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Introduction and Objectives

The University of Delaware’s WATER (Watershed Action Team for Ecological Restoration) Team is undertaking a project to pollutant is broken down by load per land use area.

develop a watershed management plan for the Cool Run Tributary of the White Clay Creek. The proposed plan will be used to
improve the quality and reduce the quantity of storm water runoff entering the creek. Six undergraduate interns worked
together with a team of faculty and professionals to develop this plan using the “A through |” watershed management

Estimated Total Annual Pollutant Loads (Lbs/sub-watershed/yr)

Sediment

approach of the U.S. Environmental Protection Agency " f . I d I 0000
College of Agriculture and Natural Resources Land Use
The watershed of Cool Run tributary of the White Clay Creek (a wild and scenic river) is located on the UD campus. Divided Residential 57 40 10000
into six sections, the watershed contains urban areas, above the railroad tracks, and agricultural areas, below the railroad Commercial 2117 3545
tracks. The lower west fork (CW2), and the focal point of this study, contains the majority of the UD farm. This area is of _ |
: . L . . , , Industrial 2376 2522 30000
particular interest since it is mainly used for the teaching, research, and extension programs of the UD College of Agriculture |
and Natural Resources (CANR) yet feels the effects of urban storm water runoff. At its northern edge the creek receives runoff Agriculture 26181 87 o000
from the main campus which has urban land use and large areas of impervious surfaces while at its southern end the creek Open Space 310 308
predominantly drains the College of Agriculture’s dairy farms and forested areas. Focusing on this section of the watershed, Forest 12 1 10000
the goal of this project was to minimize nonpoint source pollution from the cropland and farmsteads, as well as develop new Parking Lot 857 39
best management practices to protect and improve water quality on the UD Newark farm. Street 6510 38 )|
Landscaping 355 10
Methodology
EPA “A through I” Criteria Nutrients
A. Identification of pollutant sources and existing loads 800
B. Estimate of load reductions from Best Management Practices Land Use Total N Total P
C. Identifying Best Management Practices to be implemented Residential 1.2 0.2
) . . ) : 600 -
D. Estlmate§ of technlc.al and financial assistance needed | | o | Commercial 103.4 10.8
E. Information/Education component to educate the public and encourage their participation in the project _
F. Schedule for implementing the management measures Industrial 61.6 7.3
G. Milestone measurements to determine if goals are being met Agriculture 375.3 52 4 400 -
H. Performance criteria to evaluate whether load reductions are being met over time
. . : Open Space 14.9 2.0
|.  Monitoring to evaluate effects of methods implemented over time
Source: EPA Handbook for Developing Watershed Plans to Restore and Protect Our Waters Forest 0.7 0.1 200
Parking Lot 60.3 4.8 —
Following the EPA “A through 1I” criteria above, the first step taken in this project was identifying the point and nonpoint sources located in Street 530 20.8 t
the CW2 sub-watershed of the Cool Run Tributary. The pollutants and likely sources in CW2 are shown below. ree ' ' 0
Landscaping 0.0 0.0 Total N Total P
Sources of Nonpoint Pollution in CW2
Pollutant type Major Sources
Sediment Erosion from crops, pastures, urban runoff, stream channels MEtaIS
Nutrients Fertilizers, manures, soil erosion 40
Metals Streets, roofs, parking lots Land Use Total Cu Total Zn
. : B Landscaping
Residential 0.01 0.04 10 u Strect
Estimating Pollutant Loads from Land to Water in Stormwater Runoff Commercial 0.84 7.386 = Parking Lot
|ndUStr|al 0.62 5.84 ‘ B Forest
Land Use Categorization: Once the sources were identified, pollution loads from land to water via stormwater runoff were estimated. Base Agriculture 0.96 4.85 20 Open Space
maps, containing the designated boundaries, aerial views, and impervious surface distinction for the Cool Run Tributary were already = Agriculture
. : . . : Open Space 0.23 0.26
available. Using these maps and ArcGIS to calculate areas, the 132 acres in the CW2 sub-watershed were divided by land use, according to & Industrial
categorization in the Urban Stormwater Retrofit Manual. The area was comprised of land classified as industrial, agriculture, open space, Forest 0.00 0.01 10 e -
forest, parking lot, street, and landscaping (as seen in the graph below). Parking Lot 1.62 4.41 I OMMmErtes
° ° ° ° _ R d i I
Land Use Distribution in the Street 0.95 6.55 sicentie
Pollutant Load Calculation: The Simple Method from the Urban Storm Water Retrofit Manual provided a way to estimate pollutant loads . _ 0
from the land use types in CW2. The equation used to estimate pollutant loads is based on the watershed area, mean annual precipitation, CW2 Su b-Watershed, Cool Run Tributa ry Landscaping 0.91 2.52 Total Cu Total Zn

runoff coefficient, and event mean pollutant concentration to estimate loads of Total Suspended Solids, Total Dissolved Solids, Nitrogen,
Phosphorus, Copper, and Zinc.

of the White Clay Creek

Total Pollutants

L=(A) (P) (R) (C) (0.2260)

Where: 42000
L = annual pollutant load, Ib/yr. 36000 W Landscaping
A = watershed area, acres. M Street
P = mean annual precipitation, in. (In northern Delaware this is 41 inches at Wilmington Airport) 30000 = Parking Lot
R = runoff coefficient, % impervious, for various land uses &
C = event mean pollutant concentration, mg/l or as listed 24000 W Forest
18000 Open Space
W Agriculture
12000 M Industrial
Land Usein the CW2 Sub-Watershed 6000 B Commerical
of the Cool Run Tributary on the UD Campus —— =lite fuakess . = | | Residential
uo_T
-_!'II:I]:IE TSS TDS Total N  Total P Total Cu Total Zn
Fe & Kley tal
Residential I con e
304 . . = Commerical B et
3% 0% % 3% | _ EELE Best Management Practices for Nonpoint Pollution Control
® [ndustrial Cipe 1 Spacs
= Agriculture [ ::fe“ Current Recommended
Wi
Open Space I oot Nutrient management plan Improve control of farmyard runoff
B Forest [ Fakng Lot X Winter cover crops Cover crops (increase acreage)
Drieway
% Parking Lot et 0 ommes o1 015 oz ‘-1L— Buffers/filter strips Wetlands to filter runoff (increase)
- L..=|ll:|=!:l3..=||:l|lg N N T .
B Street Stormwater management Stream channel restoration

Compost/export manure Manage/replace invasive species

® [ andscaping
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				TSS

		Land Use		Land Use Area		TSS						Land Use		TSS		TDS		Fecal Coliform		Total N		Total P		Total Cu		Total Zn

		Residential		0.14826		26.926032336		0.1923288024				Residential		26.926032336		39.564782208		3846.576048		1.1539728144		0.1703483678		0.0065941304		0.0401142931

		Commerical		6.25163		2117.253910849		15.1232422204				Commerical		2117.253910849		3545.169339096		226496.9299978		103.4007723903		10.8324618695		0.8370538717		7.3857694565

		Industrial		4.52		2375.741531646		16.9695823689				Industrial		2375.741531646		2522.392243476		70392.3416784		61.5932989686		7.3325355915		0.6159329897		5.8366983308

		Agriculture		94.183		26180.89193508		187.0063709649				Agriculture		26180.89193508		87.2696397836		959966.0376196		375.2594510695		52.3617838702		0.9599660376		4.8536081896

		Open Space		6.980094		310.4522448192		2.2175160344				Open Space		310.4522448192		808.46938755		10995.18367068		14.8758367309		2.0050040811		0.2263714285		0.258710204

		Forest		1.30963		12.13503158		0.086678797				Forest		12.13503158		0.606751579		485.4012632		0.6674267369		0.0728101895		0.0030337579		0.0072810189

		Lawn		0		0		0				Lawn		0		0		0		0		0		0		0

		Roof		0		0		0				Roof		0		0		0		0		0		0		0

		Parking Lot		3.60766		857.443014414		6.1245929601				Parking Lot		857.443014414		31.757148682		5716.28676276		60.3385824958		4.7635723023		1.6196145828		4.4142436668

		Driveway		0		0		0				Driveway		0		0		0		0		0		0		0

		Street		4.29954		6509.780450376		46.4984317884				Street		6509.780450376		37.847560758		140035.9748046		52.9865850612		20.8161584169		0.9461890189		6.5476280111

		Landscaping		10.35349		354.961121858		2.5354365847				Landscaping		354.961121858		9.593543834		90179.3120396		0		0		0.9113866642		2.5231020283

						38390.6241511002		276.7541805211

				TDS								Land Use		TSS		TDS		Fecal Coliform		Total N		Total P		Total Cu		Total Zn

		Land Use		Land Use Area		TDS						Residential		0.1923288024		0.2826055872		27.4755432		0.008242663		0.0012167741		0.0000471009		0.0002865307

		Residential		0.14826		39.564782208		0.2826055872				Commerical		15.1232422204		25.3226381364		1617.83521427		0.7385769456		0.0773747276		0.0059789562		0.0527554961

		Commerical		6.25163		3545.169339096		25.3226381364				Industrial		16.9695823689		18.0170874534		502.80244056		0.4399521355		0.0523752542		0.0043995214		0.0416907024

		Industrial		4.52		2522.392243476		18.0170874534				Agriculture		187.0063709649		0.6233545699		6856.9002687114		2.6804246505		0.3740127419		0.0068569003		0.0346686299

		Agriculture		94.183		87.2696397836		0.6233545699				Open Space		2.2175160344		5.7747813396		78.5370262191		0.1062559766		0.0143214577		0.0016169388		0.00184793

		Open Space		6.980094		808.46938755		5.7747813396				Forest		0.086678797		0.0043339399		3.46715188		0.0047673338		0.0005200728		0.0000216697		0.0000520073

		Forest		1.30963		0.606751579		0.0043339399				Lawn		0		0		0		0		0		0		0

		Lawn		0		0		0				Roof		0		0		0		0		0		0		0

		Roof		0		0		0				Parking Lot		6.1245929601		0.2268367763		40.830619734		0.430989875		0.0340255164		0.0115686756		0.0315303119

		Parking Lot		3.60766		31.757148682		0.2268367763				Driveway		0		0		0		0		0		0		0

		Driveway		0		0		0				Street		46.4984317884		0.2703397197		1000.25696289		0.3784756076		0.1486868458		0.006758493		0.0467687715

		Street		4.29954		37.847560758		0.2703397197				Landscaping		2.5354365847		0.0685253131		644.13794314		0		0		0.0065099047		0.0180221573

		Landscaping		10.35349		9.593543834		0.0685253131

						7082.6703969666		50.5905028355

				Fecal Coliform

		Land Use		Land Use Area		Fecal Coliform

		Residential		0.14826		3846.576048		27.4755432

		Commerical		6.25163		226496.9299978		1617.83521427

		Industrial		4.52		70392.3416784		502.80244056

		Agriculture		94.183		959966.0376196		6856.9002687114

		Open Space		6.980094		10995.18367068		78.5370262191

		Forest		1.30963		485.4012632		3.46715188

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		5716.28676276		40.830619734

		Driveway		0		0		0

		Street		4.29954		140035.9748046		1000.25696289

		Landscaping		10.35349		90179.3120396		644.13794314

						1508114.04388464		10772.2431706046

				Total N

		Land Use		Land Use Area		Total N

		Residential		0.14826		1.1539728144		0.008242663

		Commerical		6.25163		103.4007723903		0.7385769456

		Industrial		4.52		61.5932989686		0.4399521355

		Agriculture		94.183		375.2594510695		2.6804246505

		Open Space		6.980094		14.8758367309		0.1062559766

		Forest		1.30963		0.6674267369		0.0047673338

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		60.3385824958		0.430989875

		Driveway		0		0		0

		Street		4.29954		52.9865850612		0.3784756076

		Landscaping		10.35349		0		0

						670.2759262676		4.7876851876

				Total P

		Land Use		Land Use Area		Total P

		Residential		0.14826		0.1703483678		0.0012167741

		Commerical		6.25163		10.8324618695		0.0773747276

		Industrial		4.52		7.3325355915		0.0523752542

		Agriculture		94.183		52.3617838702		0.3740127419

		Open Space		6.980094		2.0050040811		0.0143214577

		Forest		1.30963		0.0728101895		0.0005200728

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		4.7635723023		0.0340255164

		Driveway		0		0		0

		Street		4.29954		20.8161584169		0.1486868458

		Landscaping		10.35349		0		0

						98.3546746888		0.7025333906

				Total Cu

		Land Use		Land Use Area		Total Cu

		Residential		0.14826		0.0065941304		0.0000471009

		Commerical		6.25163		0.8370538717		0.0059789562

		Industrial		4.52		0.6159329897		0.0043995214

		Agriculture		94.183		0.9599660376		0.0068569003

		Open Space		6.980094		0.2263714285		0.0016169388

		Forest		1.30963		0.0030337579		0.0000216697

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		1.6196145828		0.0115686756

		Driveway		0		0		0

		Street		4.29954		0.9461890189		0.006758493

		Landscaping		10.35349		0.9113866642		0.0065099047

						6.1261424818		0.0437581606

				Total Zn

		Land Use		Land Use Area		Total Zn

		Residential		0.14826		0.0401142931		0.0002865307

		Commerical		6.25163		7.3857694565		0.0527554961

		Industrial		4.52		5.8366983308		0.0416907024

		Agriculture		94.183		4.8536081896		0.0346686299

		Open Space		6.980094		0.258710204		0.00184793

		Forest		1.30963		0.0072810189		0.0000520073

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		4.4142436668		0.0315303119

		Driveway		0		0		0

		Street		4.29954		6.5476280111		0.0467687715

		Landscaping		10.35349		2.5231020283		0.0180221573

						31.8671551992		0.2276225371
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		TSS																lbs/yr

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)				Land Use		TSS		TDS		Total N		Total P		Total Cu		Total Zn		Fecal Coliform

		Residential		0.14826		41		0.4		49		0.226		26.926032336				Residential		26.926032336		39.564782208		1.1539728144		0.1703483678		0.0065941304		0.0401142931		3846.576048

		Commercial		6.25163		41		0.85		43		0.226		2117.253910849				Commerical		2117.253910849		3545.169339096		103.4007723903		10.8324618695		0.8370538717		7.3857694565		226496.9299978

		Industrial		4.52		41		0.7		81		0.226		2375.741531646				Industrial		2375.741531646		2522.392243476		61.5932989686		7.3325355915		0.6159329897		5.8366983308		70392.3416784

		Agriculture		94.183		41		0.1		300		0.226		26180.99034				Agriculture		26180.89193508		87.2696397836		375.2594510695		52.3617838702		0.9599660376		4.8536081896		959966.0376196

		Open Space		6.980094		41		0.1		48		0.226		310.4522448192				Open Space		310.4522448192		808.46938755		14.8758367309		2.0050040811		0.2263714285		0.258710204		10995.18367068

		Forest		1.30963		41		0.05		20		0.226		12.13503158				Forest		12.13503158		0.606751579		0.6674267369		0.0728101895		0.0030337579		0.0072810189		485.4012632

		Parking Lot		3.60766		41		0.95		27		0.226		857.443014414				Parking Lot		857.443014414		31.757148682		60.3385824958		4.7635723023		1.6196145828		4.4142436668		5716.28676276

		Street		4.29954		41		0.95		172		0.226		6509.780450376				Street		6509.780450376		37.847560758		52.9865850612		20.8161584169		0.9461890189		6.5476280111		140035.9748046

		Landscaping		10.35349		41		0.1		37		0.226		354.961121858				Landscaping		354.961121858		9.593543834		0		0		0.9113866642		2.5231020283		90179.3120396

												TOTAL		38745.6836778782

		TDS

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		72		0.226		39.564782208

		Commercial		6.25163		41		0.85		72		0.226		3545.169339096

		Industrial		4.52		41		0.7		86		0.226		2522.392243476

		Agriculture		94.183		41		0.1				0.226		87.2699678

		Open Space		6.980094		41		0.1		125		0.226		808.46938755

		Forest		1.30963		41		0.05				0.226		0.606751579

		Parking Lot		3.60766		41		0.95				0.226		31.757148682

		Street		4.29954		41		0.95				0.226		37.847560758

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		7082.670724983

		Total N

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		2.1		0.226		1.1539728144

		Commercial		6.25163		41		0.85		2.1		0.226		103.4007723903

		Industrial		4.52		41		0.7		2.1		0.226		61.5932989686

		Agriculture		94.183		41		0.1		4.3		0.226		375.26086154

		Open Space		6.980094		41		0.1		2.3		0.226		14.8758367309

		Forest		1.30963		41		0.05		1.1		0.226		0.6674267369

		Parking Lot		3.60766		41		0.95		1.9		0.226		60.3385824958

		Street		4.29954		41		0.95		1.4		0.226		52.9865850612

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		679.8708805721				Land Use		Area (acres)

																		Residential		0.14826

		Total P																Commerical		6.25163

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)				Industrial		4.52

		Residential		0.14826		41		0.4		0.31		0.226		0.1703483678				Agriculture		94.183

		Commercial		6.25163		41		0.85		0.22		0.226		10.8324618695				Open Space		6.980094

		Industrial		4.52		41		0.7		0.25		0.226		7.3325355915				Forest		1.30963

		Agriculture		94.183		41		0.1		0.6		0.226		52.36198068				Parking Lot		3.60766

		Open Space		6.980094		41		0.1		0.31		0.226		2.0050040811				Street		4.29954

		Forest		1.30963		41		0.05		0.12		0.226		0.0728101895				Landscaping		10.35349

		Parking Lot		3.60766		41		0.95		0.15		0.226		4.7635723023

		Street		4.29954		41		0.95		0.55		0.226		20.8161584169

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		107.9484153326

		Total Cu

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.012		0.226		0.0065941304

		Commercial		6.25163		41		0.85		0.017		0.226		0.8370538717

		Industrial		4.52		41		0.7		0.021		0.226		0.6159329897

		Agriculture		94.183		41		0.1		0.011		0.226		0.9599696458

		Open Space		6.980094		41		0.1		0.035		0.226		0.2263714285

		Forest		1.30963		41		0.05		0.005		0.226		0.0030337579

		Parking Lot		3.60766		41		0.95		0.051		0.226		1.6196145828

		Street		4.29954		41		0.95		0.025		0.226		0.9461890189

		Landscaping		10.35349		41		0.1		0.094		0.226		0.9017931204

												TOTAL		6.1165525461

		Total Zn

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.073		0.226		0.0401142931

		Commercial		6.25163		41		0.85		0.15		0.226		7.3857694565

		Industrial		4.52		41		0.7		0.199		0.226		5.8366983308

		Agriculture		94.183		41		0.1		0.06		0.226		5.236198068

		Open Space		6.980094		41		0.1		0.04		0.226		0.258710204

		Forest		1.30963		41		0.05		0.012		0.226		0.0072810189

		Parking Lot		3.60766		41		0.95		0.139		0.226		4.4142436668

		Street		4.29954		41		0.95		0.173		0.226		6.5476280111

		Landscaping		10.35349		41		0.1		0.236		0.226		2.2640763448

												TOTAL		31.9907193941
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		TSS

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		49		0.226		26.926032336

		Commercial		6.25163		41		0.85		43		0.226		2117.253910849

		Industrial		4.52		41		0.7		81		0.226		2375.741531646

		Agriculture		94.183		41		0.1		300		0.226		26180.99034

		Open Space		6.980094		41		0.1		48		0.226		310.4522448192

		Forest		1.30963		41		0.05		20		0.226		12.13503158

		Parking Lot		3.60766		41		0.95		27		0.226		857.443014414

		Street		4.29954		41		0.95		172		0.226		6509.780450376

		Landscaping		10.35349		41		0.1		37		0.226		354.961121858

												TOTAL		38745.6836778782

		TDS

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		72		0.226		39.564782208

		Commercial		6.25163		41		0.85		72		0.226		3545.169339096

		Industrial		4.52		41		0.7		86		0.226		2522.392243476

		Agriculture		94.183		41		0.1				0.226		87.2699678

		Open Space		6.980094		41		0.1		125		0.226		808.46938755

		Forest		1.30963		41		0.05				0.226		0.606751579

		Parking Lot		3.60766		41		0.95				0.226		31.757148682

		Street		4.29954		41		0.95				0.226		37.847560758

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		7082.670724983

		Total N

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		2.1		0.226		1.1539728144

		Commercial		6.25163		41		0.85		2.1		0.226		103.4007723903

		Industrial		4.52		41		0.7		2.1		0.226		61.5932989686

		Agriculture		94.183		41		0.1		4.3		0.226		375.26086154

		Open Space		6.980094		41		0.1		2.3		0.226		14.8758367309

		Forest		1.30963		41		0.05		1.1		0.226		0.6674267369

		Parking Lot		3.60766		41		0.95		1.9		0.226		60.3385824958

		Street		4.29954		41		0.95		1.4		0.226		52.9865850612

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		679.8708805721

		Total P

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.31		0.226		0.1703483678

		Commercial		6.25163		41		0.85		0.22		0.226		10.8324618695

		Industrial		4.52		41		0.7		0.25		0.226		7.3325355915

		Agriculture		94.183		41		0.1		0.6		0.226		52.36198068

		Open Space		6.980094		41		0.1		0.31		0.226		2.0050040811

		Forest		1.30963		41		0.05		0.12		0.226		0.0728101895

		Parking Lot		3.60766		41		0.95		0.15		0.226		4.7635723023

		Street		4.29954		41		0.95		0.55		0.226		20.8161584169

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		107.9484153326

		Total Cu

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.012		0.226		0.0065941304

		Commercial		6.25163		41		0.85		0.017		0.226		0.8370538717

		Industrial		4.52		41		0.7		0.021		0.226		0.6159329897

		Agriculture		94.183		41		0.1		0.011		0.226		0.9599696458

		Open Space		6.980094		41		0.1		0.035		0.226		0.2263714285

		Forest		1.30963		41		0.05		0.005		0.226		0.0030337579

		Parking Lot		3.60766		41		0.95		0.051		0.226		1.6196145828

		Street		4.29954		41		0.95		0.025		0.226		0.9461890189

		Landscaping		10.35349		41		0.1		0.094		0.226		0.9017931204

												TOTAL		6.1165525461

		Total Zn

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.073		0.226		0.0401142931

		Commercial		6.25163		41		0.85		0.15		0.226		7.3857694565

		Industrial		4.52		41		0.7		0.199		0.226		5.8366983308

		Agriculture		94.183		41		0.1		0.06		0.226		5.236198068

		Open Space		6.980094		41		0.1		0.04		0.226		0.258710204

		Forest		1.30963		41		0.05		0.012		0.226		0.0072810189

		Parking Lot		3.60766		41		0.95		0.139		0.226		4.4142436668

		Street		4.29954		41		0.95		0.173		0.226		6.5476280111

		Landscaping		10.35349		41		0.1		0.236		0.226		2.2640763448

												TOTAL		31.9907193941
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				TSS

		Land Use		Land Use Area		TSS						Land Use		TSS		TDS		Fecal Coliform		Total N		Total P		Total Cu		Total Zn

		Residential		0.14826		26.926032336		0.1923288024				Residential		26.926032336		39.564782208		3846.576048		1.1539728144		0.1703483678		0.0065941304		0.0401142931

		Commerical		6.25163		2117.253910849		15.1232422204				Commerical		2117.253910849		3545.169339096		226496.9299978		103.4007723903		10.8324618695		0.8370538717		7.3857694565

		Industrial		4.52		2375.741531646		16.9695823689				Industrial		2375.741531646		2522.392243476		70392.3416784		61.5932989686		7.3325355915		0.6159329897		5.8366983308

		Agriculture		94.183		26180.89193508		187.0063709649				Agriculture		26180.89193508		87.2696397836		959966.0376196		375.2594510695		52.3617838702		0.9599660376		4.8536081896

		Open Space		6.980094		310.4522448192		2.2175160344				Open Space		310.4522448192		808.46938755		10995.18367068		14.8758367309		2.0050040811		0.2263714285		0.258710204

		Forest		1.30963		12.13503158		0.086678797				Forest		12.13503158		0.606751579		485.4012632		0.6674267369		0.0728101895		0.0030337579		0.0072810189

		Lawn		0		0		0				Lawn		0		0		0		0		0		0		0

		Roof		0		0		0				Roof		0		0		0		0		0		0		0

		Parking Lot		3.60766		857.443014414		6.1245929601				Parking Lot		857.443014414		31.757148682		5716.28676276		60.3385824958		4.7635723023		1.6196145828		4.4142436668

		Driveway		0		0		0				Driveway		0		0		0		0		0		0		0

		Street		4.29954		6509.780450376		46.4984317884				Street		6509.780450376		37.847560758		140035.9748046		52.9865850612		20.8161584169		0.9461890189		6.5476280111

		Landscaping		10.35349		354.961121858		2.5354365847				Landscaping		354.961121858		9.593543834		90179.3120396		0		0		0.9113866642		2.5231020283

						38390.6241511002		276.7541805211

				TDS								Land Use		TSS		TDS		Fecal Coliform		Total N		Total P		Total Cu		Total Zn

		Land Use		Land Use Area		TDS						Residential		0.1923288024		0.2826055872		27.4755432		0.008242663		0.0012167741		0.0000471009		0.0002865307

		Residential		0.14826		39.564782208		0.2826055872				Commerical		15.1232422204		25.3226381364		1617.83521427		0.7385769456		0.0773747276		0.0059789562		0.0527554961

		Commerical		6.25163		3545.169339096		25.3226381364				Industrial		16.9695823689		18.0170874534		502.80244056		0.4399521355		0.0523752542		0.0043995214		0.0416907024

		Industrial		4.52		2522.392243476		18.0170874534				Agriculture		187.0063709649		0.6233545699		6856.9002687114		2.6804246505		0.3740127419		0.0068569003		0.0346686299

		Agriculture		94.183		87.2696397836		0.6233545699				Open Space		2.2175160344		5.7747813396		78.5370262191		0.1062559766		0.0143214577		0.0016169388		0.00184793

		Open Space		6.980094		808.46938755		5.7747813396				Forest		0.086678797		0.0043339399		3.46715188		0.0047673338		0.0005200728		0.0000216697		0.0000520073

		Forest		1.30963		0.606751579		0.0043339399				Lawn		0		0		0		0		0		0		0

		Lawn		0		0		0				Roof		0		0		0		0		0		0		0

		Roof		0		0		0				Parking Lot		6.1245929601		0.2268367763		40.830619734		0.430989875		0.0340255164		0.0115686756		0.0315303119

		Parking Lot		3.60766		31.757148682		0.2268367763				Driveway		0		0		0		0		0		0		0

		Driveway		0		0		0				Street		46.4984317884		0.2703397197		1000.25696289		0.3784756076		0.1486868458		0.006758493		0.0467687715

		Street		4.29954		37.847560758		0.2703397197				Landscaping		2.5354365847		0.0685253131		644.13794314		0		0		0.0065099047		0.0180221573

		Landscaping		10.35349		9.593543834		0.0685253131

						7082.6703969666		50.5905028355

				Fecal Coliform

		Land Use		Land Use Area		Fecal Coliform

		Residential		0.14826		3846.576048		27.4755432

		Commerical		6.25163		226496.9299978		1617.83521427

		Industrial		4.52		70392.3416784		502.80244056

		Agriculture		94.183		959966.0376196		6856.9002687114

		Open Space		6.980094		10995.18367068		78.5370262191

		Forest		1.30963		485.4012632		3.46715188

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		5716.28676276		40.830619734

		Driveway		0		0		0

		Street		4.29954		140035.9748046		1000.25696289

		Landscaping		10.35349		90179.3120396		644.13794314

						1508114.04388464		10772.2431706046

				Total N

		Land Use		Land Use Area		Total N

		Residential		0.14826		1.1539728144		0.008242663

		Commerical		6.25163		103.4007723903		0.7385769456

		Industrial		4.52		61.5932989686		0.4399521355

		Agriculture		94.183		375.2594510695		2.6804246505

		Open Space		6.980094		14.8758367309		0.1062559766

		Forest		1.30963		0.6674267369		0.0047673338

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		60.3385824958		0.430989875

		Driveway		0		0		0

		Street		4.29954		52.9865850612		0.3784756076

		Landscaping		10.35349		0		0

						670.2759262676		4.7876851876

				Total P

		Land Use		Land Use Area		Total P

		Residential		0.14826		0.1703483678		0.0012167741

		Commerical		6.25163		10.8324618695		0.0773747276

		Industrial		4.52		7.3325355915		0.0523752542

		Agriculture		94.183		52.3617838702		0.3740127419

		Open Space		6.980094		2.0050040811		0.0143214577

		Forest		1.30963		0.0728101895		0.0005200728

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		4.7635723023		0.0340255164

		Driveway		0		0		0

		Street		4.29954		20.8161584169		0.1486868458

		Landscaping		10.35349		0		0

						98.3546746888		0.7025333906

				Total Cu

		Land Use		Land Use Area		Total Cu

		Residential		0.14826		0.0065941304		0.0000471009

		Commerical		6.25163		0.8370538717		0.0059789562

		Industrial		4.52		0.6159329897		0.0043995214

		Agriculture		94.183		0.9599660376		0.0068569003

		Open Space		6.980094		0.2263714285		0.0016169388

		Forest		1.30963		0.0030337579		0.0000216697

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		1.6196145828		0.0115686756

		Driveway		0		0		0

		Street		4.29954		0.9461890189		0.006758493

		Landscaping		10.35349		0.9113866642		0.0065099047

						6.1261424818		0.0437581606

				Total Zn

		Land Use		Land Use Area		Total Zn

		Residential		0.14826		0.0401142931		0.0002865307

		Commerical		6.25163		7.3857694565		0.0527554961

		Industrial		4.52		5.8366983308		0.0416907024

		Agriculture		94.183		4.8536081896		0.0346686299

		Open Space		6.980094		0.258710204		0.00184793

		Forest		1.30963		0.0072810189		0.0000520073

		Lawn		0		0		0

		Roof		0		0		0

		Parking Lot		3.60766		4.4142436668		0.0315303119

		Driveway		0		0		0

		Street		4.29954		6.5476280111		0.0467687715

		Landscaping		10.35349		2.5231020283		0.0180221573

						31.8671551992		0.2276225371
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		TSS																lbs/yr

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)				Land Use		TSS		TDS		Total N		Total P		Total Cu		Total Zn		Fecal Coliform

		Residential		0.14826		41		0.4		49		0.226		26.926032336				Residential		26.926032336		39.564782208		1.1539728144		0.1703483678		0.0065941304		0.0401142931		3846.576048

		Commercial		6.25163		41		0.85		43		0.226		2117.253910849				Commerical		2117.253910849		3545.169339096		103.4007723903		10.8324618695		0.8370538717		7.3857694565		226496.9299978

		Industrial		4.52		41		0.7		81		0.226		2375.741531646				Industrial		2375.741531646		2522.392243476		61.5932989686		7.3325355915		0.6159329897		5.8366983308		70392.3416784

		Agriculture		94.183		41		0.1		300		0.226		26180.99034				Agriculture		26180.89193508		87.2696397836		375.2594510695		52.3617838702		0.9599660376		4.8536081896		959966.0376196

		Open Space		6.980094		41		0.1		48		0.226		310.4522448192				Open Space		310.4522448192		808.46938755		14.8758367309		2.0050040811		0.2263714285		0.258710204		10995.18367068

		Forest		1.30963		41		0.05		20		0.226		12.13503158				Forest		12.13503158		0.606751579		0.6674267369		0.0728101895		0.0030337579		0.0072810189		485.4012632

		Parking Lot		3.60766		41		0.95		27		0.226		857.443014414				Parking Lot		857.443014414		31.757148682		60.3385824958		4.7635723023		1.6196145828		4.4142436668		5716.28676276

		Street		4.29954		41		0.95		172		0.226		6509.780450376				Street		6509.780450376		37.847560758		52.9865850612		20.8161584169		0.9461890189		6.5476280111		140035.9748046

		Landscaping		10.35349		41		0.1		37		0.226		354.961121858				Landscaping		354.961121858		9.593543834		0		0		0.9113866642		2.5231020283		90179.3120396

												TOTAL		38745.6836778782

		TDS

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		72		0.226		39.564782208

		Commercial		6.25163		41		0.85		72		0.226		3545.169339096

		Industrial		4.52		41		0.7		86		0.226		2522.392243476

		Agriculture		94.183		41		0.1				0.226		87.2699678

		Open Space		6.980094		41		0.1		125		0.226		808.46938755

		Forest		1.30963		41		0.05				0.226		0.606751579

		Parking Lot		3.60766		41		0.95				0.226		31.757148682

		Street		4.29954		41		0.95				0.226		37.847560758

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		7082.670724983

		Total N

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		2.1		0.226		1.1539728144

		Commercial		6.25163		41		0.85		2.1		0.226		103.4007723903

		Industrial		4.52		41		0.7		2.1		0.226		61.5932989686

		Agriculture		94.183		41		0.1		4.3		0.226		375.26086154

		Open Space		6.980094		41		0.1		2.3		0.226		14.8758367309

		Forest		1.30963		41		0.05		1.1		0.226		0.6674267369

		Parking Lot		3.60766		41		0.95		1.9		0.226		60.3385824958

		Street		4.29954		41		0.95		1.4		0.226		52.9865850612

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		679.8708805721				Land Use		Area (acres)

																		Residential		0.14826

		Total P																Commerical		6.25163

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)				Industrial		4.52

		Residential		0.14826		41		0.4		0.31		0.226		0.1703483678				Agriculture		94.183

		Commercial		6.25163		41		0.85		0.22		0.226		10.8324618695				Open Space		6.980094

		Industrial		4.52		41		0.7		0.25		0.226		7.3325355915				Forest		1.30963

		Agriculture		94.183		41		0.1		0.6		0.226		52.36198068				Parking Lot		3.60766

		Open Space		6.980094		41		0.1		0.31		0.226		2.0050040811				Street		4.29954

		Forest		1.30963		41		0.05		0.12		0.226		0.0728101895				Landscaping		10.35349

		Parking Lot		3.60766		41		0.95		0.15		0.226		4.7635723023

		Street		4.29954		41		0.95		0.55		0.226		20.8161584169

		Landscaping		10.35349		41		0.1				0.226		9.593543834

												TOTAL		107.9484153326

		Total Cu

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.012		0.226		0.0065941304

		Commercial		6.25163		41		0.85		0.017		0.226		0.8370538717

		Industrial		4.52		41		0.7		0.021		0.226		0.6159329897

		Agriculture		94.183		41		0.1		0.011		0.226		0.9599696458

		Open Space		6.980094		41		0.1		0.035		0.226		0.2263714285

		Forest		1.30963		41		0.05		0.005		0.226		0.0030337579

		Parking Lot		3.60766		41		0.95		0.051		0.226		1.6196145828

		Street		4.29954		41		0.95		0.025		0.226		0.9461890189

		Landscaping		10.35349		41		0.1		0.094		0.226		0.9017931204

												TOTAL		6.1165525461

		Total Zn

		Landuse		Area		Precip.		Runoff		Concentration				Load (lbs/yr)

		Residential		0.14826		41		0.4		0.073		0.226		0.0401142931

		Commercial		6.25163		41		0.85		0.15		0.226		7.3857694565

		Industrial		4.52		41		0.7		0.199		0.226		5.8366983308

		Agriculture		94.183		41		0.1		0.06		0.226		5.236198068

		Open Space		6.980094		41		0.1		0.04		0.226		0.258710204

		Forest		1.30963		41		0.05		0.012		0.226		0.0072810189

		Parking Lot		3.60766		41		0.95		0.139		0.226		4.4142436668

		Street		4.29954		41		0.95		0.173		0.226		6.5476280111

		Landscaping		10.35349		41		0.1		0.236		0.226		2.2640763448

												TOTAL		31.9907193941





		



Residential

Commerical

Industrial

Agriculture

Open Space

Forest

Parking Lot

Street

Landscaping



		



Residential

Commerical

Industrial

Agriculture

Open Space

Forest

Parking Lot

Street

Landscaping



		



Residential

Commerical

Industrial

Agriculture

Open Space

Forest

Parking Lot

Street

Landscaping



		



Area (acres)

Land Use



		



Residential

Commerical

Industrial

Agriculture

Open Space

Forest

Parking Lot

Street

Landscaping



		Land Use		TSS		TDS

		Residential		26.926032336		39.564782208

		Commerical		2117.253910849		3545.169339096

		Industrial		2375.741531646		2522.392243476

		Agriculture		26180.89193508		87.2696397836

		Open Space		310.4522448192		808.46938755

		Forest		12.13503158		0.606751579

		Parking Lot		857.443014414		31.757148682

		Street		6509.780450376		37.847560758

		Landscaping		354.961121858		9.593543834

		Land Use		Total N		Total P

		Residential		1.1539728144		0.1703483678

		Commerical		103.4007723903		10.8324618695

		Industrial		61.5932989686		7.3325355915

		Agriculture		375.2594510695		52.3617838702

		Open Space		14.8758367309		2.0050040811

		Forest		0.6674267369		0.0728101895

		Parking Lot		60.3385824958		4.7635723023

		Street		52.9865850612		20.8161584169

		Landscaping		0		0

		Land Use		Total Cu		Total Zn

		Residential		0.0065941304		0.0401142931

		Commerical		0.8370538717		7.3857694565

		Industrial		0.6159329897		5.8366983308

		Agriculture		0.9599660376		4.8536081896

		Open Space		0.2263714285		0.258710204

		Forest		0.0030337579		0.0072810189

		Parking Lot		1.6196145828		4.4142436668

		Street		0.9461890189		6.5476280111

		Landscaping		0.9113866642		2.5231020283





