1990, Aug 1991 - 

Sep 1994, Jan 2002 - 

Jul 2006

Aug 1981 Aug 1981

Number of Data 

Records
1 1 10 1 2 44 1 1 3

# over 0 0 0 0 0 0 0 0 0

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 -

Jun 2004
Aug 1981 Aug 1981

Jun 1989, Aug 1991 - 

Jul 2006
Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
1 1 9 1 5 55 1 1 5

# over 0 0 0 0 0 1 0 0 0

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 - 

Jun 2004
Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986 - Jul 2006
Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
1 1 5 1 5 43 1 1 5

# over 0 0 4 0 0 1 0 0 0

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986, Jul 1987 - 

Jun 1990, Aug 1991 - 

Jul 2003

Aug 1981 Aug 1981 Aug 1981

Number of Data 

Records
0 0 0 0 0 34 0 0 0

# over 0 0 0 0 0 3 0 0 0

Period of Record

Dec 1982 - Nov 1984, 

Apr 1986 - Jul 1997, 

Oct 1999 - Apr 2003

Number of Data 

Records
0 0 4 0 0 19 0 0 0

# over 0 0 1 0 0 3 0 0 0

Period of Record Oct 2003 - Jun 2004 Oct 2001 - Jul 2006

Number of Data 

Records
1 1 5 1 1 55 1 1 1

# over 0 0 1 0 0 3 0 0 1

Period of Record Aug 1981 Aug 1981
Aug 1981, Oct 2003 - 

Jun 2004
Aug 1981 Aug 1981

Dec 1982 - Nov 1984, 

Apr 1986 - Jul 2006
Aug 1981 Aug 1981 Aug 1981

DO

pH

TKN

E. Coli

NH3

NO3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507
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Segment 7 cont. 
STORET Code

Parameter 

Name
Station ID 10325 10326 10327 10328 14976 18200 ∑

% Not Meeting 

Criteria

Number of Data 

Records
1 1 3 3 18 6 157

# under 1 1 1 3 11 4 94

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Aug 2007 Apr 2004 - Jul 2005 59.87

Number of Data 

Records
1 1 4 4 18 6 163

# over 0 0 0 0 0 0 0

# under 0 0 0 4 0 0 19

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Aug 2007 Apr 2004 - Jul 2005 11.66

Number of Data 

Records
1 1 5 1 6 0 80

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Jul 2007

Number of Data 

Records
1 1 5 1 6 0 93

# over 0 0 0 1 0 0 6

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Jul 2007 6.45

Number of Data 

Records
1 1 5 1 6 0 72

# over 0 0 0 0 0 0 0

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Jul 2007 0.00

Number of Data 

Records
1 1 7 2 6 0 81

# over 0 0 0 0 0 0 0

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Jul 2007 0.00

Number of Data 

Records
1 1 5 1 6 0 93

# over 0 0 0 0 1 0 2

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Jul 2007 2.15

Number of Data 

Records
1 1 5 1 0 0 71

# over 0 0 0 0 0 0 5

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 7.04

Number of Data 

Records
0 0 0 0 0 0 34

# over 0 0 0 0 0 0 3

Period of Record 8.82

Number of Data 

Records
0 0 0 0 6 0 29

# over 0 0 0 0 3 0 7

Period of Record Oct 2005 - Jul 2007 24.14

Number of Data 

Records
1 1 1 1 6 0 77

# over 0 0 0 0 0 0 5

Period of Record Aug 1981 Aug 1981 Aug 1981 Aug 1981 Oct 2005 - Jul 2007 6.49

00300 DO

00400 pH

00625 TKN

00610 NH3

00620 NO3

00630,           

00615 + 00620
NOx

00665 TP

00671, 70507 OrthoPhosphate

32211, 70953 Chlorophyll-a

31616 Fecal Coliform

31699 E. Coli
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Segment 8 
STORET Code

Parameter 

Name
Station ID 10258 10259 17619 18201 ∑

% Not Meeting 

Criteria

Number of Data 

Records
4 75 10 6 95

# under 4 11 3 1 19

Period of Record Aug 1981

Nov 1988 - Jun 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Aug 2003 Apr 2004 - Jul 2005 20.00

Number of Data 

Records
4 75 10 6 95

# over 0 0 0 0 0

# under 0 37 2 0 39

Period of Record Aug 1981

Nov 1988 - Jun 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Aug 2003 Apr 2004 - Jul 2005 41.05

Number of Data 

Records
1 33 4 0 38

Period of Record Aug 1981

Nov 1988 - Aug 1989, 

Jan 1995 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Jul 2003

Number of Data 

Records
1 46 4 0 51

# over 0 3 0 0 3

Period of Record Aug-81

Nov 1988 - Jun 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Jul 2003 5.88

Number of Data 

Records
1 14 4 0 19

# over 0 0 0 0 0

Period of Record Aug 1981
Nov 1988 - Jun 1991, 

Aug 1994 - Sep 1994
Oct 2002 - Jul 2003 0.00

Number of Data 

Records
1 41 4 0 46

# over 0 0 0 0 0

Period of Record Aug 1981

Nov 1988 - Mar 1991, 

Aug 1994 - Aug 1997, 

Jun 1997 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Jul 2003 0.00

Number of Data 

Records
1 46 4 0 51

# over 0 1 0 0 1

Period of Record Aug 1981

Nov 1988 - Jun 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Jul 2003 1.96

Number of Data 

Records
1 41 4 0 46

# over 0 1 0 0 1

Period of Record Aug-81

Nov 1988 - Jan 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Jul 2003 2.17

Number of Data 

Records
0 49 1 0 50

# over 0 2 0 0 2

Period of Record

Apr 1989 - Jun 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Apr 2003 4.00

Number of Data 

Records
0 0 4 0 4

# over 0 0 0 0 0

Period of Record Oct 2002 - Jul 2003 0.00

Number of Data 

Records
1 45 4 0 50

# over 0 4 0 0 4

Period of Record Aug 1981

Nov 1988 - Jun 1991, 

Aug 1994 - Aug 1997, 

Oct 1999 - Jul 2001

Oct 2002 - Jul 2003 8.00

00671, 70507

31616

31699

32211

00620 NO3

00630,           

00615 + 00620, 

00593

00665

00300

00400

00625

00610

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Caddo Lake Watershed Protection Plan  

Technical Memo Draft (Task 1.2.3) 

P:\Active\8041.00 NETMWD Caddo WWP\Reports\Technical Memo Draft 3.doc  November 2008 

 

 
 B 

 

Segment 9 

STORET Code
Parameter 

Name
Station ID 14997 16253 ∑

% Not Meeting 

Criteria

Number of Data 

Records
12 4 16

# under 9 1 10

Period of Record Oct 2005 - Aug 2006 Jul 1998 - Apr 1999 62.50

Number of Data 

Records
12 4 16

# over 0 0 0

# under 0 1 1

Period of Record Oct 2005 - Aug 2006 Jul 1998 - Apr 1999 6.25

Number of Data 

Records
4 4 8

Period of Record Oct 2005 - Jul 2006 Jul 1998 - Apr 1999

Number of Data 

Records
4 4 8

# over 0 0 0

Period of Record Oct 2005 - Jul 2006 Jul 1998 - Apr 1999 0.00

Number of Data 

Records
4 0 4

# over 0 0 0

Period of Record Oct 2005 - Jul 2006 0.00

Number of Data 

Records
4 0 4

# over 0 0 0

Period of Record Oct 2005 - Jul 2006 0.00

Number of Data 

Records
4 4 8

# over 0 0 0

Period of Record Oct 2005 - Jul 2006 Jul 1998 - Apr 1999 0.00

Number of Data 

Records
0 4 4

# over 0 0 0

Period of Record Jul 1998 - Apr 1999 0.00

Number of Data 

Records
0 0 0

# over 0 0 0

Period of Record #DIV/0!

Number of Data 

Records
4 0 4

# over 0 0 0

Period of Record Oct 2005 - Jul 2006 0.00

Number of Data 

Records
4 4 8

# over 2 1 3

Period of Record Oct 2005 - Jul 2006 Jul 1998 - Apr 1999 37.50

DO

pH

TKN

E. Coli

NH3

NO3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620

00665

00671, 70507
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Segment 10 – Main Channel 
Parameter 

Name
Station ID 10295 14471 15021 15022 15248 16254 ∑

% Not Meeting 

Criteria

Number of Data 

Records
274 7 41 120 46 88 576

# under 64 2 5 13 3 14 101

Period of Record
Sep 1968 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1994 - Nov 1998

Jul 1994 - Apr 1999,     

Sep 2002 - May 2008
Mar 1995 - Dec 1998 Jul 1998 - May 2007 17.53

Number of Data 

Records
218 7 0 74 0 89 388

# over 0 0 0 0 0 0 0

# under 22 0 0 14 0 10 46

Period of Record
Feb 1972 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996

Jul 1998 - Apr 1999,     

Sep 2002 - May 2008 
Jul 1998 - May 2007 11.86

Number of Data 

Records
62 4 0 4 0 35 105

Period of Record
Jul 1991 - Jul 1997,     

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Apr 2007

Number of Data 

Records
140 4 0 4 0 35 183

# over 0 0 0 1 0 2 3

Period of Record
Apr 1972 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Apr 2007 1.64

Number of Data 

Records
108 0 0 0 0 22 130

# over 1 0 0 0 0 0 1

Period of Record
Apr 1972 - Oct 1994, 

Aug 2006 - May 2007
0.77

Number of Data 

Records
62 4 0 0 0 31 97

# over 0 0 0 0 0 0 0

Period of Record
Oct 1985 - Jul 1997, 

Aug 2006 - May 2007
Oct 1995 - Jul 1996 Oct 1999 - Apr 2007 0.00

Number of Data 

Records
145 4 0 4 0 35 188

# over 2 0 0 0 0 0 2

Period of Record
Apr 1972 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Apr 2007 1.06

Number of Data 

Records
118 4 0 4 0 20 146

# over 1 0 0 0 0 0 1

Period of Record
Oct 1973 - Jul 1997, 

May 2003 - Jul 2005
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Jul 2003 0.68

Number of Data 

Records
84 4 0 102 0 16 206

# over 5 0 0 3 0 1 9

Period of Record Aug 1974 - Jul 1997 Oct 1995 - Jul 1996 Feb 1997 - Jun 2004 Oct 1999 - Jun 2004 4.37

Number of Data 

Records
0 0 0 130 0 24 154

# over 0 0 0 7 0 0 7

Period of Record Sep 2002 - Jun 2008 Oct 2001 - Apr 2007 4.55

Number of Data 

Records
113 4 0 4 0 35 156

# over 15 1 0 1 0 5 22

Period of Record
Apr 1972 - Jul 1997,  

May 2004 - Sep 2004
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Jul 2003 14.10

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

NO3
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Parameter 

Name
Station ID 10295 14471 15021 15022 15248 16254 ∑

% Not Meeting 

Criteria

Number of Data 

Records
274 7 41 120 46 88 576

# under 64 2 5 13 3 14 101

Period of Record
Sep 1968 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1994 - Nov 1998

Jul 1994 - Apr 1999,     

Sep 2002 - May 2008
Mar 1995 - Dec 1998 Jul 1998 - May 2007 17.53

Number of Data 

Records
218 7 0 74 0 89 388

# over 0 0 0 0 0 0 0

# under 22 0 0 14 0 10 46

Period of Record
Feb 1972 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996

Jul 1998 - Apr 1999,     

Sep 2002 - May 2008 
Jul 1998 - May 2007 11.86

Number of Data 

Records
62 4 0 4 0 35 105

Period of Record
Jul 1991 - Jul 1997,     

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Apr 2007

Number of Data 

Records
140 4 0 4 0 35 183

# over 0 0 0 1 0 2 3

Period of Record
Apr 1972 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Apr 2007 1.64

Number of Data 

Records
108 0 0 0 0 22 130

# over 1 0 0 0 0 0 1

Period of Record
Apr 1972 - Oct 1994, 

Aug 2006 - May 2007
0.77

Number of Data 

Records
62 4 0 0 0 31 97

# over 0 0 0 0 0 0 0

Period of Record
Oct 1985 - Jul 1997, 

Aug 2006 - May 2007
Oct 1995 - Jul 1996 Oct 1999 - Apr 2007 0.00

Number of Data 

Records
145 4 0 4 0 35 188

# over 2 0 0 0 0 0 2

Period of Record
Apr 1972 - Jul 1997,  

May 2003 - May 2007
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Apr 2007 1.06

Number of Data 

Records
118 4 0 4 0 20 146

# over 1 0 0 0 0 0 1

Period of Record
Oct 1973 - Jul 1997, 

May 2003 - Jul 2005
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Jul 2003 0.68

Number of Data 

Records
84 4 0 102 0 16 206

# over 5 0 0 3 0 1 9

Period of Record Aug 1974 - Jul 1997 Oct 1995 - Jul 1996 Feb 1997 - Jun 2004 Oct 1999 - Jun 2004 4.37

Number of Data 

Records
0 0 0 130 0 24 154

# over 0 0 0 7 0 0 7

Period of Record Sep 2002 - Jun 2008 Oct 2001 - Apr 2007 4.55

Number of Data 

Records
113 4 0 4 0 35 156

# over 15 1 0 1 0 5 22

Period of Record
Apr 1972 - Jul 1997,  

May 2004 - Sep 2004
Oct 1995 - Jul 1996 Jul 1998 - Apr 1999 Jul 1998 - Jul 2003 14.10

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

NO3
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Segment 10 – At the Headwaters to Caddo Lake 

STORET Code
Parameter 

Name
Station ID 10294 15023 ∑

% Not Meeting 

Criteria

Number of Data 

Records
73 22 95

# under 46 11 57

Period of Record

Aug 1982,                       

Oct 1995 - Apr 1999, 

Mar 2002 - Jul 2007

Jul 1994 - Jun 1996 60.00

Number of Data 

Records
73 0 73

# over 0 0 0

# under 9 0 9

Period of Record

Aug 1982,                       

Oct 1995 - Apr 1999, 

Mar 2002 - Jul 2007

12.33

Number of Data 

Records
15 0 15

Period of Record Oct 1995 - Apr 1999

Number of Data 

Records
16 0 16

# over 1 0 1

Period of Record Oct 1995 - Apr 1999 6.25

Number of Data 

Records
0 0 0

# over 0 0 0

Period of Record #DIV/0!

Number of Data 

Records
16 0 16

# over 0 0 0

Period of Record Oct 1995 - Apr 1999 0.00

Number of Data 

Records
16 0 16

# over 1 0 1

Period of Record Oct 1995 - Apr 1999 6.25

Number of Data 

Records
16 0 16

# over 0 0 0

Period of Record Oct 1995 - Apr 1999 0.00

Number of Data 

Records
83 0 83

# over 3 0 3

Period of Record Oct 1995 - Jun 2004 3.61

Number of Data 

Records
63 0 63

# over 0 0 0

Period of Record Sep 2002 - Jun 2008 0.00

Number of Data 

Records
16 0 16

# over 1 0 1

Period of Record Oct 1995 - Apr 1999 6.25

31616

31699

32211

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507

00300

00400

00625

00610

DO

pH

TKN

E. Coli

NH3

NO3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform
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Segment 11 

STORET Code
Parameter 

Name
Station ID 14998 ∑

% Not Meeting 

Criteria

Number of Data 

Records
14 14

# under 6 6

Period of Record
Jul 1998 - Apr 1999, 

Oct 2006 - Aug 2007 
42.86

Number of Data 

Records
14 14

# over 0 0

# under 2 2

Period of Record
Jul 1998 - Apr 1999, 

Oct 2006 - Aug 2007 
14.29

Number of Data 

Records
7 7

Period of Record
Jul 1998 - Apr 1999, 

Dec 2006 - Jul 2007 

Number of Data 

Records
7 7

# over 1 1

Period of Record
Jul 1998 - Apr 1999, 

Dec 2006 - Jul 2007 
14.29

Number of Data 

Records
3 3

# over 0 0

Period of Record Dec 2006 - Jul 2007 0.00

Number of Data 

Records
3 3

# over 0 0

Period of Record Dec 2006 - Jul 2007 0.00

Number of Data 

Records
7 7

# over 0 0

Period of Record
Jul 1998 - Apr 1999, 

Dec 2006 - Jul 2007 
0.00

Number of Data 

Records
4 4

# over 0 0

Period of Record Jul 1998 - Apr 1999 0.00

Number of Data 

Records
0 0

# over 0 0

Period of Record #DIV/0!

Number of Data 

Records
3 3

# over 1 1

Period of Record Dec 2006 - Jul 2007 33.33

Number of Data 

Records
7 7

# over 1 1

Period of Record
Jul 1998 - Apr 1999, 

Dec 2006 - Jul 2007 
14.29

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

NO3

00300

00400

00625

00610

31616

31699

32211, 70953

00620

00630,           

00615 + 00620

00665

00671, 70507
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Segment 12 

STORET Code
Parameter 

Name
Station ID 10260 10319 ∑

% Not Meeting 

Criteria

Number of Data 

Records
2 126 128

# under 0 30 30

Period of Record Aug 1981

Dec 1968 - Nov 1969, 

Feb 1972 - Apr 1983, 

Jun 1997,                Oct 

2000 - Jul 2001, Jul 

2006 - May 2007

23.44

Number of Data 

Records
2 77 79

# over 0 0 0

# under 0 19 19

Period of Record Aug 1981

Feb 1972 - Apr 1983,  

Jun 1997,                Oct 

2000 - Jul 2001, Jul 

2006 - May 2007

24.05

Number of Data 

Records
1 25 26

Period of Record Aug 1981

Aug 1981, Jun 1997,                

Oct 2000 - Jul 2001, Jul 

2006 - May 2007

Number of Data 

Records
1 66 67

# over 0 1 1

Period of Record Aug 1981

May 1972 - Apr 1983, 

June 1997, Oct 2000 - 

Jul 2001, Jul 2006 - 

May 2007

1.49

Number of Data 

Records
1 61 62

# over 0 0 0

Period of Record Aug 1981
May 1972 - Apr 1983, 

Jul 2006 - May 2007
0.00

Number of Data 

Records
1 26 27

# over 0 0 0

Period of Record Aug 1981
Aug 1981, Jun 1997,                

Oct 2000 - Jul 2001
0.00

Number of Data 

Records
1 65 66

# over 0 1 1

Period of Record Aug 1981

May 1972 - Apr 1983,            

Oct 2000 - Jul 2001, Jul 

2006 - May 2007

1.52

Number of Data 

Records
1 40 41

# over 0 2 2

Period of Record Aug-81
Nov 1973 - Apr 1983, 

Oct 2000 - Jul 2001
4.88

Number of Data 

Records
0 35 35

# over 0 1 1

Period of Record

Sep 1974 - Apr 1983,            

Jun 1997,                Oct 

2000 - Jul 2001

2.86

Number of Data 

Records
0 0 0

# over 0 0 0

Period of Record #DIV/0!

Number of Data 

Records
1 45 46

# over 0 5 5

Period of Record Aug 1981
Jul 1972 - Apr 1983,            

Oct 2000 - Jul 2001
10.87

DO

pH

TKN

E. Coli

NH3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

00300

00400

00625

00610

00620 NO3

00630,           

00615 + 00620

00665

00671, 70507

31616

31699

32211
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Segment 13 – Main Channel 

STORET Code
Parameter 

Name
Station ID 15506 15507 15508 15509 ∑

% Not Meeting 

Criteria

Number of Data 

Records
25 30 46 39 140

# under 7 0 12 22 41

Period of Record Oct 1996 - Dec 1998 Oct 1996 - Apr 1999
Oct 1996 - Jan 1999, 

Apr 2004 - Aug 2007

Oct 1996 - Jan 1999, 

May 2003- Oct 2004
29.29

Number of Data 

Records
0 4 19 12 35

# over 0 0 0 0 0

# under 0 0 0 0 0

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Aug 2007 May 2003- Oct 2004 0.00

Number of Data 

Records
0 4 8 12 24

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Jul 2007 May 2003- Oct 2004

Number of Data 

Records
0 4 8 5 17

# over 0 0 0 0 0

Period of Record Jul 1998 - Apr 1999
Apr 2004 - Jan 2005, 

Oct 2006 - Jul 2007
May 2003- Sep 2003 0.00

Number of Data 

Records
0 0 8 0 8

# over 0 0 0 0 0

Period of Record
Apr 2004 - Jan 2005, 

Oct 2006 - Jul 2007
0.00

Number of Data 

Records
0 0 8 0 8

# over 0 0 0 0 0

Period of Record
Apr 2004 - Jan 2005, 

Oct 2006 - Jul 2007
0.00

Number of Data 

Records
0 4 8 12 24

# over 0 0 1 0 1

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Jul 2007 May 2003- Oct 2004 4.17

Number of Data 

Records
0 4 0 12 16

# over 0 0 0 0 0

Period of Record Jul 1998 - Apr 1999 May 2003- Oct 2004 0.00

Number of Data 

Records
0 0 0 0 0

# over 0 0 0 0 0

Period of Record N/A

Number of Data 

Records
0 0 8 0 8

# over 0 0 3 0 3

Period of Record Apr 2004 - Jul 2007 37.50

Number of Data 

Records
0 5 8 12 25

# over 0 1 0 2 3

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Jul 2007 May 2004- Oct 2004 12.00

31616

31699

32211, 70953

00620

00630,           

00615 + 00620

00665

00671, 70507

00300

00400

00625

00610

DO

pH

TKN

E. Coli

NH3

NO3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform
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STORET Code
Parameter 

Name
Station ID 15506 15507 15508 15509 ∑

% Not Meeting 

Criteria

Number of Data 

Records
25 30 46 39 140

# under 7 0 12 22 41

Period of Record Oct 1996 - Dec 1998 Oct 1996 - Apr 1999
Oct 1996 - Jan 1999, 

Apr 2004 - Aug 2007

Oct 1996 - Jan 1999, 

May 2003- Oct 2004
29.29

Number of Data 

Records
0 4 19 12 35

# over 0 0 0 0 0

# under 0 0 0 0 0

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Aug 2007 May 2003- Oct 2004 0.00

Number of Data 

Records
0 4 8 12 24

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Jul 2007 May 2003- Oct 2004

Number of Data 

Records
0 4 8 5 17

# over 0 0 0 0 0

Period of Record Jul 1998 - Apr 1999
Apr 2004 - Jan 2005, 

Oct 2006 - Jul 2007
May 2003- Sep 2003 0.00

Number of Data 

Records
0 0 8 0 8

# over 0 0 0 0 0

Period of Record
Apr 2004 - Jan 2005, 

Oct 2006 - Jul 2007
0.00

Number of Data 

Records
0 0 8 0 8

# over 0 0 0 0 0

Period of Record
Apr 2004 - Jan 2005, 

Oct 2006 - Jul 2007
0.00

Number of Data 

Records
0 4 8 12 24

# over 0 0 1 0 1

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Jul 2007 May 2003- Oct 2004 4.17

Number of Data 

Records
0 4 0 12 16

# over 0 0 0 0 0

Period of Record Jul 1998 - Apr 1999 May 2003- Oct 2004 0.00

Number of Data 

Records
0 0 0 0 0

# over 0 0 0 0 0

Period of Record #DIV/0!

Number of Data 

Records
0 0 8 0 8

# over 0 0 3 0 3

Period of Record Apr 2004 - Jul 2007 37.50

Number of Data 

Records
0 5 8 12 25

# over 0 1 0 2 3

Period of Record Jul 1998 - Apr 1999 Apr 2004 - Jul 2007 May 2004- Oct 2004 12.00

31616

31699

32211, 70953

00620

00630,           

00615 + 00620

00665

00671, 70507

00300

00400

00625

00610

DO

pH

TKN

E. Coli

NH3

NO3

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform
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Segment 13 – At the Headwaters to Caddo Lake 

STORET Code
Parameter 

Name
Station ID 10285 10286 ∑

% Not Meeting 

Criteria

Number of Data 

Records
1 119 120

# under 0 67 67

Period of Record Dec 1982

Dec 1982,                         

Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999, 

Mar 2002 - May 2008

55.83

Number of Data 

Records
1 120 121

# over 0 0 0

# under 0 11 11

Period of Record Dec 1982

Dec 1982,                         

Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999, 

Mar 2002 - May 2008

9.09

Number of Data 

Records
0 6 6

Period of Record
Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999

Number of Data 

Records
0 6 6

# over 0 4 4

Period of Record
Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999
66.67

Number of Data 

Records
0 0 0

# over 0 0 0

Period of Record #DIV/0!

Number of Data 

Records
0 2 2

# over 0 0 0

Period of Record Jan 1996 - Jul 1996 0.00

Number of Data 

Records
0 6 6

# over 0 2 2

Period of Record
Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999
33.33

Number of Data 

Records
0 6 6

# over 0 0 0

Period of Record
Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999
0.00

Number of Data 

Records
0 96 96

# over 0 7 7

Period of Record
Jan 1996 - Jul 1996,        

Feb 1998 - Jun 2004
7.29

Number of Data 

Records
0 125 125

# over 0 4 4

Period of Record Sep 2002 - Jun 2008 3.20

Number of Data 

Records
0 6 6

# over 0 2 2

Period of Record
Jan 1996 - Jul 1996,        

Jul 1998 - Apr 1999
33.33

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

00300

00400

00625

00610

00620 NO3

00630,           

00615 + 00620

00665

00671, 70507

31616

31699

32211
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Segment 14 – Caddo Lake 
STORET Code Parameter Name Station ID NC NW SC

SW1 SW2 SW3
∑

% Not Meeting 

Criteria

Number of Data 

Records
394 127 1 165 12 34 733

# under 34 67 0 85 6 14 206

Period of Record

Sep 1973 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - May 2008

Oct 1994 - Jun 1995, 

Jul 1998 - Apr 1999, 

Mar 2002 - May 2008

Dec 1982

Aug 1982 - Dec 1982, 

Jun 1987, Sep 1996 - 

Oct 1998, Oct 2000 - 

May 2008

Dec 1982, Jun 1997 - 

Apr 1999

Dec 1982, Oct 1995 - 

May 1996, Oct 2003 - 

Aug 2005

28.10

Number of Data 

Records
385 127 1 141 13 34 701

# over 12 0 0 0 0 0 12

# under 28 16 0 25 8 2 79

Period of Record

Sep 1973 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - May 2008

Oct 1994 - Jun 1995, 

Jul 1998 - Apr 1999, 

Mar 2002 - May 2008

Dec 1982

Aug 1982 - Dec 1982, 

Jun 1987, Oct 2000 - 

May 2008

Dec 1982, Jun 1997 - 

Apr 1999

Dec 1982, Oct 1995 - 

May 1996, Oct 2003 - 

Aug 2005

12.98

Number of Data 

Records
76 14 0 31 5 23 149

Period of Record

Apr 1986 - Apr 1987, 

Aug 1990 - Jan 1991, 

Aug 1993 - Apr 2008

Oct 1994 - Jun 1995, 

Jul 1998 - Apr 1999
Oct 2000 - Apr 2008 Jun 1997 - Apr 1999

Oct 1995 - May 1996, 

Oct 2003 - Aug 2005

Number of Data 

Records
116 14 0 31 5 23 189

# over 19 3 0 10 4 0 36

Period of Record

Oct 1973 - Aug 1978, 

Oct 1979 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - Apr 2008

Oct 1994 - Jun 1995, 

Jul 1998 - Aug 1999
Oct 2000 - Apr 2008

Jun 1997, Jul 1998 - 

Apr 1999

Oct 1995 - May 1996, 

Oct 2003 - Aug 2005
19.05

Number of Data 

Records
80 0 0 27 0 13 120

# over 1 0 0 0 0 0 1

Period of Record

Oct 1973 - Aug 1978, 

Oct 1979 - Jun 1980, 

Aug 1982 - Jun 1994, 

Jan 2002 - Nov 2004, 

Oct 2006 - Apr 2008

Dec 1982, Jan 2002 - 

Apr 2008

Oct 1995, Oct 2003 - 

Nov 2004
0.83

Number of Data 

Records
77 9 0 31 1 22 140

# over 0 0 0 0 0 0 0

Period of Record

Jan 1980, Aug 1990 - 

Oct 1996, Oct 1999 - 

Apr 2008

Oct 1994 - Jun 1995 Oct 2000 - Apr 2008 Jun 1997
Oct 1995 - May 1996, 

Oct 2003 - Aug 2005
0.00

Number of Data 

Records
114 14 0 31 5 23 187

# over 7 2 0 5 2 2 18

Period of Record

Oct 1973 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - Apr 2008

Oct 1994 - Jun 1995, 

Jul 1998 - Aug 1999
Oct 2000 - Apr 2008 Jun 1997 - Apr 1999

Oct 1995 - May 1996, 

Oct 2003 - Aug 2005
9.63

Number of Data 

Records
109 13 0 12 4 23 161

# over 6 1 0 0 0 0 7

Period of Record

Oct 1973 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - Jul 2006

Oct 1994 - Jun 1995, 

Jul 1998 - Aug 1999
Oct 2000 - Jul 2003 Jul 1998 - Apr 1999

Oct 1995 - May 1996, 

Oct 2003 - Aug 2005
4.35

Number of Data 

Records
178 57 0 73 1 3 312

# over 3 0 0 2 0 0 5

Period of Record

Sep 1974 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - Jun 2004

Oct 1994 - Jun 1995, 

Feb 1998 - Dec 2000, 

Apr 2002 - Jun 2004

Oct 2000 - Jun 2004 Jun 1997 Oct 1995 - May 1996 1.60

Number of Data 

Records
153 54 0 148 0 18 373

# over 0 0 0 2 0 0 2

Period of Record Oct 2001 - Aug 2007 Sep 2002 - Aug 2007 Oct 2001 - Jun 2008 Oct 2003 - Jul 2005 0.54

Number of Data 

Records
114 14 0 31 4 23 186

# over 15 2 0 4 2 4 27

Period of Record

Nov 1973 - Jun 1980, 

Aug 1982 - Jul 1983, 

May 1985 - Apr 2008

Oct 1994 - Jun 1995, 

Jul 1998 - Aug 1999
Oct 2000 - Apr 2008 Jul 1998 - Apr 1999

Oct 1995 - May 1996, 

Oct 2003 - Aug 2005
14.52

31616

31699

32211, 70953

00620

00630,           

00615 + 00620, 

00593

00665

00671, 70507

00300

00400

00625

00610

Chlorophyll-a

NOx

TP

OrthoPhosphate

Fecal Coliform

DO

pH

TKN

E. Coli

NH3

NO3
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Appendix C 
Charts for Stations with Supplemental Bacteria Data from Roy Darville at East Texas Baptist 

University
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