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Appendix 2 – Land Use/Land Cover Analyses (1996-2010) 
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Measuring Land Cover 

NOAA’s Coastal Change Analysis Program (C-CAP) is a remote sensing program designed to measure 

the type and extent of land coverage. The program provides standardized data for coastal communities to 

measure changes to land coverages and usages over time. High resolution data is provided for certain 

targeted coastal areas, including around Galveston Bay. C-CAP categorizes land cover date into over 20 

categories (See Appendix 2, Table 4 for definitions), and which were used for the analyses in this report. 

Maps 26-29, in this appendix depicts data used from years 1996, 2001, 2006, 2010, respectively.  

 

Changes in land coverage by type as measured over a fifteen year period are summarized in Tables 2 and 

3 in this section. Analyses indicate that some minor acreage was converted to land development in both 

watersheds. There is a similar decline in most other land use categories, such as agricultural lands and 

vegetated undeveloped lands. As a percentage of the total land over the 15 year period, about 2-3% of the 

land was converted to developed uses.  

 

Using C-CAP data, estimates for impervious surface (IS) cover can be made for each subbasin. Ratios of 

impervious surface cover are defined for each C-CAP land use classification. These values range from 

under 20% impervious surface cover for ‘open space development,’ to over 80% for ‘high intensity 

development.’ Values for impervious surface cover by land cover/use are in Table 4, definitions.  

 

Highland Bayou and Marchand Bayou are 44% and 68% developed, respectively. Based on the IS cover 

ratios for each development intensity, impervious surface covers an estimated 16% of Highland Bayou 

and 21% of Marchand Bayou (Appendix 2, Table 1). Each basin experienced an increase in impervious 

surface cover, ranging from 2% to 11% increases in 2006 values over 1996 values. In Highland Bayou, 

this means an additional 85 acres of impervious cover and in Marchand Bayou another 14 acres of 

impervious cover. 

 
Appendix 2, Table 1. Estimate Impervious Surface (IS) Cover for the Subbasins using NOAA C-CAP Data. 

 Highland Bayou Marchand Bayou 

Percent Developed Acres 44% 68% 

Percent Impervious Surface Cover 16% 21% 

 

Stream habitat quality declines rapidly as impervious surface increases in the surrounding watershed. 

Figure 1 shows that above 25% imperviousness, stream quality indicators rapidly become non-supporting. 

Even with as low as 10% imperviousness, stream quality is significantly impacted. This model suggests 

we will get a better bang for our buck if we preserve those sensitive watersheds that have less than 25% 

imperviousness, and especially those that have less than 10% imperviousness.  
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Appendix 2, Figure 1. Stream quality impacts by percent impervious cover in a watershed. Watershed 

Impervious Cover Model. Source: Stormwater Management Resource Center. 

 

 
Map- 26. NOAA Coastal Change Analysis Program (C-CAP) for the entire Highland Bayou Coastal Basin Study 

Area, 1996. 
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Map- 27. NOAA C-CAP for the entire Highland Bayou Coastal Basin Study Area, 2001. 

 
Map- 28. NOAA C-CAP for the entire Highland Bayou Coastal Basin Study Area, 2006. 
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Map- 29. NOAA C-CAP for the entire Highland Bayou Coastal Basin Study Area, 2010. 
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Appendix 2, Table 2. Summary of NOAA C-CAP for Highland Bayou Subbasin, Years 1996-2010. 

Highland Bayou 

1996 

 

2001 

 

2006 

 

2010 
15 yr. 

net 

change 
    

Acres 
% 

change 
Acres 

% 

change 
Acres 

% 

change 
Acres 

Developed, High Intensity 357 1.3% 361 12.1% 405 2.1% 413 15.9% 

Developed, Medium Intensity 1058 1.5% 1074 5.1% 1128 4.2% 1175 11.1% 

Developed, Low Intensity 1982 1.0% 2001 2.5% 2052 2.3% 2099 5.9% 

Developed, Open Space 1532 0.3% 1538 3.2% 1587 2.2% 1623 5.9% 

Total Developed Lands 4929 0.9% 4974 4.0% 5172 2.7% 5310 7.7% 

Cultivated Crops 6 0.0% 6 3.4% 7 0.0% 7 3.4% 

Pasture/ Hay 731 -0.9% 725 -5.4% 686 -1.2% 677 -7.3% 

Grassland/ Herbaceous 638 1.3% 646 4.6% 676 -3.5% 652 2.3% 

Total Agricultural Lands 1375 0.1% 1377 -0.6% 1368 -2.3% 1336 -2.8% 

Deciduous Forest 608 -1.2% 600 -6.3% 563 -4.1% 540 -11.2% 

Evergreen Forest 582 -5.8% 548 -0.9% 543 -3.1% 526 -9.6% 

Mixed Forest 215 -2.9% 209 -8.4% 191 -8.7% 175 -18.8% 

Scrub/ Shrub 550 1.4% 558 -11.3% 495 -5.5% 467 -15.0% 

Total Vegetated Undeveloped Lands 1955 -2.0% 1915 -6.4% 1792 -4.7% 1708 -12.6% 

Palustrine Forested Wetland 937 0.1% 938 -2.6% 914 -1.3% 902 -3.7% 

Palustrine Scrub/ Scrub Wetland 355 -0.5% 354 -4.5% 338 -3.2% 327 -8.1% 

Palustrine Emergent Wetland 991 0.8% 999 -2.5% 974 0.3% 977 -1.4% 

Estuarine Forested Wetland 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Estuarine Scrub/ Shrub Wetland 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Estuarine Emergent Wetland 699 1.2% 708 -1.8% 695 -1.1% 688 -1.6% 

Total Palustrine Wetlands 2283 0.3% 2290 -2.8% 2226 -0.9% 2206 -3.4% 

Total Estuarine Wetlands 699 1.2% 708 -1.8% 695 -1.1% 688 -1.6% 

Unconsolidated Shore 216 0.0% 216 50.4% 325 -0.3% 324 50.0% 

Barren Land 30 -77.8% 7 -20.0% 5 0.0% 5 -82.2% 

Total Beach/ Bare Lands 246 -9.5% 223 48.3% 331 -0.3% 330 33.9% 

Open Water 599 0.1% 600 -16.2% 503 1.2% 509 -15.0% 

Palustrine Aquatic Bed 6 0.0% 6 3.4% 7 0.0% 7 3.4% 

Estuarine Aquatic Bed 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Total Open Water 606 0.1% 606 -16.0% 510 1.2% 516 -14.8% 

Sum Check 12,093  12,093  12,093  12,093  
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Appendix 2, Table 3. Summary of NOAA C-CAP for Marchand Bayou Subbasin, Years 1996-2010. 

Marchand Bayou 

1996 

 

2001 

 

2006 

 

2010 
15 yr. 

net 

change 
    

Acres % change Acres 
% 

change 
Acres 

% 

change 
Acres 

Developed, High Intensity 113 1.3% 115 15.3% 132 0.7% 133 17.6% 

Developed, Medium Intensity 337 0.1% 338 12.2% 379 0.3% 380 12.6% 

Developed, Low Intensity 595 0.0% 596 4.6% 623 0.2% 625 4.9% 

Developed, Open Space 503 0.0% 503 2.9% 517 0.5% 520 3.4% 

Total Developed Lands 1549 0.1% 1551 6.5% 1652 0.4% 1658 7.0% 

Cultivated Crops 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Pasture/ Hay 183 0.0% 183 -28.0% 131 -1.2% 130 -28.9% 

Grassland/ Herbaceous 89 0.0% 89 -18.4% 73 3.7% 75 -15.4% 

Total Agricultural Lands 272 0.0% 272 -24.8% 204 0.5% 205 -24.4% 

Deciduous Forest 152 0.0% 152 -2.0% 149 0.0% 149 -2.0% 

Evergreen Forest 121 0.0% 121 -3.4% 117 6.1% 124 2.5% 

Mixed Forest 27 0.0% 27 -3.3% 26 0.0% 26 -3.3% 

Scrub/ Shrub 104 0.0% 104 -21.0% 82 -14.9% 70 -32.7% 

Total Vegetated Undeveloped Lands 404 0.0% 404 -7.4% 375 -1.4% 369 -8.6% 

Palustrine Forested Wetland 126 0.0% 126 -1.6% 124 11.0% 138 9.2% 

Palustrine Scrub/ Scrub Wetland 47 0.0% 47 -0.9% 47 -33.1% 31 -33.8% 

Palustrine Emergent Wetland 16 0.0% 16 -6.8% 15 0.0% 15 -6.8% 

Estuarine Forested Wetland 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Estuarine Scrub/ Shrub Wetland 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Estuarine Emergent Wetland 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Total Palustrine Wetlands 190 0.0% 190 -1.9% 186 -1.1% 184 -2.9% 

Total Estuarine Wetlands 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Unconsolidated Shore 6 0.0% 6 0.0% 6 0.0% 6 0.0% 

Barren Land 2 -100.0% 0 0.0% 0 0.0% 0 -90.0% 

Total Beach/ Bare Lands 8 -27.1% 6 3.7% 6 0.0% 6 -24.4% 

Open Water 30 0.0% 30 0.0% 30 0.0% 30 0.0% 

Palustrine Aquatic Bed 2 0.0% 2 0.0% 2 0.0% 2 0.0% 

Estuarine Aquatic Bed 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Total Open Water 32 0.0% 32 0.0% 32 0.0% 32 0.0% 

Sum Check 2,455  2,455  2,455  2,455  
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Appendix 2, Table 4. Legend for Land Cover Types for Coastal Change Analysis Program. 

  

High Intensity Developed 

areas where people reside or work in relatively  high numbers. Examples include apartment 

complexes, row houses and commercial and industrial uses. Impervious Surfaces account for 

80-100% of total cover. 

Medium Intensity 

Developed 

areas with a mixture of constructed materials and vegetation. Impervious surfaces account for 

50-79% of the total cover. These area most commonly include single-family housing units 

Low Intensity Developed 
areas with a mixture of constructed materials and vegetation. Impervious surfaces account for 

20-49% of the total cover. These areas most commonly include single- family housing units 

Open Space Developed 

areas with a mixture of some constructed materials, but mostly vegetation in the form of lawn 

grasses. Impervious surfaces account for less than 20% of total cover. These areas most 

commonly include large-lot single0family housing units, parks, golf courses, and vegetation 

planting in developed settings for recreation, erosion control, or aesthetic purposes.  

Cultivated Land 

areas used for the production of annual crops, such as corn, soybeans, vegetables, tobacco, and 

cotton, and also perennial woody crops such as orchards and vineyards. Crop vegetation 

accounts for greater than 20% of total vegetation. This class also includes all land being 

actively tilled.  

Pasture/ Hay 

areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or the 

production of seed or hay crops, typically on a perennial cycle. Pasture/hay vegetation accounts 

for greater than 20% of total vegetation 

Grassland 

areas dominated by grammoid or herbaceous vegetation, generally greater than 80% of total 

vegetation. These areas are not subject to intensive management such as tilling, but can be 

utilized for grazing 

Deciduous Forest 

areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total 

vegetation cover. More than 75% of the tree species shed foliage simultaneously in response to 

seasonal change.  

Evergreen Forest 

areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total 

vegetation cover. More than 75% of the tree special maintain their leaves all year. Canopy is 

never without green foliage.  

Mixed Forest 

areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total 

vegetation cover. Neither deciduous nor evergreen species are greater than 75% of total tree 

cover.  

Scrub/Shrub 

areas dominated by shrubs; less than 5 meters tall with shrub canopy typically greater than 20% 

of total vegetation. This class includes true shrubs, young trees in an early successional stage or 

trees stunted from environmental conditions 

Forested Wetland 
areas where forest or shrubland vegetation accounts for greater than 20% of vegetative cover 

and the soil or substrate is periodically saturated with or covered with water 

Scrub/Shrub Wetland 
areas where forest or shrubland vegetation accounts for greater than 20% of vegetative cover 

and the soil or substrate is periodically saturated with or covered with water 

Emergent Wetland 
areas where perennial herbaceous vegetation accounts for greater than 80% of vegetative cover 

and the soil or substrate is periodically saturated with or covered with water 

Beach; Bare Land 
areas of sand, gravel pits, and other accumulations of earthen material. Generally, vegetation 

account for less than 15% of total cover.  

Water; Aquatic Beds 
areas of open water, generally with less than 25% cover of vegetation or soil.  
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Appendix 3 – NPS Loading Table 
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Appendix 3, Table 1. NPS Loading in 2424A_01 by Land Use

Pollutant of Concern

Nitrogen
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90           1.80               1.60           1.80           2.00           2.25           2.20              1.65                        ‐        

r (inches) 21              16                    26              16              21              19              9                    7                             ‐        

a (ac.) 267            321                  107            1,495        260            4                1,271            42                           490        4,258           ac.

L (lbs) 2,460        2,121             1,013         9,892        2,436        41              182               3,506                     ‐         21,650        lbs.

Phosphorous
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23           0.20               0.27           0.26           0.31           0.36           0.42              0.23                        ‐        

r (inches) 21              16                    26              16              21              19              9                    7                             ‐        

a (ac.) 267            321                  107            1,495        260            4                1,271            42                           490        4,258           ac.

L (lbs) 298            236                  171            1,429        378            7                35                  489                         ‐         3,041           lbs.

TSS
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00      60.00             135.00       135.00      190.00      190.00       130.00          65.00                     ‐        

r (inches) 21              16                    26              16              21              19              9                    7                             ‐        

a (ac.) 267            321                  107            1,495        260            4                1,271            42                           490        4,258           ac.

L (lbs) 174,808    70,696           85,512       741,875    231,377    3,434         10,749          138,107                 ‐         1,456,559   lbs.

BOD
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50           7.70               8.20           6.20           8.70           10.80         3.90              4.80                        ‐        

r (inches) 21              16                    26              16              21              19              9                    7                             ‐        

a (ac.) 267            321                  107            1,495        260            4                1,271            42                           490        4,258           ac.

L (lbs) 9,712        9,073             5,194         34,071      10,595      195            322               10,199                   ‐         79,361        lbs.

Enterrococci
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFUs/100mL) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐        

r (inches) 21              16                    26              16              21              19              9                    7                             ‐        

a (ac.) 267            321                  107            1,495        260            4                1,271            42                           490        4,258           ac.

L (CFUs in billions) 22,739      20,691           11,123       96,501      21,385      317            165               2,714                     ‐         175,635      CFUs
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Appendix 3, Table 2. NPS Loading in 2424A_02 by Land Use

Pollutant of Concern

Nitrogen
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90            1.80               1.60           1.80           2.00           2.25           2.20              1.65                        ‐        

r (inches) 15                15                    ‐             15              ‐            ‐             8                    6                             ‐        

a (ac.) 9                   3                      ‐             60              ‐            ‐             468               41                           134        ac.

L (Lbs) 57                16                    ‐             380            ‐            ‐             155               1,126                     ‐         1,734     lbs.

Phosphorous
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23            0.20               0.27           0.26           0.31           0.36           0.42              0.23                        ‐        

r (inches) 15                15                    ‐             15              ‐            ‐             8                    6                             ‐        

a (ac.) 9                   3                      ‐             60              ‐            ‐             468               41                           134        ac.

L (Lbs) 7                   2                      ‐             55              ‐            ‐             30                  157                         ‐         250        lbs.

TSS
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00        60.00             135.00       135.00      190.00      190.00       130.00          65.00                     ‐        

r (inches) 15                15                    ‐             15              ‐            ‐             8                    6                             ‐        

a (ac.) 9                   3                      ‐             60              ‐            ‐             468               41                           134        ac.

L (Lbs) 4,071          517                  ‐             28,465      ‐            ‐             9,186            44,366                   ‐         86,605   lbs.

BOD
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50            7.70               8.20           6.20           8.70           10.80         3.90              4.80                        ‐        

r (inches) 15                15                    ‐             15              ‐            ‐             8                    6                             ‐        

a (ac.) 9                   3                      ‐             60              ‐            ‐             468               41                           134        ac.

L (Lbs) 226             66                    ‐             1,307        ‐            ‐             276               3,276                     ‐         5,152     lbs.

Enterrococci
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFUs/100mL) 3,852.20     3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐        

r (inches) 15                15                    ‐             15              ‐            ‐             8                    6                             ‐        

a (ac.) 9                   3                      ‐             60              ‐            ‐             468               41                           134        ac.

L (CFUs in billions) 530             151                  ‐             3,703        ‐            ‐             141               872                         ‐         5,396     CFUs
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Appendix 3, Table 3. NPS Loading in 2424A_03 by Land Use

Pollutant of Concern

Nitrogen
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90           1.80               1.60           1.80           2.00           2.25           2.20              1.65                        ‐        

r (inches) 16              18                    ‐             12              16              21              6                    7                             6            

a (ac.) 67              30                    ‐             675            40              10              634               140                         3             ac.

L (Lbs) 475            225                  ‐             3,383        294            105            416               1,659                     ‐         6,557       lbs.

Phosphorous
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23           0.20               0.27           0.26           0.31           0.36           0.42              0.23                        ‐        

r (inches) 16              18                    ‐             12              16              21              6                    7                             6            

a (ac.) 67              30                    ‐             675            40              10              634               140                         3             ac.

L (Lbs) 58              25                    ‐             489            45              17              79                  231                         ‐         944          lbs.

TSS
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00       60.00             135.00       135.00      190.00      190.00       130.00          65.00                     ‐        

r (inches) 16              18                    ‐             12              16              21              6                    7                             6            

a (ac.) 67              30                    ‐             675            40              10              634               140                         3             ac.

L (Lbs) 33,784       7,487             ‐             253,693    27,883      8,890         24,568          65,369                   ‐         421,674   lbs.

BOD
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50           7.70               8.20           6.20           8.70           10.80         3.90              4.80                        ‐        

r (inches) 16              18                    ‐             12              16              21              6                    7                             6            

a (ac.) 67              30                    ‐             675            40              10              634               140                         3             ac.

L (Lbs) 1,877         961                  ‐             11,651      1,277        505            737               4,827                     ‐         21,835     lbs.

Enterrococci
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFUs/100mL) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐        

r (inches) 16              18                    ‐             12              16              21              6                    7                             6            

a (ac.) 67              30                    ‐             675            40              10              634               140                         3             ac.

L (CFUs in billions) 4,395         2,191             ‐             33,000      2,577        822            377               1,284                     ‐         44,646     CFUs
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Appendix 3, Table 4. NPS Loading in 2424A_04 by Land Use

Pollutant of Concern

Nitrogen
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90            1.80               1.60           1.80           2.00           2.25           2.20              1.65                        ‐        

r (inches) 19               17                    20              13              15              ‐             7                    7                             5            

a (ac.) 145             264                  3                  425            18              ‐             979               334                         5             ac.

L (Lbs) 1,204          1,824             18              2,182        117            ‐             1,134            2,433                     ‐         8,912       lbs.

Phosphorous
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23            0.20               0.27           0.26           0.31           0.36           0.42              0.23                        ‐        

r (inches) 19               17                    20              13              15              ‐             7                    7                             5            

a (ac.) 145             264                  3                  425            18              ‐             979               334                         5             ac.

L (Lbs) 146             203                  3                  315            18              ‐             217               339                         ‐         1,240       lbs.

TSS
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00       60.00             135.00       135.00      190.00      190.00       130.00          65.00                     ‐        

r (inches) 19               17                    20              13              15              ‐             7                    7                             5            

a (ac.) 145             264                  3                  425            18              ‐             979               334                         5             ac.

L (Lbs) 85,555       60,791           1,502         163,668    11,160      ‐             67,013          95,830                   ‐         485,518   lbs.

BOD
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50            7.70               8.20           6.20           8.70           10.80         3.90              4.80                        ‐        

r (inches) 19               17                    20              13              15              ‐             7                    7                             5            

a (ac.) 145             264                  3                  425            18              ‐             979               334                         5             ac.

L (Lbs) 4,753          7,801             91              7,517        511            ‐             2,010            7,077                     ‐         29,760     lbs.

Enterrococci
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFUs/100mL) 3,852.20    3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐        

r (inches) 19               17                    20              13              15              ‐             7                    7                             5            

a (ac.) 145             264                  3                  425            18              ‐             979               334                         5             ac.

L (CFUs in billions) 11,129       17,792           195            21,290      1,031        ‐             1,029            1,883                     ‐         54,349     CFUs
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Appendix 3, Table 5. NPS Loading in 2424A_05 by Land Use

Pollutant of Concern

Nitrogen
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90          1.80               1.60           1.80           2.00           2.25           2.20              1.65                        ‐        

r (inches) 18             25                    ‐             13              14              ‐             5                    6                             ‐        

a (ac.) 67             171                  ‐             300            7                ‐             1,942            466                         ‐         ac.

L (Lbs) 524           1,716             ‐             1,571        48              ‐             1,193            4,550                     ‐         9,602       lbs.

Phosphorous
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23          0.20               0.27           0.26           0.31           0.36           0.42              0.23                        ‐        

r (inches) 18             25                    ‐             13              14              ‐             5                    6                             ‐        

a (ac.) 67             171                  ‐             300            7                ‐             1,942            466                         ‐         ac.

L (Lbs) 63             191                  ‐             227            8                ‐             228               634                         ‐         1,351       lbs.

TSS
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00      60.00             135.00       135.00      190.00      190.00       130.00          65.00                     ‐        

r (inches) 18             25                    ‐             13              14              ‐             5                    6                             ‐        

a (ac.) 67             171                  ‐             300            7                ‐             1,942            466                         ‐         ac.

L (Lbs) 37,205      57,195           ‐             117,834    4,599        ‐             70,500          179,252                ‐         466,585   lbs.

BOD
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50          7.70               8.20           6.20           8.70           10.80         3.90              4.80                        ‐        

r (inches) 18             25                    ‐             13              14              ‐             5                    6                             ‐        

a (ac.) 67             171                  ‐             300            7                ‐             1,942            466                         ‐         ac.

L (Lbs) 2,067        7,340             ‐             5,412        211            ‐             2,115            13,237                   ‐         30,381     lbs.

Enterrococci
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFUs/100mL) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐        

r (inches) 18             25                    ‐             13              14              ‐             5                    6                             ‐        

a (ac.) 67             171                  ‐             300            7                ‐             1,942            466                         ‐         ac.

L (CFUs in billions) 4,839        16,739           ‐             15,328      425            ‐             1,082            3,522                     ‐         41,936     CFUs
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Appendix 3, Table 6. NPS Loading in 2424C by Land Use

Pollutant of Concern

Nitrogen
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90           1.80               1.60           1.80           2.00           2.25           2.20              1.65                        ‐        

r (inches) 19              19                    ‐             15              17              21              8                    7                             ‐        

a (ac.) 112            345                  ‐             941            138            5                849               48                           17          ac.

L (Lbs) 928            2,629             ‐             5,588        1,083        49              190               2,282                     ‐         12,749     lbs.

Phosphorous
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23           0.20               0.27           0.26           0.31           0.36           0.42              0.23                        ‐        

r (inches) 19              19                    ‐             15              17              21              8                    7                             ‐        

a (ac.) 112            345                  ‐             941            138            5                849               48                           17          ac.

L (Lbs) 112            292                  ‐             807            168            8                36                  318                         ‐         1,742       lbs.

TSS
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00       60.00             135.00       135.00      190.00      190.00       130.00          65.00                     ‐        

r (inches) 19              19                    ‐             15              17              21              8                    7                             ‐        

a (ac.) 112            345                  ‐             941            138            5                849               48                           17          ac.

L (Lbs) 65,931       87,649           ‐             419,071    102,922    4,127         11,217          89,880                   ‐         780,797   lbs.

BOD
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50           7.70               8.20           6.20           8.70           10.80         3.90              4.80                        ‐        

r (inches) 19              19                    ‐             15              17              21              8                    7                             ‐        

a (ac.) 112            345                  ‐             941            138            5                849               48                           17          ac.

L (Lbs) 3,663         11,248           ‐             19,246      4,713        235            337               6,637                     ‐         46,078     lbs.

Enterrococci
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFUs/100mL) 3,852.20    3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐        

r (inches) 19              19                    ‐             15              17              21              8                    7                             ‐        

a (ac.) 112            345                  ‐             941            138            5                849               48                           17          ac.

L (CFUs in billions) 8,576         25,653           ‐             54,512      9,512        381            172               1,766                     ‐         100,573   CFUs
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Appendix 3, Table 7. Nitrogen Loading in Pounds by Assessment Unit

2424A_01
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90     1.80               1.60           1.80         2.00         2.25           2.20              1.65                        ‐         

r (in.) 21        16                    26              16            21            19              9                    7                             ‐         

a (ac.) 267      321                  107            1,495       260          4                1,271            42                           490         4,258           ac. 

L (lb) 2,460   2,121             1,013         9,892       2,436       41              182               3,506                     ‐          21,650         lbs

2424A_02
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90     1.80               1.60           1.80         2.00         2.25           2.20              1.65                        ‐         

r (in.) 15        15                    ‐             15            ‐           ‐             8                    6                             ‐         

a (ac.) 9          3                      ‐             60            ‐           ‐             468               41                           134         715              ac. 

L (lb) 57        16                    ‐             380          ‐           ‐             155               1,126                     ‐          1,734           lbs

2424A_03
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90     1.80               1.60           1.80         2.00         2.25           2.20              1.65                        ‐         

r (in.) 16        18                    ‐             12            16            21              6                    7                             6             

a (ac.) 67        30                    ‐             675          40            10              634               140                         3              1,599           ac. 

L (lb) 475      225                  ‐             3,383       294          105            416               1,659                     ‐          6,557           lbs

2424A_04
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90     1.80               1.60           1.80         2.00         2.25           2.20              1.65                        ‐         

r (in.) 19        17                    20              13            15            ‐             7                    7                             5             

a (ac.) 145      264                  3                  425          18            ‐             979               334                         5              2,172           ac. 

L (lb) 1,204   1,824             18              2,182       117          ‐             1,134            2,433                     ‐          8,912           lbs

2424A_05
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 1.90     1.80               1.60           1.80         2.00         2.25           2.20              1.65                        ‐         

r (in.) 18        25                    ‐             13            14            ‐             5                    6                             ‐         

a (ac.) 67        171                  ‐             300          7              ‐             1,942            466                         ‐          2,955           ac. 

L (lb) 524      1,716             ‐             1,571       48            ‐             1,193            4,550                     ‐          9,602           lbs

2424C
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (CFU/100mL) 1.90     1.80               1.60           1.80         2.00         2.25           2.20              1.65                        ‐         

r (in.) 19        19                    ‐             15            17            21              8                    7                             ‐         

a (ac.) 112      345                  ‐             941          138          5                849               48                           17            2,455           ac. 

L (CFUs in Billions) 928      2,629             ‐             5,588       1,083       49              190                2,282                     ‐          12,749         lbs

Total Load (lbs) in Basin =  61,204   
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Appendix 3, Table 8. Phosphorus Loading in Pounds by Assessment Unit

2424A_01
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23   0.20               0.27           0.26         0.31         0.36           0.42              0.23                        ‐         

r (in.) 21      16                    26              16            21            19              9                    7                             ‐         

a (ac.) 267    321                  107            1,495       260          4                1,271            42                           490         4,258        ac. 

L (lb) 298    236                  171            1,429       378          7                35                  489                         ‐          3,041        lbs

2424A_02
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23   0.20               0.27           0.26         0.31         0.36           0.42              0.23                        ‐         

r (in.) 15      15                    ‐             15            ‐           ‐             8                    6                             ‐         

a (ac.) 9         3                      ‐             60            ‐           ‐             468               41                           134         715           ac. 

L (lb) 7         2                      ‐             55            ‐           ‐             30                  157                         ‐          250           lbs

2424A_03
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23   0.20               0.27           0.26         0.31         0.36           0.42              0.23                        ‐         

r (in.) 16      18                    ‐             12            16            21              6                    7                             6             

a (ac.) 67      30                    ‐             675          40            10              634               140                         3              1,599        ac. 

L (lb) 58      25                    ‐             489          45            17              79                  231                         ‐          944           lbs

2424A_04
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23   0.20               0.27           0.26         0.31         0.36           0.42              0.23                        ‐         

r (in.) 19      17                    20              13            15            ‐             7                    7                             5             

a (ac.) 145    264                  3                  425          18            ‐             979               334                         5              2,172        ac. 

L (lb) 146    203                  3                  315          18            ‐             217               339                         ‐          1,240        lbs

2424A_05
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 0.23   0.20               0.27           0.26         0.31         0.36           0.42              0.23                        ‐         

r (in.) 18      25                    ‐             13            14            ‐             5                    6                             ‐         

a (ac.) 67      171                  ‐             300          7              ‐             1,942            466                         ‐          2,955        ac. 

L (lb) 63      191                  ‐             227          8              ‐             228               634                         ‐          1,351        lbs

2424C
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (CFU/100mL) 0.23   0.20               0.27           0.26         0.31         0.36           0.42              0.23                        ‐         

r (in.) 19      19                    ‐             15            17            21              8                    7                             ‐         

a (ac.) 112    345                  ‐             941          138          5                849               48                           17            2,455        ac. 

L (CFUs in Billions) 112    292                  ‐             807          168          8                36                  318                         ‐          1,742        lbs

Total Load (lbs) in Basin =  8,568 
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Appendix 3, Table 9. TSS Loading in Pounds by Assessment Unit

2424A_01
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00     60.00             135.00       135.00     190.00     190.00       130.00          65.00                     ‐         

r (in.) 21             16                    26              16             21             19              9                    7                             ‐         

a (ac.) 267          321                  107            1,495       260          4                1,271            42                           490         4,258                    ac. 

L (lb) 174,808   70,696           85,512       741,875   231,377   3,434         10,749          138,107                 ‐          1,456,559            lbs

2424A_02
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00     60.00             135.00       135.00     190.00     190.00       130.00          65.00                     ‐         

r (in.) 15             15                    ‐             15             ‐           ‐             8                    6                             ‐         

a (ac.) 9               3                      ‐             60             ‐           ‐             468               41                           134         715                       ac. 

L (lb) 4,071       517                  ‐             28,465     ‐           ‐             9,186            44,366                   ‐          86,605                  lbs

2424A_03
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00     60.00             135.00       135.00     190.00     190.00       130.00          65.00                     ‐         

r (in.) 16             18                    ‐             12             16             21              6                    7                             6             

a (ac.) 67             30                    ‐             675          40             10              634               140                         3              1,599                    ac. 

L (lb) 33,784     7,487             ‐             253,693   27,883     8,890         24,568          65,369                   ‐          421,674               lbs

2424A_04
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00     60.00             135.00       135.00     190.00     190.00       130.00          65.00                     ‐         

r (in.) 19             17                    20              13             15             ‐             7                    7                             5             

a (ac.) 145          264                  3                  425          18             ‐             979               334                         5              2,172                    ac. 

L (lb) 85,555     60,791           1,502         163,668   11,160     ‐             67,013          95,830                   ‐          485,518               lbs

2424A_05
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 135.00     60.00             135.00       135.00     190.00     190.00       130.00          65.00                     ‐         

r (in.) 18             25                    ‐             13             14             ‐             5                    6                             ‐         

a (ac.) 67             171                  ‐             300          7               ‐             1,942            466                         ‐          2,955                    ac. 

L (lb) 37,205     57,195           ‐             117,834   4,599       ‐             70,500          179,252                ‐          466,585               lbs

2424C
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (CFU/100mL) 135.00     60.00             135.00       135.00     190.00     190.00       130.00          65.00                     ‐         

r (in.) 19             19                    ‐             15             17             21              8                    7                             ‐         

a (ac.) 112          345                  ‐             941          138          5                849               48                           17            2,455                    ac. 

L (CFUs in Billions) 65,931     87,649           ‐             419,071   102,922   4,127         11,217          89,880                   ‐          780,797               lbs

Total Load (lbs) in Basin =  3,697,738   
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Appendix 3, Table 10. BOD Loading in Pounds by Assessment Unit

2424A_01
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50     7.70               8.20           6.20         8.70         10.80         3.90              4.80                        ‐         

r (in.) 21        16                    26              16            21            19              9                    7                             ‐         

a (ac.) 267      321                  107            1,495       260          4                1,271            42                           490         4,258              ac. 

L (lb) 9,712   9,073             5,194         34,071    10,595    195            322               10,199                   ‐          79,361            lbs

2424A_02
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50     7.70               8.20           6.20         8.70         10.80         3.90              4.80                        ‐         

r (in.) 15        15                    ‐             15            ‐           ‐             8                    6                             ‐         

a (ac.) 9          3                      ‐             60            ‐           ‐             468               41                           134         715                  ac. 

L (lb) 226      66                    ‐             1,307       ‐           ‐             276               3,276                     ‐          5,152              lbs

2424A_03
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50     7.70               8.20           6.20         8.70         10.80         3.90              4.80                        ‐         

r (in.) 16        18                    ‐             12            16            21              6                    7                             6             

a (ac.) 67        30                    ‐             675          40            10              634               140                         3              1,599              ac. 

L (lb) 1,877   961                  ‐             11,651    1,277       505            737               4,827                     ‐          21,835            lbs

2424A_04
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50     7.70               8.20           6.20         8.70         10.80         3.90              4.80                        ‐         

r (in.) 19        17                    20              13            15            ‐             7                    7                             5             

a (ac.) 145      264                  3                  425          18            ‐             979               334                         5              2,172              ac. 

L (lb) 4,753   7,801             91              7,517       511          ‐             2,010            7,077                     ‐          29,760            lbs

2424A_05
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (mg/L) 7.50     7.70               8.20           6.20         8.70         10.80         3.90              4.80                        ‐         

r (in.) 18        25                    ‐             13            14            ‐             5                    6                             ‐         

a (ac.) 67        171                  ‐             300          7              ‐             1,942            466                         ‐          2,955              ac. 

L (lb) 2,067   7,340             ‐             5,412       211          ‐             2,115            13,237                   ‐          30,381            lbs

2424C
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226 0.226

c (CFU/100mL) 7.50     7.70               8.20           6.20         8.70         10.80         3.90              4.80                        ‐         

r (in.) 19        19                    ‐             15            17            21              8                    7                             ‐         

a (ac.) 112      345                  ‐             941          138          5                849               48                           17            2,455              ac. 

L (CFUs in Billions) 3,663   11,248           ‐             19,246    4,713       235            337                6,637                     ‐          46,078            lbs

Total Load (lbs) in Basin =  212,568   
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Appendix 3, Table 11. Entero Loading in CFUs (billions) by Assessment Unit

2424A_01
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (mg/L) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐         

r (in.) 21              16                    26              16              21              19              9                    7                             ‐         

a (ac.) 267            321                  107            1,495        260            4                1,271            42                           490         4,258              ac. 

L (CFUs in Billions) 22,739      20,691           11,123       96,501      21,385      317            165               2,714                     ‐          175,635          CFUs

2424A_02
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (mg/L) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐         

r (in.) 15              15                    ‐             15              ‐            ‐             8                    6                             ‐         

a (ac.) 9                3                      ‐             60              ‐            ‐             468               41                           134         715                  ac. 

L (CFUs in Billions) 530            151                  ‐             3,703        ‐            ‐             141               872                         ‐          5,396              CFUs

2424A_03
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (mg/L) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐         

r (in.) 16              18                    ‐             12              16              21              6                    7                             6             

a (ac.) 67              30                    ‐             675            40              10              634               140                         3              1,599              ac. 

L (CFUs in Billions) 4,395        2,191             ‐             33,000      2,577        822            377               1,284                     ‐          44,646            CFUs

2424A_04
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (mg/L) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐         

r (in.) 19              17                    20              13              15              ‐             7                    7                             5             

a (ac.) 145            264                  3                  425            18              ‐             979               334                         5              2,172              ac. 

L (CFUs in Billions) 11,129      17,792           195            21,290      1,031        ‐             1,029            1,883                     ‐          54,349            CFUs

2424A_05
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (mg/L) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐         

r (in.) 18              25                    ‐             13              14              ‐             5                    6                             ‐         

a (ac.) 67              171                  ‐             300            7                ‐             1,942            466                         ‐          2,955              ac. 

L (CFUs in Billions) 4,839        16,739           ‐             15,328      425            ‐             1,082            3,522                     ‐          41,936            CFUs

2424C
Primary Use or Cover Road Commercial Industrial 0‐4 DUA 4‐8 DUA 8‐16 DUA Agriculture Non‐Ag/Undev Water Total

unit conversion 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103 0.00103

c (CFU/100mL) 3,852.20   3,852.20        3,852.20    3,852.20   3,852.20   3,852.20   437.75          280.16                   ‐         

r (in.) 19              19                    ‐             15              17              21              8                    7                             ‐         

a (ac.) 112            345                  ‐             941            138            5                849               48                           17            2,455              ac. 

L (CFUs in Billions) 8,576        25,653           ‐             54,512      9,512        381            172               1,766                     ‐          100,573          CFUs

Total Load (CFUs in billions) in Basin =  422,534   

Appendix 3-12



Appendix 4 – Stormwater BMP Factsheets

TCWP-E1
Typewritten Text

TCWP-E1
Typewritten Text
Appendix 4-1

TCWP-E1
Typewritten Text

TCWP-E1
Typewritten Text

TCWP-E1
Typewritten Text

TCWP-E1
Typewritten Text

TCWP-E1
Typewritten Text



Texas Coastal Watershed Program                         For sources and citations on this Fact Sheet, please visit: 
Texas A&M University System                                                                                            www.urban-nature.org 
Authors: Derek Morrison and Steven Mikulencak   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FORESTED RIPARIAN BUFFER 8 Stormwater Best 
Management Practices 

What is a forested riparian 
buffer? 
A forested riparian buffer is a stretch of 
land that intercepts surface runoff and 
groundwater before reaching a body of 
water such as a stream, lake or 
wetland. It can help reduce pollution in 
the water body, provide stormwater 
management and can act as a floodway 
during major storm events. Buffer 
widths vary by slope and existing 
conditions. 
 

 
 
Are there other names for 
this type of system? 
Yes, there are three types of buffers 
that make up this system. A forested 
riparian buffer may also be called a 
Water Pollution Hazard Setback, 
Vegetated Buffer or Engineered Buffer. 
 
 
 
 
 
 
 

How is a forested riparian 
buffer designed? 
Zone 1 is a minimum of 25 feet wide 
plus wetland and critical habitats. The 
typical vegetation in this zone is an 
established forest. Zone 2 is typically 
50 – 100 feet wide and the vegetation 
should be a managed forest. Zone 3 is 
a minimum of 25 feet wide. The 
vegetation in this zone should be either 
a managed forest or turf-grass. With 
good design and conditions, buffer 
widths can be as narrow as soft. The 
slope of the buffer should be between 
1% and 15%. One study performed by 
the California Stormwater Quality 
Association determined that the 
maximum width of the tributary area 
should be 60 ft. and the length should 
be equal to the buffer. This design 
standard is able to handle a 2 year-
storm without altering its performance. 
Maintenance of vegetation s and banks 
may be necessary. 
 
 

Are there any secondary 
uses for a forested riparian 
buffer? 
Yes, but there are some restrictions on 
what you can put in each of the zones. 
Zone 1 is only allowed to be used for 
flood control, utility right-of-ways or 
footpaths. Zone 2 can be used for 
some recreational activities, some 
stormwater BMPs and bike paths. 
There are no restrictions for Zone 3.  



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a forested riparian buffer? 
The larger size required for a forested riparian buffer limits the possible land applications. 

Typically, they are applied near new developments with the buffer as an established 
preservation area. They are then maintained through easements or a community association. 
Buffers can also be installed in existing developed areas but may require an easement from 

landowners. 
 

How effective is a forested riparian buffer at removing pollutants? 
The data shown in the graph was obtained from 8 separate studies. A forested riparian buffer is 
able to remove approximately 45% of the nitrogen, 39% of the phosphorus, 40% of the BOD and 

66% of the TSS from stormwater runoff. 
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How much does it cost to 
install and maintain a 
forested riparian buffer? 
The actual amount to construct and 
maintain a riparian buffer is highly 
dependent on the length and width of 
the buffer and existing conditions. One 
study conducted in 2006 by the 
Chesapeake Bay Program determined 
that it would cost approximately 
$3,000.00 - $7,500.00 per acre to plant 
and maintain a forested riparian buffer. 

Are there any special 
considerations? 
A forested riparian buffer is effective at 
removing pollutants when the incoming 
stormwater runoff is evenly distributed 
along the buffer. If a channel were to be 
created in the buffer, large quantities of 
water would flow through the channel 
and not get filtered by the buffer. Special 
care should be taken so that channels do 
not form in the buffer and that the water 
is evenly dispersed throughout the buffer. 
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No Data 

66% 
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45% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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GRASSED SWALE 9 Stormwater Best 
Management Practices 

What is a grassed swale? 
A grassed swale is a stretch of land 
with a depression that is designed to 
remove pollutants from stormwater 
runoff. It is able to do this by slowing 
down the water before draining offsite. 
A grassed swale can be thought of as a 
broad, shallow vegetated drainage 
ditch. The main difference between a 
swale and a filter strip is that swales 
receive concentrated flows and filter 
strips receive evenly distributed flows. 
 

 
Source: EPA, 2001 
 

Are there any secondary 
uses for a grassed swale? 
Grassed swales are typically also used 
to transport stormwater runoff. A well 
designed grass swale should be able to 
handle a 2-year storm with little to no 
erosion. This same grassed swale 
should also be capable of handling a 
10-year storm safely.  

How is a grassed swale 
designed? 
It is recommended that grassed swales 
be built on land with a 1-2 percent 
slope. However, it is acceptable to build 
a grassed swale on land with up to a 4 
percent slope. Grassed swales typically 
have a trapezoidal or semi-circular 
cross-sectional area and the rate of 
pollutant removal is directly proportional 
to the cross-sectional area. The swale 
should be 2-8 ft. wide at the bottom and 
the length should be long enough to 
hold the water for 10 minutes. The 
length of the swale is calculated by 
multiplying the velocity (ft. / s.) by 600 
s., the residence time of the water.  
Swales can be used to treat up to 5 
acres of on-site drainage. The soil in 
the grassed swale area should also be 
permeable to allow for infiltration. Any 
water pooled after a storm event should 
be completely gone within 48 hours. 
Grassed swales work best in series 
with other best management practices 
to achieve the highest rate of pollution 
removal. For example, a grassed swale 
could drain into a dry detention basin 
for further treatment. 
 

Are there other types of 
swales? 
Yes, there are four variations on this 
type of system which include dry swale, 
wet swale, biofilter, and bioswale. A 
grassed swale can also be referred to 
as an open channel, infiltration swale, 
or vegetated swale. 
 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 
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How much does it cost to 
install and maintain a 
grassed swale? 
A grassed swale requires regular 
maintenance like any grassy area or 
lawn. Litter that accumulates through 
the stormwater runoff must be 
frequently collected to maintain its 
effectiveness. One evaluation 
performed by the EPA in 2001 suggests 
that it would cost $0.50 per square ft. to 
install a grassed swale. 

Are there any special 
considerations? 
Grassed swales also act as a drainage 
ditch for many different types of 
projects. If a drainage ditch is already 
planned it is more appropriate to look at 
the cost of a grassed swale versus a 
concrete drainage ditch. Generally, it is 
much cheaper to construct a grassed 
swale than it is to construct a concrete 
drainage ditch. 
 

      Nitrogen             Phosphorus            Biological                 Total 
                                                                  Oxygen             Suspended 
                                                                 Demand                 Solids 

Bacteria 

Who should use a grassed swale? 
Grassed swales are ideal for residential areas and near roads and highways. They are well 
suited for these locations because they are a more environmentally friendly solution to the 

typical concrete drainage ditch. The linearity of the swale mirrors the road and swales are less 
hazardous than the steep and deep concrete drainage ditches. 

 
How effective is a grassed swale at removing pollutants? 

The data shown in the following table and graph were obtained from 42 separate studies. A 
grassed swale is able to remove approximately 38% of the nitrogen, 33% of the phosphorus, 

49% of the BOD, 70% of the TSS, and -43% of the bacteria from stormwater runoff. 
 

 

38% 
33% 

49% 

70% 

-43% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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INFILTRATION BASIN 10 Stormwater Best 
Management Practices 

What is an infiltration 
basin? 
An infiltration basin is a shallow 
reservoir that is intended to let 
stormwater permeate into the ground. 
By letting the stormwater soak into the 
soil, this system is able to filter out 
many of the large and small particles 
and dissolved pollutants. The biggest 
difference between an infiltration basin 
and a dry detention basin is that all 
water that enters an infiltration basin 
should permeate the ground. 
 

Source: EPA, 2001 
 
Are there any secondary 
uses for an infiltration 
basin? 
Yes, the water that flows into the 
infiltration basin can recharge the 
groundwater. Stream systems will also 
benefit from this because the 
groundwater flows into the streams. 
 
 
 
 
 
 
 

How is an infiltration basin 
designed? 
Infiltration basin sizes are typically 2%-
3% of the site that is draining to them.  
Typically, an infiltration basin will be 
used in areas less than 10 acres. The 
soil surrounding the basin should be 
highly stable so that it does not clog the 
basin with sediment. The soil in the 
basin should be highly permeable; soils 
in infiltration basins are typically sandy, 
in order to prevent clogging or slow 
drainage. Most basins are designed so 
that they can be emptied within 3 or 4 
days. Infiltration basins cannot handle 
very large inflows and therefore are 
typically used in conjunction with a flow 
separator to divert excess stormwater 
from the basin. Many times a drain is 
also installed so that if the basin 
becomes clogged, the basin can still be 
drained and maintenance can be 
performed.  
 
Where is this type of 
system most effective? 
Infiltration basins can be constructed 
most anywhere in the country. The 
biggest exception is areas that are near 
regions with highly contaminated runoff. 
The contaminated runoff is less likely to 
be filtered properly, and could leach 
into the groundwater. Also, infiltration 
basins typically require 2%-3% of the 
site draining to them, and would not be 
an appropriate system to place in an 
ultra-urban area. 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use an infiltration basin? 
Typically, infiltration basins have been used as regional facilities, serving for both water 

quantity and quality control. An infiltration basin’s quality control is highly variable upon the type 
of soil in the area. This type of BMP is most appropriate for areas with sandy soil. 

 
How effective is an infiltration basin at removing pollutants? 

The data shown in the following table and graph were obtained from 23 separate studies. An 
infiltration basin is able to remove approximately 54% of the nitrogen, 60% of the phosphorus, 

78% of the BOD, 82% of the TSS and 82% of the bacteria from stormwater runoff. 
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How much does it cost to 
install and maintain an 
infiltration basin? 
Costs are highly variable and are largely 
based upon the permeability of the soil. 
CED Engineering estimated in 2001 that 
it would cost approximately $2 per cubic 
ft. of storage. Maintenance is also 
variable. A large portion of the cost 
comes intermittently to unclog the 
system. 

Are there any special 
considerations? 
Infiltration basins work well in many 
conditions. When infiltration basins were 
first put into use they would frequently 
clog and leave standing water in the 
basin for many days. This kept the 
removal rates very low. If an infiltration 
basin is used as a BMP it should be 
rigorously maintained so that clogging 
does not occur. If the area has highly 
permeable soil it is less likely to clog. 

82% 82% 
78% 

60% 
54% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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INFILTRATION TRENCH 11 Stormwater Best 
Management Practices 

What is an infiltration 
trench? 
An infiltration trench is a channel with 
no outlet that is filled with rocks. The 
trench receives stormwater runoff which 
is held in the trench until it is absorbed 
into the soil. The soil filters the 
stormwater so that it may then recharge 
the groundwater.  
 

 
Source: http://www.csc.temple.edu/t-
vssi/bmpsurvey/delaware_countycc.htm 
 

Are there any secondary 
uses for an infiltration 
basin? 
Yes, the water that flows into the 
infiltration trench can recharge the 
groundwater. Stream systems will also 
benefit from this because the 
groundwater flows into the streams as 
base flow. 
 
Are there other names for 
this type of system? 
Yes, infiltration trenches are also known 
as infiltration galleys. 
 
 
 
 
 

How is an infiltration trench 
created? 
Infiltration trenches are typically used 
for smaller sites, less than 5 acres, 
which have high amounts of impervious 
cover. They are usually installed in 
areas with sandy soils. The trench itself 
should be sited on a flat area. The land 
that surrounds the trench can be as 
steep as 15 percent. The soil in the 
trench should be highly permeable, 0.5-
3 in. / hr., to reduce the likelihood of 
clogging. The stormwater runoff should 
be pretreated by another BMP before 
entering the trench. Most trenches are 
designed to be emptied within 24 hours. 
An observation well should be installed 
so that the rate of infiltration can be 
measured. Many times a drain is also 
installed so that if the trench becomes 
clogged, it can be drained and 
maintained. 
 
Where is this type of 
system most effective? 
Infiltration trenches can be constructed 
most anywhere in the country. The 
biggest exception is with highly 
contaminated runoff. The contaminated 
runoff is less likely to be filtered 
properly and could leach into the 
groundwater. There are also some 
issues with infiltration trenches in colder 
climates because of permafrost, 
snowmelt, and road salt. 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use an infiltration trench? 
Infiltration trenches are generally used on sites less than 5 acres that have a high impervious 

cover. Native soil conditions will determine design capacity for all locations.  
 

How effective is an infiltration trench at removing pollutants? 
The data shown in the following table and graph were obtained from 18 separate studies. 

Infiltration trenches are able to remove approximately 56% of the nitrogen, 58% of the 
phosphorus, 73% of the BOD, 79% of the TSS and 82% of the bacteria from stormwater runoff. 
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How much does it cost to 
install and maintain an 
infiltration trench? 
Costs are highly variable and are largely 
based upon the permeability of the soil. 
The California Stormwater Quality 
Association estimated that it would cost 
$5 per cubic ft. of treated volume. 
Maintenance is also variable and a large 
portion comes intermittently when the 
trench becomes clogged. 

Are there any special 
considerations? 
When the infiltration trench was first put 
into use, clogging was an issue.  Since 
the standing water is below grade, 
mosquitoes and pests are not an issue. 
Maintenance needs have been 
determined to reduce the occurrence of 
clogging. If an infiltration trench is used 
as a BMP it should be routinely 
maintained so that clogging is limited.   

82% 79% 
73% 

58% 56% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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PERMEABLE PAVEMENT 12 Stormwater Best 
Management Practices 

What is permeable 
pavement? 
Permeable pavement is specially 
designed pavement with extra pores 
that allows water to pass through it 
without compromising the integrity of 
the material. The permeability of the 
pavement controls runoff volumes and 
rates. 
 

 
 
Are there any secondary 
uses for permeable 
pavement? 
Permeable pavement was designed to 
be used in lieu of typical asphalt or 
concrete. It can replace most traditional 
impervious pavement. 
 
 
 
 
 
 

How is permeable 
pavement designed? 
Most systems use reduced amounts of 
sand or fine particles so that more gaps 
are created in the structure of the 
pavement. The additional gaps allow 
water to drain through it. The typical 
amount of void space in permeable 
pavement is between 15 and 35 
percent, compared to 3-5 percent void 
space in traditional concrete. Many 
times pretreatment systems, such as 
swales and filter strips, are used in 
conjunction with pervious pavement to 
prevent clogging. The soil beneath the 
pavement should be stable and 
permeable so that the water may be 
filtered by the soil. When a pavement is 
poured above a clay base, a drain 
located underneath the pavement is 
used to drain the water properly. Most 
soils around the Houston/Galveston 
area are clayey. Therefore it is highly 
recommended.   
 
Are there other names for 
this type of system? 
Yes, there are many different types of 
permeable pavement including pervious 
concrete, porous concrete, gap-graded 
concrete, enhanced porosity concrete, 
porous pavement, and porous asphalt. 
There are other materials and designs 
that are similar to permeable pavement 
such as permeable interlocking 
concrete pavement, concrete grid 
pavement, and modular porous paver 
system. 
 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use permeable pavement? 
Permeable pavement is typically used as alternatives for sidewalks, driveways, parking lots, or 
lesser used streets. Permeable pavement can be either poured or built with pavers making it an 

accessible option for replacing material on any type of land. 
 

How effective is permeable pavement at removing pollutants? 
The data shown in the following table and graph were obtained from 22 separate studies. 

Permeable pavement is able to remove approximately 69% of the nitrogen, 56% of the 
phosphorus and 84% of the TSS from stormwater runoff. 
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How much does it cost to 
install and maintain 
permeable pavement? 
This technology is recent and is still 
going through adjustments as more 
providers enter the market. As of 2005 
the National Cooperative Highway 
Research Program (NCHRP) estimated 
that the cost of the pervious concrete 
material would be $2-$7 per square ft. 
The pavement needs the same 
maintenance as a typical roadway. It 
should also be unclogged by a vacuum 
street cleaner when necessary. 

Are there any special 
considerations? 
The use of permeable pavement can 
help offset the amount of additional land 
and expenses that would be incurred by 
having to install the typical collection, 
conveyance, and detention stormwater 
components. Permeable pavement 
requires special installation although it is 
becoming a more frequent practice.  

No Data 

Only 1 
Data Point 

69% 
59% 

84% 

50% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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BIORETENTION AREAS 13 Stormwater Best 
Management Practices 

What is a bioretention 
area? 
Bioretention areas are planted shallow 
depressions that collect and treat 
stormwater runoff through landscaping. 
They are typically found in suburban 
environments and small areas of land. 
The bioretention filters runoff then 
diverts it into the storm drain system. 
Bioretention areas are similar to 
infiltration basins but the emphasis is 
placed on vegetation in bioretention 
areas. 
 

 
Source: EPA, 2001 
 

Are there other names for 
this type of system? 
Yes. A commonly used term for a 
bioretention area is rain garden. 
 
Can I turn my yard into a 
bioretention area? 
Yes. Most landscaped yards can easily 
be converted into a bioretention area by 
selecting the appropriate site and 
plants. 
 
 
 
 
 
 

How is a bioretention area 
designed? 
A bioretention area is typically created 
in suburban areas with little space for 
stormwater best management 
practices. A typical bioretention area is 
approximately 5%-10% of the size of 
land that drains to the bioretention area. 
The maximum amount of land a 
bioretention area can accommodate is 
5 acres, including the bioretention area. 
Bioretention areas can be created in 
any type of soil. The slope of the 
surrounding land should be toward the 
bioretention area. The filtered water is 
typically drained to the stormwater 
system. Rain gardens at commercial 
sites should use a perforated under 
drain to move the filtered runoff to the 
stormwater system. Residential rain 
gardens do not typically need an under 
drain system. 
 
What kinds of plants 
should I put in my 
bioretention area? 
It is preferable to plant native 
vegetation that also provides habitat 
value and attracts beneficial insects. 
The plants selected should be able to 
withstand both wet and dry conditions. 
Trees can also be used in bioretention 
areas. Plants preferring wet soils 
should be planted in the middle and 
plants preferring dryer soils along the 
edge. 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a bioretention area? 
Bioretention areas are typically used to treat parking lot runoff, residential or roof runoff. 

Bioretention areas are also well suited for highly urbanized areas. 
 

How effective is a bioretention area at removing pollutants? 
The data shown in the following table and graph were obtained from 25 separate studies. A 

bioretention area is able to remove approximately 51% of the nitrogen, 66% of the phosphorus, 
83% of the TSS and 52% of the bacteria from storm water runoff. 
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How much does it cost to install 
and maintain bioretention areas? 
The EPA uses the following equation to 
estimate the construction, design, and 
permitting cost of a bioretention area, 
approximately as 𝐶 = 7.30𝑉, 
Where C is the total cost and V is the volume 
of water treated by the bioretention area in 
cubic ft. In 2011, the Texas AgriLIFE 
Extension Service estimated that it would cost 
$6 per sq. ft. to install a bioretention area. 
The maintenance of the bioretention area is 
similar to the cost of maintaining a typical 
yard.  

Are there any special 
considerations? 
Bioretention areas can be used near 
stormwater hot spots, areas where highly 
contaminated runoff may occur. There is 
one design constraint that should be 
followed before applying it to this type of 
area: an impermeable liner should be 
installed underneath the bed. The liner 
should be installed so that if any of the 
runoff bypasses the drain it will not cause 
any contamination problems to the 
groundwater.  

Only 1 
Data Point 

52% 

83% 
67% 66% 

51% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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WATER QUALITY INLETS 14 Stormwater Best 
Management Practices 

What is a water quality 
inlet? 
Water quality inlets are a group of 
methods that capture or separate 
sediment, debris, and pollutants from 
stormwater runoff as it enters a 
catchment basin. It typically acts as a 
pretreatment for other stormwater best 
management practices. Water quality 
inlets are typically used in areas with 
little available space as they normally 
require only an insert into an existing 
storm drain. 
 

 
 
Are there other names for 
this type of system? 
Yes. Water quality inlets are also 
known as catch basin inserts, storm 
drain inlets or curb inlets. There are 
many specific types of each of these 
such as an oil/grit separator which 
removes oil from incoming runoff. 
 
 
 
 
 
 

How does a water quality 
inlet work? 
A water quality inlet can operate in a 
variety of ways. Most use physical 
processes to remove larger particles 
and trash. A grate or curb inlet only 
allows materials smaller than the inlet 
area into the basin. A series of media 
filters can be used to remove smaller 
particles. The efficiency of the water 
quality inlet depends heavily on the 
design of the inlet and on regular 
maintenance.  
 
 
How big does the water 
quality inlet need to be? 
The catch basin is the area where the 
stormwater runoff eventually enters 
before passing through the water 
quality inlet. The EPA suggests the 
following estimates to determine the 
catch basin size. First, the diameter of 
the catch basin should be 4 times the 
size of the outlet pipe diameter. 
Secondly, the depth should be at least 
4 times the size of the outlet pipe 
diameter. Lastly, the top of the outlet 
pipe should be 1.5 times the size of the 
outlet pipe diameter, from the bottom of 
the inlet to the catch basin. Most catch 
basins are sized with a margin of safety 
so if an extremely large rainfall event 
occurs the catchment basin will still be 
able to handle most of the incoming 
rain. 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use water quality inlets? 
Water quality inlets are typically placed before or in municipal storm sewer lines. Water quality 
inlets are also placed in storm sewer lines that are exiting commercial buildings. Water quality 

inlets are generally not used by individual residents of a community. 
 

How effective is a water quality inlet at removing pollutants? 
The data shown in the following table and graph were obtained from 18 separate studies. Water 

quality inlets remove approximately 11% of the nitrogen, 6% of the phosphorus, 59% of the 
BOD and 43% of the TSS from stormwater runoff. 
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How much does it cost to 
install and maintain a water 
quality inlet? 
Water quality inlets are highly variable in 
price. They are priced based upon how 
efficient they are and the size of 
particles they can remove. A catch basin 
insert costs approximately $2,000-
$3,000 per insert (Study performed by 
Cambridge University in 2012). Another 
cost consideration is the cost to remove 
the debris from the basin and inlets. 
Cleaning the debris from the inlets will 
require routine maintenance.  

Are there any special 
considerations? 
Water quality inlets and catch basins 
have three major limitations. First, even if 
they are designed and maintained 
properly they cannot remove pollutants 
as efficiently as other structural 
stormwater best management practices 
such as wet ponds or sand filters. 
Secondly, they require routine 
maintenance. Lastly, water quality inlets 
and catch basins cannot successfully 
remove many of the smaller or soluble 
particles. 

Only 1 
Data Point 
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59% 
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Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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SAND AND ORGANIC FILTERS 15 Stormwater Best 
Management Practices 

What is a sand and organic 
filter? 
Sand and organic filters typically consist 
of two chambers. The first chamber is a 
settling chamber and the second 
chamber is filled with sand or other 
filtering organic material. The bottom of 
the filter contains a drain so that the 
filtered water can be moved away from 
the filter. Gravel is used to hold both the 
drain and sand in place. Sand and 
organic filters may be used as a stand-
alone practice or as a pretreatment for an 
infiltration practice.  
 

 
Source: 
http://www.extension.umn.edu/distribution/naturalresou
rces/DD7672.html 
 

Can sand and organic filters 
negatively affect 
groundwater? 
No. However, it is advised that there 
should be at least 2 ft. of separation 
between the bottom of the filter and the 
high point of the groundwater to prevent 
structural damage to the filter. 
 
 
 
 

How does a sand and 
organic filter work? 
The first chamber, not filled with sand, 
allows large particles to settle out of the 
water on the top of the sand layer 
where they are caught. A small 
perforated pipe then removes the water 
from the first chamber and deposits it 
into the second chamber. The second 
chamber filters out the smaller particles 
by capturing the smaller particles in the 
spaces between the grains of sand. 
Sand and organic filters should not be 
used on large sites. They are most 
efficient at treating runoff from sites less 
than 10 acres for surface sand filters 
and less than 2 acres for perimeter or 
underground sand filters. There should 
be some slope from the land supplying 
the runoff because the filter requires an 
elevation drop between the land and 
the filter. It is suggested that a minimum 
elevation drop of 5 ft. for underground 
and surface sand filters while the 
perimeter sand filter requires a 
minimum of a 2 ft. elevation drop.   
 

Are there other names for 
this type of system? 
Yes. Sand and organic filters are also 
known as organic media filters, and 
multi-chamber treatment chains. There 
are variations of the basic sand and 
organic filters such as underground 
sand filters, surface sand filters, and 
perimeter sand filters. There are 
different rules, regulations, design 
standards, and placement concerns for 
each of the variations. 
 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a sand and organic filter? 
Underground and perimeter sand and organic filters are excellent choices for urban areas 
because of the minimal area needed. These types of filters work best for smaller drainage 

areas. 
 

How effective is a sand and organic filter at removing pollutants? 
The data shown in the following table and graph were obtained from 43 separate studies. A 

sand and organic filter is able to remove approximately 37% of the nitrogen, 49% of the 
phosphorus, 59% of the BOD, 80% of the TSS and 49% of the bacteria from stormwater runoff. 
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How much does it cost to 
install and maintain a sand 
and organic filter? 
 The cost varies widely and depends 
upon the type of filter and the variation 
of the filter. The EPA estimated in 2006 
that it would cost approximately $5 per 
cubic ft. of stormwater treated. The 
maintenance costs of the filters come 
from monthly cleaning of debris and the 
prevention of clogging. Clogging occurs 
when large particles are not effectively 
removed in the first chamber. 

Are there any special 
considerations? 
A sand and organic filter can be used to 
treat stormwater hotspots. Stormwater 
hotspots refer to any type of land that 
generates highly contaminated runoff 
such as commercial nurseries, storage 
areas, marinas, and vehicle cleaning 
facilities. Sand and organic filters are well 
equipped to treat the hotspots because 
they have no interaction with the 
groundwater. 

37% 
49% 59% 

80% 

49% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 



Texas Coastal Watershed Program                         For sources and citations on this Fact Sheet, please visit: 
Texas A&M University System                                                                                            www.urban-nature.org 
Authors: Derek Morrison and Steven Mikulencak 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 VEGETATED FILTER STRIPS 16 Stormwater Best 
Management Practices 

What is a vegetated filter 
strip? 
Vegetated filter strips are vegetated 
areas that slow and treat sheet flow from 
stormwater runoff. Typically they are 
rectangular but can be constructed in 
almost any shape.  Vegetated filter strips 
are typically installed along the sides of 
roads and highways, near roof 
downspouts, and around parking lots. 
They require a large amount of space 
and are not normally seen in ultra-urban 
areas. Vegetated filter strips were 
originally an agricultural best 
management practice but have slowly 
caught on in urban areas. The main 
difference between a swale and a filter 
strip is that filter strips receive evenly 
distributed flows but do not direct water 
off site, whereas swales receive 
concentrated flows and direct these 
flows. 
  

 
Source: http://www.semcog.org/data/lid.report.cfm?lid=170 

Are there other names for 
this type of system? 
Yes. Vegetated filter strips are also 
known as grassed filter strips, filter strips, 
and grassed filters. 
 
 
 
 

How does a vegetated filter 
strip work? 
Vegetated filter strips work by slowing 
the stormwater runoff. Slowing the 
runoff velocity allows larger particles to 
settle out of the water and into the filter 
strip. The vegetation is able to filter out 
many of the smaller particles. Slowing 
the water allows some of the water to 
infiltrate into the underlying soils which 
filters out more pollutants. Vegetated 
filter strips are used to treat small 
drainage areas, typically less than 1 
acre.  
 
How is a vegetated filter 
strip designed? 
A small pea gravel trench runs along 
the top edge of the strip so flows can 
spread out along the length of the strip 
as well as for pretreatment. The bottom 
of the strip should contain a small area 
for ponding. Most filter strips are at 
least 25 ft. long and are built on land 
with a slope between 2 and 6 percent. 
The plant material used to fill the filter 
strip should be able to withstand both 
dry and wet conditions. Highly clayey 
soils may limit infiltration performance. 
 
 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a vegetated filter strip? 
Vegetated filter strips are best suited for treating runoff from roads and highways, roof 

downspouts, very small parking lots, and pervious surfaces. Vegetated filter strips are also 
occasionally used as the outer zone of a forested riparian buffer. They can also be used as 

pretreatment for other structural BMPs. 
 

How effective is a vegetated filter strip at removing pollutants? 
The data shown in the following table and graph were obtained from 19 separate studies. 
Vegetated filter strips are able to remove approximately 24% of the nitrogen, 19% of the 

phosphorus, 65% of the TSS and 33% of the bacteria from stormwater runoff. 
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How much does it cost to 
install and maintain a 
vegetated filter strip? 
The average cost of a vegetated filter 
strip in 2001 was around $13,000-
$30,000 per acre. Filter strips have 
similar maintenance requirements as 
other vegetative practices, such as 
grassed swales. The biggest 
maintenance concern is making sure 
that the water flow does not get 
concentrated in channels allowing it to 
bypass the filter.   

Are there any special 
considerations? 
In determining if a vegetated filter strip is 
appropriate, remember that the 
vegetation is important to the success of 
the water filtration. This means that the 
vegetation needs to be properly 
maintained and watered during periods of 
drought or in arid regions of the country. 
Also, holding too much water may cause 
issues and breed pests. 

Only 1 
Data Point 

33% 

65% 
51% 

19% 
24% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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 DRY DETENTION BASIN 17 Stormwater Best 
Management Practices 

What is a dry detention 
basin? 
A dry detention basin is large, typically 
vegetated basin that only holds water for 
a short period after it rains. The basin 
has outlets designed to detain 
stormwater runoff for 24 hours. They are 
called dry detention basins because they 
do not hold water permanently. The 
biggest difference between an infiltration 
basin and a dry detention basin is that a 
majority of the water that enters a dry 
detention basin does not permeate into 
the ground. 
  

 
Source: EPA, 2001 
 

Are there other names for 
this type of system? 
Yes. Dry detention basins are also 
known as dry ponds, extended detention 
basins, detention basins, extended 
detention ponds, and detention tanks. 
 

Are there any secondary 
uses for this system? 
Yes. Dry detention basins can also be 
used for flood control by providing flood 
detention storage. 
 
 
 
 
 

How does a dry detention 
basin work? 
Dry detention basins work by allowing 
larger particles and sediment to settle 
out of the water column. Once the 
particles have settled to the bottom of 
the pond they get caught in the soil. Dry 
detention basins should not be used as 
a single pollution solution because they 
do not have a high efficiency. Dry 
detention basins are primarily used for 
volume flood control. 
 
How is a dry detention 
basin designed? 
Dry detention basins are typically quite 
large and require a large amount of 
land to construct. A typical dry 
detention basin is generally used on 
sites larger than 10 acres, although 
smaller sites work. The slope of the 
adjacent land can be high. The slope 
immediately around the pond should be 
lower. The EPA recommends that the 
pond be built using a length-to-width 
ration of at least 1.5:1. Almost all soil 
types can work in a dry detention basin 
with some minor adjustments. Dry 
detention basins that come in contact 
with highly contaminated runoff should 
be lined with an impermeable liner so 
that the groundwater does not become 
contaminated. Also, the basin should 
not be so deep that it intersects the 
groundwater table. This would cause a 
permanent pool of water in the bottom 
which could be a potential breeding 
ground for mosquitoes.  
 
 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a dry detention basin? 
Dry detention basins are one of the most widely used BMPs and can be applied to all regions 
of the country. Many dry detention basins are used for flood control as well as water quality 

improvement. Dry detention basins are typically used for sites larger than 10 acres.  
 

How effective is a dry detention basin at removing pollutants? 
The data shown in the following table and graph were obtained from 32 separate studies. A dry 
detention basin is able to remove approximately 32% of the nitrogen, 29% of the phosphorus, 

38% of the BOD, 61% of the TSS and 67% of the bacteria from stormwater runoff. 
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𝐶 = 12.4 ∗ 𝑉0.76 

How much does it cost to 
install and maintain a dry 
detention basin? 
A fairly common equation used to price 
a dry detention basin is: 

Where C is the construction cost of the 
dry detention basin and V is the volume 
needed to control a 10-year storm in 
cubic ft. This equation was created in 
1997 and should be adjusted for inflation 
to express a more accurate estimate. 

Are there any special 
considerations? 
A dry detention basin should never 
intersect the groundwater table. In Texas, 
specifically near the coast, the 
groundwater table is not very deep. This 
means that the detention basin cannot be 
dug deeper in order to have the required 
amount of volume in the dry detention 
basin. The length or width of the 
detention basin must be changed which 
would require a larger amount of land. 

67% 
61% 

38% 
29% 32% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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STORMWATER WETLAND 18 Stormwater Best 
Management Practices 

What is a stormwater 
wetland? 
A stormwater wetland is a constructed 
pond that integrates natural wetland 
vegetation. Stormwater wetlands 
actively filter stormwater runoff by 
allowing the particles to settle in the 
standing water and by filtering the 
smaller particles through infiltration. Not 
only are stormwater wetlands efficient 
at removing pollutants from runoff, they 
also provide an aesthetic value and 
significant habitat for resident wildlife. 
The surface area of a stormwater 
wetland is typically 1% of the area 
draining into it. 
 

  
Source: EPA, 2001 
 

Are there other names for 
this type of system? 
Yes. Recent human disturbances have 
disrupted many of the natural wetlands. 
Therefore, many wetlands are now 
being artificially created, these are 
known as artificial or constructed 
wetlands.   
 
 
 
 
 
 

Do I need a permit to 
replant or construct an 
artificial wetland? 
It depends. If you are performing any 
restoration on a wetland you must get a 
permit from the U.S. Army Corps of 
Engineers. This is specified under the 
Clean Water Act, Section 404. It states 
that you need a permit if the wetland 
has a significant connection to a 
navigable waterway. Traditionally, the 
U.S. Army Corps of Engineers is not 
involved with artificial wetland 
permitting but it is highly advised to 
contact them to determine if you need a 
permit to construct the wetland.  
What type of plants should 
I put in a wetland? 
The proposed development site’s 
history should be researched. This 
includes previous vegetation, typical 
conditions, and hydrologic 
characteristics. These factors will 
heavily influence which plants should 
be selected. It is important to keep the 
plant species diverse to keep one 
particular plant from dominating the 
wetland. It is also important to plant 
riparian vegetation along the banks of 
the wetland. Vegetation will help keep 
the banks stable and reduce water 
temperatures. The efficiency of using a 
stormwater wetland to remove 
pollutants is highly variable and 
depends on the types of plants used. A 
local Extension representative, such as 
the Texas Coastal Watershed Program, 
is a good source of technical 
information. 



 
Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a stormwater wetland? 
Stormwater wetlands are typically at least 1% of the drainage area and should have a length-
to-width ratio of 1.5:1. Stormwater wetlands should not negatively impact natural wetlands or 

forests. Most stormwater wetlands are used for treatment in suburban or rural areas. 
 

How effective is a stormwater wetland at removing pollutants? 
The data shown in the following table and graph were obtained from 31 separate studies. A 

stormwater wetland is able to remove approximately 35% of the nitrogen, 47% of the 
phosphorus, 39% of the BOD, 74% of the TSS and 72% of the bacteria from stormwater runoff. 
 

-20%

0%

20%

40%

60%

80%

100%

Nitrogen Phosphorus Biological Oxygen
Demand

Total Suspended
Solids

Bacteria

Percent Removal of Pollutants 

 

  

 

 

  

BEST MANAGEMENT PRACTICES 18 
6/8/2012 

How much does it cost to 
install and maintain a 
stormwater wetland? 
The cost to install an artificial wetland is 
highly variable and depends on the 
amount of restoration or construction. 
The EPA estimates that constructing a 
wetland is approximately 25% more 
expensive than a stormwater pond of an 
equivalent volume. The EPA also 
estimated that the annual maintenance 
of the wetland is about 3%-5% of the 
construction cost.  

Are there any special 
considerations? 
Regular maintenance is important, and 
steps should be taken to minimize erosion 
in areas surrounding the wetland. 
Sediment will accumulate and change the 
flow pattern in the wetland. The biggest 
maintenance consideration is invasion of 
non-native plant life. Invasive plant species 
should be removed wherever possible. 
Managing cattails should also be a 
maintenance priority because they are an 
optimal space for mosquito breeding. 
Cattails should be avoided and make up 
<10% of the total vegetation. 

72% 74% 

39% 
47% 

35% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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 WET DETENTION POND 19 Stormwater Best 
Management Practices 

What is a wet detention 
pond? 
A wet detention pond is a constructed 
basin with a permanent pool of water 
throughout the year. Wet detention 
ponds are a commonly seen 
stormwater best management practice. 
They can be applied to almost any 
situation and can be installed 
throughout the country. The primary 
limitations of a wet detention pond are 
the size of the pond and the use in 
more arid regions of the country. Wet 
detention ponds allow larger particles to 
settle out of the water. Smaller particles 
are removed through infiltration of the 
vegetation on the sides of the basin. 
The main difference between a wet 
detention pond and a stormwater 
wetland is that a wet detention pond 
does not rely on vegetation for filtration. 
 

  
Source: EPA, 2001 
 

Are there other names for 
this type of system? 
Yes. Wet detention ponds are also 
called wet ponds, stormwater ponds, 
wet retention ponds, wet extended 
detention ponds, settling basins, 
retention basins, or sediment basins. 
 
 
 
 
 
 

How is a wet detention 
pond designed? 
Wet detention ponds need a large 
enough drainage area so that they can 
maintain the permanent pool. In more 
humid regions, like the Texas Gulf 
Coast, it typically requires about 25 
acres. The drainage area size should 
be larger in areas where it rains less. 
The slope of the adjacent land can be 
up to 15 percent but the land near the 
pond should be relatively flat with a 
slight slope toward the outlet of the 
pond. This will ensure that the water 
continuously flows toward the outlet. 
Wet detention ponds can be used in 
almost any soil type. A wet detention 
pond, unlike a dry detention pond, is 
able to cross the boundary of the 
groundwater. However, some studies 
have shown that when groundwater 
contributes significant amounts of water 
to the pond, it may decrease the 
pollutant removal efficiency. Water 
should pass through a small basin 
before reaching the detention pond so 
that the largest particles can settle out 
of the water, decreasing sedimentation 
in the main pond and reducing the 
amount of maintenance needed. The 
EPA recommends that the pond be built 
using a length-to-width ratio of at least 
1.5:1.The EPA also recommends using 
underwater berms so water travels a 
further distance, thus allowing the 
particles to have a longer time to settle. 
A vegetated buffer should be placed 
along the edges of the pond to provide 
shade. 
 



Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

Who should use a wet detention pond? 
Typically, a wet detention pond is used in a neighborhood, community, or recreational parks. If 
a wet detention pond is landscaped well it adds to the aesthetic value of these places and can 
make the wet detention pond an asset to that community. The water in the pond may also be 

used for other needs such as irrigation.  
 

How effective is a wet detention pond at removing pollutants? 
The data shown in the following table and graph were obtained from 31 separate studies. A wet 
detention pond is able to remove approximately 36% of the nitrogen, 52% of the phosphorus, 

57% of the BOD, 66% of the TSS and 62% of the bacteria in stormwater runoff. 
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𝐶 = 24.5 ∗ 𝑉0.705 

How much does it cost to 
install and maintain a wet 
detention pond? 
One commonly used equation by the 
EPA to estimate the construction cost of 
a wet detention pond was created in 
1997 but is adjusted for inflation:  

Where C is the construction cost and V 
is the volume of the pond that is capable 
of carrying a 10-year storm. Annual 
maintenance costs are about 3% to 5% 
of the construction cost. 

Are there any special 
considerations? 
Some companies are beginning to reuse 
the pond water for non-potable uses such 
as irrigation. In this case, then the daily 
amount of water intake and output should 
be calculated for the pond to ensure that a 
constant pool of water is maintained. One 
study performed at a Florida golf course 
concluded that reusing the pond water 
would cost about 1/7th the typical irrigation 
cost. 

62% 66% 
57% 52% 

36% 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 

The top of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values, also shown 

numerically next to the white point. The solid colored box represents one standard deviation plus or 
minus the average. This means 68% of the found values lie within the range of the solid colored box. 
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HOW TO PICK THE RIGHT BEST 
MANAGEMENT PRACTICE  20 Stormwater Best Management Practices 

What is a Best Management 
Practice? 
Best Management Practices (BMPs) 
are practices that help treat, store, and 
infiltrate stormwater runoff from 
impermeable areas. If BMPs were not 
installed, the contaminated stormwater 
runoff would negatively impact the local 
water bodies downstream. The 
technology used in BMPs varies widely. 
Some rely on complicated chemical 
processes while others rely on simple, 
physical processes. They range in size 
from a few square feet to many cubic 
yards. Some BMPs are not based on 
structure or technology at all. For 
example, if you can educate the local 
community to stop performing adverse 
behavior, that action will help reduce 
the amount of pollutants in the water 
with no installation of a physical 
structure. BMPs, if properly installed 
and maintained can last for many years 
and help lessen water contamination.  
 
Is it required that I install a 
Best Management 
Practice? 
Yes, but only if it is a new development 
or redevelopment that disturbs more 
than one acre and happens in either a 
Phase I or Phase II MS4 (Municipal 
Separate Storm Sewer Systems). 
Everyone is encouraged to install a 
BMP on their property but it is only 
required by the people meeting the 
criteria mentioned above.  

Why do I need a Best 
Management Practice? 
Water that runs through impermeable 
areas is highly susceptible to becoming 
contaminated with pollutants that it 
picks up on its way out. That runoff 
eventually enters either a natural body 
of water or a storm drain. Either way, 
the contaminated runoff water then 
negatively affects the water it mixes 
with. This can cause serious 
impairments to water that are used as 
recreation sites or as a drinking water 
source. BMPs help reduce the amount 
of contaminants that make it into these 
bodies of water. 
 
How do I know which BMP 
is right for me? 
There are many questions that must be 
addressed before a final decision can 
be made. The first questions that 
should be asked are: 

1. How big is your property? 
2. How much space and what 

shape of the space is available 
for a BMP? 

3. How effective should the BMP 
be? 

4. Are there any BMPs already 
installed on the property? 

More questions may need to be asked 
before making a final decision. If there 
are multiple practices that fit into these 
categories then a secondary tool that 
can be used is called a score sheet. 



 
Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 
 
Management Practice Bioretention Area Riparian Buffer Wetland 
Nitrogen Removal* 3 3 2 
Phosphorus Removal* 4 2 3 
BOD Removal* 4 3 2 
TSS Removal* 5 4 4 
Bacteria Removal* 3 No Data 4 
Costƚ 1 5 3 
Secondary Usesƚ 3 5 3 
Public Acceptanceƚ 5 5 3 
Maintenanceƚ 3 3 5 
Average Score 3.44 3.75 3.22 
*Based on a numbering system of 0%-19% = 1, 20%-39% = 2, 40%-59% = 3, 60%-79% = 4, 80%-100% = 5. 
ƚ Chosen when compared to the other selected BMPs.  
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What is a score sheet? 
A score sheet is a method of 
determining which BMP would best fit 
your needs. Make a table that has the 
BMPs that match what you are looking 
for in each column. Each row has 
various concerns that should be taken 
into consideration such as, pollutant 
reduction (one column for each 
pollutant), cost, secondary uses, public 
acceptance, and maintenance costs. 
Any other special considerations that 
you would like to consider should also 
be entered. Each cell would then be 
numbered on a scale of 1-5, based on 
the appropriate measures, with 1 being 
the worst and 5 being the best. During 
this process you should make the 
assumption that each practice will be 
installed and maintained properly. After 
each number has been selected, take 
the average number of each column. 
The BMP with the highest average 
would be the most appropriate selection 
for your land. Make sure to write notes 
on the method used to select a BMP. 

Can I use multiple BMPs in 
a series? 
Yes. If you choose to use multiple 
BMPs in a series, the rate of flow will 
decrease and the amount of 
contaminants will significantly 
decrease. If you do choose to use 
multiple BMPs in a series you cannot 
add the removal efficiencies together to 
determine the final removal efficiency. 
You must perform the removal 
efficiencies separately. This is because 
the water flows through the first BMP 
and some percentage of contaminated 
water still remains. The second removal 
efficiency only alters the remaining 
contaminant concentration.  
 
Is there someone who can 
help me select the 
appropriate BMPs? 
Any local Extension office should be 
able to answer any questions or help 
you select BMPs that would best suit 
your needs should you run into any 
conflicts. 

Content in this fact sheet was extracted from U.S. EPA National Menu of 
Best Management Practices 
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Appendix 5 - Funding Sources 
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Federal 
 

Agricultural Water Enhancement Program (AWEP) 

Entity: Natural Resources Conservation Service (NRCS) 

Provides financial and technical assistance to agricultural producers to implement agricultural water 

enhancement activities on agricultural land to conserve surface and ground water and improve water 

quality. Eligible entities or organizations form multi-year partnership agreements with NRCS to promote 

ground and surface water conservation. 

Eligibility: Individual producers are not eligible. Eligible partners include: Federally recognized Indian 

Tribes, States, units of local government, agricultural or silvicultural associations or other groups of such 

producers and other nongovernmental organization with experience working with agricultural producers. 

Agricultural land must be in AWEP approved project areas. 

Funding limitations: Financial assistance changes every fiscal year depending upon appropriations and 

agency priorities. 

 

Coastal and Estuarine Land Conservation Program (CELCP) 

Entity: National Oceanic Atmospheric Association (NOAA) 

This program is intended to provide financial assistance to purchase significant coastal and estuarine 

lands, or conservation easements on such lands, from willing sellers. Lands or conservation easements 

acquired under this program are to be protected in perpetuity due to their importance for their ecological, 

conservation, recreational, historical or aesthetic values.  

Eligibility: Participants must be in a state that has developed a CELCP plan for NOAA approval. The 

Texas CELCP plan was approved in 2010. An eligible public entity such as local governments, state or 

federal agencies, institutions of higher education, or other authority such as park districts must submit the 

project proposal. Projects must complement working waterfront needs and advance the goals, objectives 

or implementation of local coastal management plans in addition to the state’s CELCP plan. 

Funding limitations: The program funds up to $3M per project, which is matched 1:1 with non-federal 

funds from the public entity participant. The budget for projects under this program may vary annually 

contingent on the fiscal year budget. NOAA maintains a contingency list of projects in the case that a 

project falls though or additional funds become available. Projects unable to be funded for a particular 

fiscal year will remain on the list until it is superseded. 

 

Community Development Block Grants 

Entity: States and local jurisdictions 

This program is intended to address one or more of the following: benefit low- and moderate-income 

persons, prevention or elimination of slums or blight, or address community development needs having a 

particular urgency because existing conditions pose a serious and immediate threat to the health or 

welfare of the community for which other funding is not available. 

Eligibility: Business, Community/Watershed Group, Nonprofit Groups, Educational Institution, Private 

Landowner, Water and Wastewater Utilities, Local Government, State/Territorial Agency 

Funding limitations: Program uses formula allocations to determine grant amount to the state and local 

jurisdiction which allocate funds to community projects. A match is not required for this program. 

Funding is based on appropriations for the fiscal year. 
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Conservation Reserve Program (CRP) 

Entity: Natural Resource Conservation Service (NRCS)  

Provides financial assistance to agricultural landowners in establishing approved conservation practices. 

The goals of the CRP program are to reduce water runoff and sedimentation, protect groundwater and 

help improve conditions of lakes, rivers, ponds and streams.  

Eligibility: Agricultural landowners 

Funding limitations: Eligible participants can receive annual rental payments based on the agriculture 

rental value of the land and cost-share assistance for up to 50 percent of the participant's costs in 

establishing approved conservation practices. 

 

Environmental Education (EE) Grants 

Entity: EPA 

Under the Environmental Education Grants Program, EPA seeks grant proposals from eligible applicants 

to support environmental education projects that promote environmental awareness and stewardship and 

help provide people with the skills to take responsible actions to protect the environment. This grant 

program provides financial support for projects that design, demonstrate, and/or disseminate 

environmental education practices, methods, or techniques. 

Eligibility: Applicants must represent one of the following types of organizations to be eligible for an 

environmental education grant: local education agency, state education or environmental agency, college 

or university, non-profit organization as described in section 501(c)(3) of the Internal Revenue Code, 

noncommercial educational broadcasting entity, tribal education agency (which includes schools and 

community colleges controlled by an Indian tribe, band, or nation). Applicant organizations must be 

located in the United States or territories and the majority of the educational activities must take place in 

the United States; or in the United States and Canada or Mexico; or in the U.S. Territories. 

Funding limitations: EPA has distributed between $2 and $3.5 million in grant funding per year, 

supporting more than 3,600 grants.  

 

Environmental Quality Incentive Program  

Entity: Natural Resources Conservation Service (NRCS) 

Financial and technical assistance is provided to help plan and implement conservation practices that 

address natural resource concerns and for opportunities to improve soil, water, plant, animal, air and 

related resources on agricultural land and non-industrial private forestland. Funds may also be used to 

help develop conservation plans which are required to obtain financial assistance. This program also aims 

to help producers meet Federal, State, Tribal and local environment regulations. 

Eligibility: Owners of land in agricultural or forest production or persons who are engaged in livestock, 

agricultural or forest production on eligible land and that have a natural resource concern on the land may 

participate in EQIP. Limited resource farmers/ranchers, beginning farmers/ranchers, and socially 

disadvantages producers and tribes may be eligible for higher practice payment rates for the 

implementation of conservation practices and conservations plans. 

Funding limitations: Financial assistance payments are based on a portion of the average cost associated 

with practice implementation. Financial assistance is awarded through contracts up to a maximum term of 

ten years in length. Participants are limited to a $300,000 total payment for all contracts within any six-

year period. Projects deemed to have special environmental significance by the NRCS may be eligible to 

receive a maximum of $450,000.  

 

Target Watersheds Grant Program 
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Entity: River Network and EPA 

Program is intended to provide financial and technical assistance for projects designed to strengthen the 

participant’s organization. The program will provide local organizations, tribal and local governments 

with skills and techniques to protect their urban waterways and promote more vibrant, economically 

sustainable communities. The EPA’s purpose is to encourage successful community-based approaches to 

protect and restore the nation's watersheds. 

Eligibility: Funding will be provided for projects designed to strengthen an organization’s capacity-

building and ability to carry out programs to protect human health and the environment. 

Funding limitations: Funding will range from $30,000-70,000. 

 

WaterSMART: Cooperative Watershed Management Program (CWMP) 

Entity: Department of the Interior, Bureau of Reclamation, Policy and Administration 

The objective of this FOA is to invite States, Indian tribes, irrigation districts, water districts, local 

governmental entities, non-profit organizations, existing watershed groups, and local and special districts 

(e.g., irrigation and water districts, county soil conservation districts) to submit proposals for Phase I 

activities to establish or further develop a watershed group. Funding provided under this FOA may be 

used to develop a mission statement, project concepts, and/or a restoration plan. 

Eligibility: Task A—Establishment of a Watershed Group: States, Indian tribes, local and special districts 

(e.g., irrigation and water districts, etc.), local governmental entities, interstate organizations, and non-

profit organizations. To be eligible, applicants must also meet all of the requirements listed in Sec. III.A, 

Eligible Applicants. Task B—Further Development of an Existing Watershed Group: In order to be 

eligible to receive an award to fund activities under Task B, the applicant must be an eligible entity as 

described immediately above for Task A, and must be either be: (1) An existing “watershed group,” (i.e., 

a grassroots, non-regulatory legal entity that otherwise meets the definition of a watershed group as 

described in Section I.B., Objective of Funding Opportunity Announcement; or (2) a participant in an 

existing watershed group. See also Sec. III.A, Eligible Applicants.  

Funding limitations: Up to $100,000 in Federal funds may be awarded to an applicant per award, with 

no more than $50,000 awarded in each year of the project, under this FOA. The period of performance 

shall not exceed two years.  

 

Water and Environmental Programs 

Entity: United States Department of Agriculture (USDA) 

Program provides financial assistance for drinking water, sanitary sewer, solid waste and storm drainage 

facilities in rural areas and cities and towns of 10,000 or less. Technical assistance and training is also 

available to assist rural communities with their water, wastewater, and solid waste problems. 

Eligibility: Public bodies, non-profit organizations and recognized Indian Tribes 

Funding limitations: Financial assistance is provided in various ways including direct or guaranteed 

loans, grants, technical assistance, research and educational materials. Different amounts of assistance 

exist depending on the project type and financial tool the participant is seeking. 

 

Wetlands Reserve Program 

Entity: Natural Resources Conservation Service (NRCS) 

Provides technical and financial support to landowners with their wetland restoration efforts. The 

programs aims to offer landowners the opportunity to protect, restore, and enhance wetlands on their 

property. 
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Eligibility: Lands that are eligible under this program include: wetlands farmed under natural conditions, 

farmed wetlands; prior converted cropland; farmed wetland pasture; certain lands that have the potential 

to become a wetland as a result of flooding; rangeland, pasture, or forest production lands where the 

hydrology has been significantly degraded and can be restored; riparian areas which link protected 

wetlands; lands adjacent to protected wetlands that contribute significantly to wetland functions and 

values; and wetlands previously restored under a local, State, or Federal Program that need long-term 

protection. 

Funding limitations: Depends on fiscal year appropriations and agreement terms with NRCS. 

State 
 

Beach Maintenance Reimbursement Fund Program 

Entity: Texas General Land Office 

The program aims to share the responsibility of maintaining public beaches between the Land Office and 

local governments.  

Eligibility: The Land Office provides support to cities or counties bordering the seaward shoreline of the 

Gulf of Mexico and are qualified local governments with state financial assistance for the purpose of 

cleaning and maintaining public beaches   

Funding limitations: Funds are reimbursed based on actual expenses. Seventy-five percent of the funds 

are allocated based on proportionate share of participant expenditure during the previous two fiscal years 

preceding application. Twenty-five percent is allocated based on the proportionate share of linear footage 

of gulf beach cleaned or maintained. 

 

Boating Access Grants 

Entity: Texas Parks and Wildlife Department (TPWD) 

The Boating Access Grant Program provides 75% matching fund grant assistance to construct new, or 

renovate existing, public boat ramps that provide public access to public waters for recreational boating. 

Eligibility: Local government sponsors must make an application, provide the land, provide access to the 

proposed boat ramp, supply 25% of the development costs, and accept operation and maintenance 

responsibilities for a minimum 25-year period. The grant funds dredging, stump removal, and aquatic 

weed control when activity can be shown to clear lanes to make water body more accessible primarily for 

recreational motorboats as opposed to general navigation. Retaining walls to protect integrity of boat 

ramps and associated parking lots (limited to 200 feet on either side of constructed facilities). Engineering 

(planning and design), and environmental clearance and permit costs 

Funding limitations: This grant program provides 75% matching grant funds for the construction of 

public boat ramp facilities throughout Texas. 

 

Clean Water State Revolving Fund (CWSRF) 

Entity: State of Texas 

This program provides low-interest loans that can be used for planning, design, and construction of 

wastewater treatment facilities, wastewater recycling and reuse facilities, collection systems, storm water 

pollution control, nonpoint source pollution control, and estuary management projects.  

Eligibility: The program is open to a range of borrowers including municipalities, communities of all 

sizes, farmers, homeowners, small businesses, and nonprofit organizations. Project eligibility varies 
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according to each state's program and priorities. Loans for wastewater treatment plant projects are only 

given to political subdivisions with the authority to own and operate a wastewater system. 

Funding limitations: The program offers fixed and variable rate loans at subsidized interest rates. The 

maximum repayment period for a CWSRF loan is 30 years from the completion of project construction. 

Mainstream funds offer a net long-term fixed interest rate of 1.30% below market rate for equivalency 

loans (project adheres to federal requirements) and 0.95% for non-equivalency (project adheres to state 

requirements) loans. Disadvantaged community funds may be offered to eligible communities with prin-

cipal forgiveness of 30%, 50%, or 70% based upon the adjusted annual median household income and the 

household cost factor.  

 

Coastal Impact Assistance Program (CIAP) 

Entity: Bureau of Ocean Energy Management, Regulation & Enforcement and Texas General Land 

Office 

Eligible projects must target one of the following: conservation, protection or restoration of coastal areas, 

including wetlands, mitigation of damage to fish, wildlife, or natural resources, planning assistance and 

the administrative costs of complying with this section, implementation of a federally approved marine, 

coastal, or comprehensive conservation management plan, and mitigation of the impact of development 

along the Outer Continental Shelf through funding of onshore infrastructure projects and public service 

needs.  

Eligibility: State, federal agencies, along with universities (public or private), county and local 

governments, other state subdivisions and non-profit organizations.   

Funding limitations: Funds for this program may only be granted to the 18 Texas coastal counties of 

Orange, Jefferson, Chambers, Harris, Galveston, Brazoria Matagorda, Jackson, Calhoun, Refugio, San 

Patricio, Nueces, Kleberg, Willacy, and Cameron. After review process and approval, the Land Office 

will contract with vendors or sub-grantees to perform projects. Project expenses are reimbursed after they 

are incurred. Funding advancements may be allowed only under special conditions.  

 

Economically Distressed Areas Program 

Entity: Texas Water Development Board (TWDB) 

Program provides financial assistance for water and wastewater services in economically distressed areas 

where present facilities are inadequate to meet residents’ minimal needs. The program also includes 

measures to prevent future substandard development. 

Eligibility: Projects must be located in an area that was established as a residential subdivision as of June 

1, 2005, has an inadequate water supply or sewer services to meet minimal residential needs and a lack of 

financial resources to provide water supply or sewer services to satisfy those needs. All political 

subdivisions, including cities, counties, water districts, and nonprofit water supply corporations, are 

eligible to apply for funds. The applicant, or its designee, must be capable of maintaining and operating 

the completed system. 

Funding limitations: Financial support is in the form of grant or combination of a grant and a loan. The 

program does not fund ongoing operation and maintenance expenses, nor does it fund new development. 

 

Landowner Incentive Program (LIP) 

Entity: Texas Parks and Wildlife Department (TPWD) 

The program offers project cost-sharing for projects that positively impact the valuable riparian areas and 

watershed in Texas. Projects showing the greatest benefit to targeted watersheds will receive priority as 

do projects offering long-term protection, long-term monitoring and greater than the required minimum 

landowner contribution. 



Appendix 5-7 

Eligibility: Eligible parties include private, non-federal landowners wishing to enact good conservation 

practices on their lands in targeted ecoregions. Targeted ecoregions may change from year to year. 

Funding limitations: Contracts will require a minimum of 25% landowner contribution (in-kind labor, 

materials, monetary, etc.). 

 

Recreation Grant Program-Boating Access Grant 

Entity: Texas Parks and Wildlife Department (TPWD) 

This program provides financial assistance in the construction of public boat ramp facilities throughout 

Texas. 

Eligibility: Local government sponsors must make an application, provide the land, provide access to the 

proposed boat ramp and accept operation and maintenance responsibilities for a minimum 25-year period. 

Funding limitations: Local government sponsor must provide 25% of the development costs. The grant 

program provides 75% matching grant funds of the construction costs. 

 

Recreation Grant Program-Boat Sewage Pumpout Grant 

Entity: Texas Parks and Wildlife Department (TPWD) 

This grant program offers financial assistance for the construction and/or renovation, operation, and 

maintenance of pump out and portable toilet dump stations. 

Eligibility: Private marinas and local governments are qualified for this grant. 

Funding limitations: Funds for this program are distributed on a first-come, first-served basis and can 

constitute up to 75% of all approved project costs. Participants may charge a maximum fee of $5.00 to 

cover use and maintenance costs.  

 

Regional Water Supply and Wastewater Facilities Planning Program 

Entity: Texas Water Development Board (TWDB) 

The program provides funds for studies and analyses to evaluate and determine the most feasible 

alternatives to meet regional water supply and wastewater facility needs, estimate the costs associated 

with implementing feasible regional water supply and wastewater facility alternatives, and identify 

institutional arrangements to provide regional water supply and wastewater services for areas in Texas. 

All proposed solutions must be consistent with applicable regional or statewide plans and relevant laws 

and regulations. A water conservation plan must be included in the proposed plan. 

Eligibility: Political subdivisions, such as cities, counties, districts or authorities created under the Texas 

Constitution with the legal authority to plan, develop, and operate regional facilities are eligible 

applicants. Additional applicants include any interstate compact commission to which the State is a party 

and any nonprofit water supply corporation created and operating under Texas Civil Statutes Article 

1434a.  

Funding limitations: Funds are in the form of grants. Applicants must provide evidence of local 

matching funds on or before the date specified for negotiation and execution of a contract. Funds are 

generally limited to 50% of the total cost of the project, except that the board may supply up to 75% of 

the total cost to political subdivisions under certain conditions. Funds will be released only as 

reimbursement of costs actually incurred for approved activities. In-kind services may be substituted for 

any part of the local share if certain criteria are met.  

 

TCEQ 319 Grant 

Entity: TCEQ and Texas State Soil and Water Conservation Board (TSSWCB)   
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This program is intended to fund activities that prevent or reduce nonpoint source pollution. Proposed 

projects should focus on agricultural and/or silvicultural nonpoint source pollution prevention and 

abatement activities within the boundaries of impaired or threatened watersheds. Specific activities that 

can be funded include development of nine-element watershed protection plans including the formation 

and facilitation of stakeholder groups, surface water quality monitoring, data analysis and modeling, 

implementation of nine-element watershed protection plans and the nonpoint source portion of total 

maximum daily load implementation plans, demonstration of innovative best management practices, 

technical assistance to landowners for conservation planning, public outreach/education, and monitoring 

activities to determine the effectiveness of specific pollution prevention methods. 

Eligibility: All state agencies or political subdivisions of the State of Texas including cities, counties, 

school districts, state universities, nonprofit organizations, and special districts can apply for funding. 

Private organizations may participate in projects as partners or contractors but may not apply directly for 

funding. 

Funding limitations: Grants are awarded annually and funds projects for up to three years. 

 

Texas Clean Rivers Program 

Entity: TCEQ 

The program’s main purpose is to develop partnerships to provide quality-assured data to the TCEQ for 

use in decision-making, identification and evaluation of  water quality issues, promote cooperative 

watershed planning, recommend management strategies, inform and engage stakeholders and adapt to 

changing priorities. 

Eligibility: Partnerships range from river authorities, other agencies, regional entities, local government, 

industry and citizens. TCEQ provides most of the funding for to conduct the monitoring, quality 

assurance, and data management functions of the program. 

Funding limitations: Unknown 

 

Texas Coastal Management Program  

Entity: Texas General Land Office 

This program funded by NOAA is designed to ensure long-term environmental and economic health of 

the Texas Coast. The program has funded a wide variety of coastal management activities but has also 

developed the following categories for use of these funds: coastal natural hazards response, critical areas 

enhancement, Public Access, Waterfront Revitalization and Ecotourism Development, Permit 

Streamlining/Assistance, Governmental Coordination, Local Government Planning Assistance, and Water 

Sediment Quantity and Quality Improvements.  

Eligibility: State and Local  

Funding limitations: For on-the-ground habitat protection, restoration and land acquisition projects, 

eligible entities can expect up to $400,000 for individual large-scale projects and up to $100,000 for 

small-scale projects. Local Match must be 40% of the total project cost for this cycle. Match may be in 

the form of a "cash" match or an "in-kind" match or a combination of both.  

 

Texas Farm and Ranch Lands Conservation Program 

Entity:   Texas Parks and Wildlife Department (TPWD) 

The Texas Farm and Ranch Lands Conservation Program (TFRLCP) was established by the Texas 

Legislature in 2005 with the purpose of conserving working lands with high values for water, fish and 

wildlife, and agricultural production; especially lands at risk of development. TFRLCP maintains and 
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enhances the ecological and agricultural productivity of these lands through Agricultural Conservation 

Easements. 

Eligibility: State and Local 

Funding limitations:  Unknown 
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Appendix 6 – Geospatial Databases for Pollutant Load Estimation Modeling 
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Data Type Date  Resolution or Accuracy 

 

NOAA C-CAP 
 

 

2006, 2011 

 

30 meter 

Data Source Coordinate System Geographic Coverage Format 

 

NOAA  

 

 

NAD 83 
 

Coastal Regions 

 

TIFF 

Scale Acceptance Criteria (See Instructions) 

 

1:100,000 

 

 

 

Only source available in a format with consistent coverage 

Intended Use  

Impervious surface and land cover data is assigned to each coverage class in data set. This information is needed for 

modeling.  

 

 

 

 
Data Type Date Resolution or Accuracy 

 

Land Use 
 

 

2006, 2011 

 

NA 

Data Source Coordinate System Geographic Coverage Format 

 

HGAC 

 

 

WGS 1984 
 

HGAC Region 

 

dBASE Table/ 

Shapefile 

Scale Acceptance Criteria (See Instructions) 

 

1:2,400 per 

HCAD 

 

 

Only source available in a format with consistent coverage 

Intended Use  

Land use data is assigned to each parcel; this information is intended for use modeling 
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Data Type Date Resolution or Accuracy 

 

SSURGO County Soil Surveys 
 

 

1999 

 

1:50 at scale 

Data Source Coordinate System Geographic Coverage Format 

 

USDA NRCS 

 

 

NAD 83 
 

Nationwide 

 

Shapefile 

Scale Acceptance Criteria (See Instructions) 

 

1:20,000 

 

 

Only source available in a format with consistent coverage 

Intended Use  

Water infiltration rates are assigned to each class of soil. Infiltration rates will be factored in the model to estimate 

effective runoff.  

 

 

 

 
Data Type Date Resolution or Accuracy 

 

TCEQ 2010 Stream Segments 
 

 

2011 

 

1:50 at scale 

Data Source Coordinate System Geographic Coverage Format 

 

TCEQ 

 

 

Decimal Degrees, 

NAD 83 

 

Statewide 

 

Shapefile 

Scale Acceptance Criteria (See Instructions) 

 

NA 

 

 

Only source available in a format with consistent coverage 

Intended Use  

This is reference data set to be used for illustration purposes. This dataset is not a model input.  

 

 

 

 
Data Type Date Resolution or Accuracy 

 

Digital Elevation Data 
 

 

2006 

 

10 meters 

Data Source Coordinate System Geographic Coverage Format 

 

USGS 

 

 

WGS84 
 

Nationwide 

 

DEM 

 

Scale Acceptance Criteria (See Instructions) 

 

N/A 

 

 

Only source available in a format with consistent coverage 

Intended Use  

 

This data set is used to define subbasins in the study area.  

 

 

 
 

Data Type Date Resolution or Accuracy 
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CHARM Grid 
 

 

2014 

 

NA 

Data Source Coordinate System Geographic Coverage Format 

 

TCWP 

 

 

DD, NAD83 
 

Galveston County 

 

Shapefile 

Scale Acceptance Criteria (See Instructions) 

 

1:2,400  

 

 

A shell dataset prepared for purposes of managing and parsing modeling inputs, intermediate steps, 

and outputs.  

Intended Use  

 

This geospatial layer is not a data set in the sense of input or output data. It is, in effect, a spatial spreadsheet. It is used 

to manage data relationships between spatial layers and modeling inputs and outputs.  

 

 

 

 

 




