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TABLE A-1. EVENT MEAN CONCENTRATIONS (EMCs) FOR TOTAL SUSPENDED SOLIDS

LAND COVER CLASSIFICATION | TSS EMC (mg/l) SOURCES COMMENTS
Forest 39 B,G M
§ Meadow 47 B, N
g Fertilized Planting Area 55 QR R: "Residential" area had considerable mulched areas
u=) Native Planting Area 55 Q,R R: "Residential" area had considerable mulched areas
81 Lawn, Low-Input 180 C,0,Q,R Median of four values
g Lawn, High-Input 180 C, 0, QR Median of four values
& Golf Course Fairway/Green 305 M, R Average of two values
Grassed Athletic Field 200 M, N Average of two values
8 Rooftop 21 QS Vv Average of Residential, Commercial, and Industrial Roofs
,;:% High Traffic Street / Highway 261 E,F,H P, Q Median of five values
5’, Medium Traffic Street 113 AB HILJPQ Median of seven values
g Low Traffic / Residential Street 86 E, P, Q Average of three values
-g Res. Driveway, Play Courts, etc. 60 M "Urban Recreation”
2 | High Traffic Parking Lot 120 J,N,Q Median of three values
§ Low Traffic Parking Lot 58 I,M,N, Q Median of 4 values w/ "comm.", "indust.", "parking" & "comm/res."
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TABLE A-2. EVENT MEAN CONCENTRATIONS (EMCs) FOR TOTAL PHOSPHORUS

LAND COVER CLASSIFICATION TP EMC (mg/l) SOURCES COMMENTS
Forest 0.15 B, I,J,M, R, X
g Meadow 0.19 F, W Value from F, W reported no soluble phosphorus from meadow
g Fertilized Planting Area 1.34 F Study indicated highly maintained landscapes in "High Density Resid."
u:) Native Planting Area 0.40 F, W W had no soluble P from mulch, assumed equivalent to low-input lawn
a Lawn, Low-Input 0.40 F Value for "Low Density Residential"
g Lawn, High-Input 2.22 K LS,V Median of four values
& Golf Course Fairway/Green 1.07 R
Grassed Athletic Field 1.07 R No data found, assumed eqivalent to golf course
& | Rooftop 0.13 L, S,V Median of three values
é High Traffic Street / Highway 0.40 L,P,S Median of 3 values including "Arterial St." and "Urban St."
‘3 Medium Traffic Street 0.33 I,L, M, X Median of 4 values including "Transportation"
‘g Low Traffic / Residential Street 0.36 L,P, S,V Median of 4 values including "Feeder St." and "Rural Rd."
g Res. Driveway, Play Courts, etc. 0.46 L,M, S,V Median of 4 values including "Urban Recreation"
2| High Traffic Parking Lot 0.39 S
§ Low Traffic Parking Lot 0.15 N, S,V Median of three values
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TABLE A-3. EVENT MEAN CONCENTRATIONS (EMCs) FOR NITRATE

Appendix A

Nitrate-Nitrite EMC

LAND COVER CLASSIFICATION (mg/l as N) SOURCES COMMENTS
Forest 0.17 J
g Meadow 0.3 B EMC for TN adjusted
{:" Fertilized Planting Area 0.73 F,R Studies indicated mulched areas & highly maintained landscapes
U?J Native Planting Area 0.33 T Assumed equivalent to turfgrass w/o chemical treatment
‘3 Lawn, Low-Input 0.44 T,U W Based on studies of lawn runoff and leachate
g Lawn, High-Input 1.46 C, T,U Median of 3 studies in T and NURP data in C - consistent with U
g_’ Golf Course Fairway/Green 1.84 M, R, U Average of 3 values including one study of leachate
Grassed Athletic Field 1.01 M
g Rooftop 0.32 L, U
Jt“ High Traffic Street / Highway 0.83 D,F,ILL,P Median of five values
u=) Medium Traffic Street 0.58 DL P Median of four values
@1 Low Traffic / Residential Street 0.47 Y EMC for TN adjusted
g Res. Driveway, Play Courts, etc. 0.47 V Assumed equivalent to residential street
g High Traffic Parking Lot 0.60 F Value reported for "Retail"
§ Low Traffic Parking Lot 0.39 C,F,L Median of 3 values after EMC for TN adjusted
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Percent Efficiency
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Table A-4. Summary of pollutant removal efficiencies of stormwater BMPs.

COMPREHENSIVE BMP LIST
Pollutant Removal Efficiency %
1ss | Tt | nNO3

Non-Structural BMP
5.4.1 | Protect Sensitive / Special Value Features SC SC SC
5.4.2 |Protect/ Conserve / Enhance Riparian Areas SC SC SC
543 Protect / Utilize Natural Flow Pathways in Overall

"~ |Stormwater Planning and Design 30 20 0
551 Cluster Uses at Each Site; Build on the Smallest

""" |Area Possible SC SC SC
559 Concentrate Uses Areawide through Smart Growth

""" |Practices SC SC SC
5.6.1 |Minimize Total Disturbed Area - Grading 40 0 0
5.6.2 [Minimize Soil Compaction in Disturbed Areas 30 0 0
563 Re-vegetate and Re-forest Disturbed Areas using

" |Native Species 85 85 50
5.7.1 |Reduce Street Imperviousness SC SC SC
5.7.2 |Reduce Parking ImperviousnesS SC SC SC
5.8.1 |Rooftop Disconnection 30 0 0
5.8.2 [Disconnection from Storm Sewers 30 0 0
5.9.1 |Streetsweeping 85 85 50
Structural BMP
6.4.1 |Porous Pavement with Infiltration Bed 85 85 30
6.4.2 |Infiltration Basin 85 85 30
6.4.3 |[Subsurface Infiltration Bed 85 85 30
6.4.4 |Infiltration Trench 85 85 30
6.4.5 |Rain Garden / Bioretention 85 85 30
6.4.6 |Dry Well / Seepage Pit 85 85 30
6.4.7 |Constructed Filter 85 85 30
6.4.8 |Vegetated Swale 50 50 20
6.4.9 |Vegetated Filter Strip 30 20 10
6.4.10 [Infiltration Berm and Retentive Grading 60 50 40
6.5.1 |Vegetated Roof 85 85 30
6.5.2 |Rooftop Runoff - Capture and Reuse 100 100 100
6.6.1 [Constructed Wetland 85 85 30
6.6.2 |Wet Pond / Retention Basin 70 60 30
6.6.3 |Dry Extended Detention Basin 60 40 20
6.6.4 |Water Quality Filter 60 50 20
6.7.1 |Riparian Buffer Restoration 65 50 50
6.7.2 |Landscape Restoration 85 85 50
6.7.3 |Soils Amendment and Restoration 85 85 50

SC, Self Crediting: The BMP reduces the pollutant load, thus is self-crediting. BMPs with this designation
are labeled as " Preventive" in Section 5.

** All values shown represent professional interpretation, based upon best available data as
provided in Appendix A.**
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5.9.1 STREETSWEEPING

Appendix A

Pollutant Removal % Efficiency
Type TSS TN NO, NO, TKN TP Primary Source Secondary Source Comments
Kurahashi & Associates, Inc. Federal Highway Administration
1997. Port of Seattle - p
(FHWA). “Stormwater Best Management
Stormwater Treatment BMP ) . )
) ) Practices in an Ultra-Urban Setting: _ .
Biweekly Evaluation. Prepared for the Port . o L Land Use = cargo container
) 40-60 20-40 . Selection and Monitoring — Monitoring
Sweeping of Seattle, Pier 66. Prepared by . yards
: . . Case Study-Streetsweeping BMP
Kurahashi & Associates, in . . .
L R Evaluation, Port of Seattle, Washington.
association with AGI .
. U.S. Department of Transportation.
Technologies.
Kurahashi & Associates, Inc. Federal Highway Administration
1997. Port of Seattle - p
(FHWA). “Stormwater Best Management
Stormwater Treatment BMP . . )
. Practices in an Ultra-Urban Setting: _ .
Weekly Evaluation. Prepared for the Port . o L Land Use = cargo container
f 45-65 30-55 . Selection and Monitoring — Monitoring
Sweeping of Seattle, Pier 66. Prepared by . yards
: . . Case Study-Streetsweeping BMP
Kurahashi & Associates, in . . R
. R Evaluation, Port of Seattle, Washington.
association with AGI .
. U.S. Department of Transportation.
Technologies.
Kurahashi & Associates, Inc. Federal Highway Administration
1997. Port of Seattle - p
(FHWA). “Stormwater Best Management
. Stormwater Treatment BMP . . Lo
Twice ) Practices in an Ultra-Urban Setting: _ )
Evaluation. Prepared for the Port : o o Land Use = cargo container
Weekly 45-70 35-60 . Selection and Monitoring — Monitoring
f of Seattle, Pier 66. Prepared by . yards
Sweeping : . . Case Study-Streetsweeping BMP
Kurahashi & Associates, in ) ) R
. ) Evaluation, Port of Seattle, Washington.
association with AGI .
. U.S. Department of Transportation.
Technologies.
NVPDC. 1992. Northern Virginia
g:\gﬁnnan::g%(ég Cr-]-iunldeBté)st Federal Highway Administration
Vacuum- 9 gning (FHWA). “Stormwater Best Management
. Management Practices in . . Lo
assisted o Practices in an Ultra-Urban Setting:
42 77 74 Northern Virginia. Prepared by : o
sweeper L . Selection and Monitoring: Fact Sheet -
efficienc Northern Virginia Planning Street Sweepers.” U.S. Department of
Y District Commission (NVPDC) opers. LS. Dep
. Transportation.
and Engineers and Surveyors
Institute.
NVPDC. 1992. Northern Virginia
BMP Handbook: A Guide to . - .
Plannina and Designing Best Federal Highway Administration
9 gning (FHWA). “Stormwater Best Management
) Management Practices in ) ) A
Mechanical A Practices in an Ultra-Urban Setting:
55 42 40 Northern Virginia. Prepared by : o
Sweeper LY ) Selection and Monitoring: Fact Sheet -
Norther Virginia Planning Street Sweepers.” U.S. Department of
District Commission (NVPDC) opers. U.5. Dep
. Transportation.
and Engineers and Surveyors
Institute.
RANGE 40 -70 42 - 77 20-74
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6.4.1 POROUS PAVEMENT
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Porous J_oh_nston Smith Consulting
Pavement 80 80 lel_ted. Sustainable Urban
Drainage Systems - SUDS.
Metropolitan Washington
Council of Governments
(MWCOG). 1983. Urban
Runoff in the Washington
Porous Metropolitan Area: Final _
Pavement 95 88 Report, Urban Runoff Project,
EPA Nationwide Urban Runoff
Program. Metropolitan
Washington Council of
Governments, Washington,
DC.
Schueler, T.R. 1987. . .
Controlling Urban Runoff: A \F/,\gﬁjt;i"fgggvgfhonal
Practical. M;.anual for Planning Performance Database for # of storms = 13; STP Size 7
Porous 82 80 65 and De&_gmng Urbgn BMPs. Stormwater Treatment 0.5‘5.3acres; Percent .
Pavement Metropolitan Washington . [ efficiency calculated using
Council of Governments. Practices, 2° Edition. lCenter mass efficiency method.
Department of Environmental for_Watershed S
Programs. Ellicott City, MD.
Schueler, T.R. 1987. ’ :
Contr_olling Urban Runoff: A \é\gﬁjt;r':'ésrgg'\/:ftlonal
95 85 65 h - " |Stormwater Treatment using mass efficiency
Pavement Metropolitan Washington X —_——
Council of Governments. Practices, 2" Edition. ICenter method.
Department of Environmental for.Watershed Protection.
Programs. Ellicott City, MD.
Winer, R. 2000. National
St. John, M. 1997. Effect of Pollutant Removal
Porous R.Oad Shoulder Treatments on |Performance Database for "Asphalt void volume 22%";
Pavement 97 94 Highway Runoff Quality and  |Stormwater Treatment # of storms = 9 ’
Quantity. University of Practices, 2™ Edition. Center
Washington. for Watershed Protection.
Ellicott City, MD.
Stormwater Manager's
Porous 95 82 Resource Center (SMRC).
Pavement Stormwater Management Fact
Sheet: Porous Pavement.
Porous USEPA. 1999. Preliminary
Pavement 65-100 65-100 30-65 |Data Summary of Urban
Stormwater BMPs.
RANGE 65-100 65-100 30 - 94
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6.4.2 INFILTRATION BASIN
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Cahill Assoc. Technical BMP
Manual & Infiltration Feasibility
Infiltration 95 65 Report: Infiltration of Stormwater in
Basin Areas Underlain by Carbonate
Bedrock within the Little Lehigh
Creek Watershed. Nov 2002.
Schueler, T. 1987. Controlling FHWA, 1999. Stormwater Best
urban runoff — a practical manual |Management Practices in an Ultra-
Infiltration 75 45 - 55 50- 55 for planning and designing urban |Urban Setting: Selection and Capture of 12.7 mm (0.5 in) of
Basin best management practices. Monitoring . Federal Highway runoff (first flush)
Metropolitan Washington Council |Administration, U.S. Department of
of Governments, Washington, DC. |Transportation.
Schueler, T. 1987. Controlling FHWA, 1999. Stormwater Best
urban runoff — a practical manual |Management Practices in an Ultra-
Infiltration for planning and designing urban |Urban Setting: Selection and Capture of 25.4 mm (1 in) of
. 99 60-70 65-75 ) Y )
Basin best management practices. Monitoring . Federal Highway runoff
Metropolitan Washington Council |Administration, U.S. Department of
of Governments, Washington, DC. | Transportation.
Schueler, T. 1987. Controlling FHWA, 1999. Stormwater Best
urban runoff — a practical manual |Management Practices in an Ultra-
Infiltration for planning and designing urban |Urban Setting: Selection and Capture of 50.8 mm (2 in) of
. 90 55 - 60 60-70 ) Y )
Basin best management practices. Monitoring . Federal Highway runoff
Metropolitan Washington Council |Administration, U.S. Department of
of Governments, Washington, DC. | Transportation.
USEPA. Preliminary Data
Infiltration Summary of Urban Storm Water
Basin 50-80 50-80 50-80  |gegt Management Practices. Aug
1999.
RANGE 50 - 99 45 - 80 50 - 80
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6.4.3 SUBSURFACE INFILTRATION BED
Pollutant Removal % Efficiency
Type TSS TN NO, NO, TKN TP Primary Source Secondary Source Comments
Cabhill Assoc. Technical BMP
Subsurface Manual & Infiltration Feasibility
o Report: Infiltration of Stormwater
Infiltration 90 60 27 . .
Bed in Areas Underlain by Carbonate
Bedrock within the Little Lehigh
Creek Watershed. Nov 2002.
Chester County Conservation
il:itl)tf:;f::e 95 51 70 District. Chester County
Bed Stormwater BMP Tour Guide:
Infiltration Beds . 2002.
RANGE 90 - 95 51 - 60 27 70
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6.4.4 INFILTRATION TRENCH
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Kuo, C.Y., G. D. Boardman and
K.T. Laptos. 1990. Phosphorous
and Nitrogen Removal Efficiencies |Winer, R. 2000. National Pollutant "49 5 hours detention time". soil
of Infiltration Trenches. Dept. of ~ |Removal Performance Database ¢ é = loam: Percent efﬁcie’nc
Infiltration Civil Engineering. VA Polytechnic [for Stormwater Treatment yP ' Y
3.4 100 -12.3 4.5 . . ) . nd & i calculated using event mean
Trench Institute and State University. Practices, 2" Edition. Center for . -
) X X .. |concentration (EMC) efficiency
Prepared for: No. VA Planning Watershed Protection. Ellicott City,
s - method.
District Commission, Occoquan MD.
Technical Advisory Committee and
VA State Water Control Board.
Kuo, C.Y., G. D. Boardman and
K.T. Laptos. 1990. Phosphorous
and Nitrogen Removal Efficiencies |Winer, R. 2000. National Pollutant "47 75 hours detention time". soil
of Infiltration Trenches. Dept. of Removal Performance Database & é= sandy loam: Percent ’
Infiltration Civil Engineering. VA Polytechnic [for Stormwater Treatment ype Y ! )
42.3 -100 100 100 ) ) ) . nd = e efficiency calculated using event
Trench Institute and State University. Practices, 2" Edition. Center for mean concentration (EMC)
Prepared for: No. VA Planning Watershed Protection. Ellicott City,| ... .
L L efficiency method.
District Commission, Occoquan MD.
Technical Advisory Committee and
VA State Water Control Board.
Kuo, C.Y., G. D. Boardman and
K.T. Laptos. 1990. Phosphorous
and Nitrogen Removal Efficiencies |Winer, R. 2000. National Pollutant "51.5 hours detention time". soil
of Infiltration Trenches. Dept. of Removal Performance Database & é = sandy: Percent effici;snc
Infiltration Civil Engineering. VA Polytechnic |for Stormwater Treatment P v: 4
50.5 82 70.1 100 ] . ) . nd e e calculated using event mean
Trench Institute and State University. Practices, 2™ Edition. Center for . .
) X X ., |concentration (EMC) efficiency
Prepared for: No. VA Planning Watershed Protection. Ellicott City,
L - method.
District Commission, Occoquan MD.
Technical Advisory Committee and
VA State Water Control Board.
USEPA. Preliminary Data
Infiltration Summary of Urban Storm Water
Trench 50-80 50-80 15-45 Best Management Practices . Aug
1999.
Schueler, T.R., 1992. A Current United States Environmental
Infiltration Assessment of Urban Best Protection Agency (USEPA).
Trench 90 60 Management Practices. Storm Water Technology Fact
Metropolitan Washington Council |Sheet: Infiltration Trench (EPA
of Governments. 832-F-99-019). 1999.
Schueler, T. 1987. Controlling FHWA, 1999. Stormwater Best
urban runoff — a practical manual |Management Practices in an Ultra-
\WQ Trench 75 45 - 55 50 - 55 for planning and des,lgnl.ng urban Urba‘n S_emng: Selectlgn and Capture_of 12.7 mm (0.5 in) of
best management practices. Monitoring . Federal Highway runoff (first flush)
Metropolitan Washington Council |Administration, U.S. Department of
of Governments, Washington, DC. | Transportation.
Schueler, T. 1987. Controlling FHWA, 1999. Stormwater Best
urban runoff — a practical manual |Management Practices in an Ultra-
for planning and designing urban |Urban Setting: Selection and .
WQ Trench 90 55-60 55 -60 . . ) Capture of 50.8 mm (2 in) of runoff
best management practices. Monitoring . Federal Highway
Metropolitan Washington Council |Administration, U.S. Department of
of Governments, Washington, DC. | Transportation.
RANGE 50 - 90 3.4-80 (-100) - 100 (-12.3) - 100 4.5-100
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6.4.5 RAIN GARDEN / BIORETENTION
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Cahill Assoc. Technical BMP
Manual & Infiltration Feasibility
Rain 53 49 16 Report: Infiltration of Stormwater
Garden in Areas Underlain by Carbonate
Bedrock within the Little Lehigh
Creek Watershed. Nov 2002.
Davis, A.P. “Bioretention — Studies !TOW Impact Develgpment Center.
) ) W atershed Benefits of
Completed by the University of . . . N
. A Bioretention Techniques”.
Rain Maryland . )
87 ; . |http://www.lid-
Garden http://www.ence.umd.edu/~apdavi . . .
. stormwater.net/bioretention/bio_b
s/Biodata.htm. Updated: August " K —
27 2002 enefits.htm. Accessed: December
’ ’ 13, 2002.
Davis, A.P., M. Shokouhian, H.
Sharma, and C. Minami. 2001. Tetra Tech, Inc., 2003.
Rain 57 Laboratory Study of Biological Mecklenburg County Site
Garden Retention for Urban Stormwater |Evaluation Tool Model
Management. Water Environment |Documentation.
Research. 73(1): 5-14.
Hsieh, C. and A.P. Davis. Multiple-
event Study of Bioretention for
Rain 91 16 63 Treatment of Urban Storm Water
Garden Runoff. 2003. Percent efficiency
calculated using mass efficiency
method.
United States Environmental
Rain Protection Agency (USEPA).
Garden 90 Storm Water Technology Fact
Sheet: Bioretention (EPA 832-F-
99-012). 1999.
RANGE 53 - 91 49 - 57 (-16) - 16 63
6.4.6 DRY WEL SEEPAGE PIT
Pollutant Removal % Efficiency
Type TSS TN NO,; NO, TKN TP Primary Source Secondary Source Comments
USEPA. Preliminary Data
Summary of Urban Storm Water
Dry Well 50-80 50-80 15-45  |gest Management Practices. Aug
1999.
RANGE 50 - 80 50 - 80 15 - 45
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6.4.7 CONSTRUCTED FILTER
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
VVINeT, K- - T — - —
S Leif, W. 1999. Compost Stormwater Filte]Removal Performance Database for # of storms“—ls, Dlralnzige are"a
Filtering 48 785 Evaluation. Snohomish County Public st ter Treat t Practi ond 0.69acres; "Filter is 12" deep"; Percent
Practice : Count Wolrks Everett. WA y Edq;mwacer tre? m\/evnt ra}:: |;:e:, tecti efficiency calculated using event mean
Y ’ ’ ’ Fllilpls::lr‘it?nl\?lrnor atershed Frotection. | ;,ncentration (EMC) efficiency method.
Corsi, S. and S. Greb. 1997.
Demonstration project of Wisconsin . .
Department of Natural Resources, United Land Use = City Maintenance yard
Sta‘?tes Geological Survey and the’Cit of Winer, R. 2000. National Pollutant (pavement); %Impervious Cover = 100%
Milwaukee P%rsonal corimunication )\/:vith Removal Performance Database for ‘treatment provided for the first 1/2in of
Organic Filter 98 32 88 : X ) Stormwater Treatment Practices, 2™ runoff. (80% of the annual water load)"; #
R. Pitt. 1997. In: Multi-Chamber " § . e .
. Edition. Center for Watershed Protection.|of storms = 5; Percent efficiency
Treatment Train Developed for Ellicott City. MD calculated using event mean
Stormwater Hot Spots. Watershed icott City, : using .
. . concentration (EMC) efficiency method.
Protection Techniques. Center for
Watershed Protection. February 1997.
Tana USe - Large parkmg 1ot, 7o
: ) Winer, R. 2000. National Pollutant Impervious Cover = 82%; "Peat/sand
Lower Qolorado Rlver_Authorlty. 1997. Removal Performance Database for filter media wit surface ED. Retrofit Site.
- Innovative NPS Pollution Control . nd ) )
Organic Filter 88 61 47 s Stormwater Treatment Practices, 2 Steep Slopes. Retention Capacity
Program for Lake Travis in Central " . "
Edition. Center for Watershed Protection.|1420ft3"; # of storms = 21; Percent
Texas. LCRA. X X L .
Ellicott City, MD. efficiency calculated using event mean
L = s 70
X . Winer, R. 2000. National Pollutant Impervious Cover = 82%; "Peat/sand
Lower Colorado River Authority. 1997. ge oyal Performance Database for  [filter media wit surface ED. Retrofit Site.
I Innovative NPS Pollution Control i d X X
Organic Filter 90 68 73 o Stormwater Treatment Practices, 2" Steep Slopes. Retention Capacity
Program for Lake Travis in Central - ’ . "
Edition. Center for Watershed Protection.|1420ft3"; # of storms = 21; Percent
Texas. LCRA. ) - - .
Ellicott City, MD. efficiency calculated using mass
T T To00, T CONOT O TOXCaS at adlic aaibod
2{:::,-:22{;%?;:6;;thl.J:,:nﬁzsny of |winer, R. 2000. National Pollutant Land Use = Parking Lot, vehicle service
9 U Removal Performance Database for area; Treatment provided for 0.25-0.8in
- Chamber Treatment Train Developed for . nd - .
Organic Filter 83 14 80 Stormwater Treatment Practices, 2 of rain; # of storms = 14; Percent
Stormwater Hot Spots. Watershed " 5 . - X
. . Edition. Center for Watershed Protection.|efficiency calculated using event mean
Pratection Techniques. Center for Ellicott City, MD concentration (EMC) efficiency method
Watershed Protection. February 1997. icott Gy, . Y !
;/I{’IT.FQ.A"FQQA/{.‘Multl-bhamsel‘ Treatment [VVINeT, K. Z000. Nauonar Pomnutant Tand Use = Commercial Parking Lot, #
Train Developed for Stormwater Hot Removal Performance Database for of storms = 7; Drainage area = 2.5 acres;
Organic Filter 85 80 Spots. Watershed Protection Stormwater Treatment Practices, ond Percent efficiency calculated using event
Techniques. Center for Watershed Edition. Center for Watershed Protection.|mean concentration (EMC) efficiency
Protection Febriary 1997 2(3)- 445-449 |E|lio, i m_%_
vvuT@P'E"’%UW‘Im, . . T Land USe = Y5%Residentral, rest
Stewart, W. 1992. Compost Stormwater |Removal Performance Database for roadway; # of storms = 7, Drainage area
Organic Filter 95 -34 41 Treatment System. W&H Pacific Stormwater Treatment Practices, 2™ = 73.9; "Compost media filter"; Percent
Consultants. Draft Report. Portland, OR. |Edition. Center for Watershed Protection.|efficiency calculated using event mean
i i cancentration (EMC) efficiency method
STOTMWaTErVrETEgeTeTTIsA—Tree— oS Bt or TransporaTom,
Year Performance Summary of Federal Highway Administration.
Organic Stormwater Pollutant and Treatment — "Stormwater Best Management Practices|,, "
Media Filters % 148 57 49 185" Avenue, Hillsboro, Oregon. in an Ultra-Urban Setting: Selection and 3-year resuits for CSF® Type | system
Technical Memorandum. Stormwater Monitoring: Fact Sheet - Organic Media
v + Dortland Oranon Eilters "
. USEPA. Preliminary Data Summary of
;)iireerrsMedla 65-100 15-45 <30 Urban Storm Water Best Management
Practices, Aua 1999
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6.4.7 CONSTRUCTED FILTER (cont.)
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Egan, 1., 5. BUrrougns and 1. Attaway.
1995, chked Bed Fllt.er. E‘p. 264-274 in Center for Watershed Protection. Design - .
Packed Bed 81 63 75 Proceedings Fourth Biennial Stormwater of Stormwater Filtering Systems . Dec Percent efficiency calculated using mass
Filter Research Conference. October 19-20. 1996. (pg 4-8) A4 : efficiency method.
Clearwater, FL. SW Florida Water - (P9
Manafemani e =
, VLSV T I TR =y
Charbeneau. 1998. Evaluation of the Winer, R. 2000. National Pollutant Il:i?n:wgsiig"?éﬁmmercial' Drainage area
Performance of Permanent Runoff Removal Performance Database for _ 32 95y . ".# £ storm T 10: 9
Sand Filter 98 64 65 66 Controls: Summary and Conclusions. Stormwater Treatment Practices, 2" '}rea-me?]?\?jly - fci)rsj g 5ins<;f rur‘10ff'
Center for Transportation Research. Edition. Center for Watershed Protection. Percent efficiency caléulated using, mass
;I'e>_(as erartment of Tra_nsportatlon. Ellicott City, MD. efficiency method.
:}Qﬁ%&mﬁ% L. T L.J. T 1.1V,
Nguyen. 1995. Assessment of the Winer, R. 2000. National Pollutant Land Use = Parking Lot; STP Size =
Pollutant Removal Efficiences of Removal Performance Database for 477 .6ft3; Drainage area = 0.7acres; # of
Sand Filter 79 47 -53.3 70.6 65.5 Delaware Sand Filter BMPs. Final Stormwater Treatment Practices, ond storms = 20; "Perimeter sand filter";
Report. Department of Transportation Edition. Center for Watershed Protection.|Percent efficiency calculated using mass
and Environmental Services. Alexandria, |Ellicott City, MD. efficiency method.
AVZLN
- - Tand Use = Mum-ramiy nousmg,
Winer, R. 2000. National Pollutant ‘
City of Austin, TX. 1990. Removal Removal Performance Database for Impervious Cover = 50%; # of storms =
Sand Filter 86 31 5 48 19 Efficiences of Stormwater Control st ter Treat ¢ Practi ond 18; Drainage area = 3.1acres; Treatment
Structures. Final Report. Environmental Edg;mwacer " re? m\znt rar:: 'ze:' tecti Vol = 0.5in; "Surface sand filter"; Percent
Resource Management Division. Ellilclc?trt].cnjn I\?IID or Watershed Frotection. efficiency calculated using mass
. - TVIeTR—Z000 P s e TrreoTs Cover=—1
C'tY _Of Austin, TX. 1990. Removal Removal Performance Database for 81%; # of storms = 16; Drainage area =
. Efficiences of Stormwater Control X nd N A
Sand Filter 87 32 -79 62 61 X . Stormwater Treatment Practices, 2 9.5acres; "Surface sand filter"; Percent
Structures. Final Report. Environmental - . . -
Resource Management Division Edition. Center for Watershed Protection. |efficiency calculated using mass
. Ellicatt City MD effici
- - Lm%eﬁm"mﬁhﬁ%av—c—rc—dan Se = Ma o, Commercial Covel
Winer, R. 2000. National Pollutant : .
City of Austin, TX. 1990. Removal Removal Performance Database for = 86%; # of storms = 18; Drainage area
Sand Filter 75 44 3 64 59 Efficiences of Stormwater Control St ter Treat ¢ Practi ond = 79acres; Treatment Vol = 0.5in; STP
Structures. Final Report. Environmental Edq;mwacer " re? m\;avnt ra;: |§e:, tecti Size = 3.5acrel/ft; "Surface sand filter";
Resource Management Division. EIIich)trt]lCit?/n '\7:3 or Watershed Frotection- 1pecent efficiency calculated using mass
. . T oo r afflrlnnf-\/ mathod
City of Austin, TX. 1990. Removal Removal Performance Database for Impervious Cover = 68%; # of storms =
Sand Filter 92 71 23 % 80 Efficiences of Stormwater Control st ter Treat t Practi ond 17; Drainage area = 50acres; "Surface
Structures. Final Report. Environmental Edqtr_mwacer t re? mvevnt rarf 'ge:’ tecti sand filter"; Percent efficiency calculated
Resource Management Division. ':“i'p"?:'mfn Srn or Watershed Frotection. using mass efficiency method.
United States Environmental Protection
. Agency (USEPA). Storm Water
Sand Filters 70 21 Technology Fact Sheet: Sand Filters
{Fge ﬁ%z F %%- ){ ZE ag%%
W ' : s 1567 Winer, R. 2000. National Pollutant _ _
Effects of Runoff Controls on the Removal Performance Database for Land Use = Commercial; Drainage area
: Quantity and Quality of Urban Runoff in . nd = 80acres; # of storms = 22; "Surface
Sand Filter 78 27 -100 57 27 . : ; Stormwater Treatment Practices, 2 - -
Two Locations in Austin, TX. USGS Edition. Center for Watershed Protecti sand filter"; Percent efficiency calculated
Water Resources Investigations Report. Ition. Luenter for Watershed Frotection. using mass efficiency method.
675;‘51%% — S < - Ellicott City, MD.
. Preliminary Data Summary o
EiLIJtZ?sce Sand 50-80 <30 50-80 Urban Storm Water Best Management
Practices, Aug 1999
RANGE 48 - 100 21-71 (-145) - 75 32 48 - 90 (-78.5) - 88
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6.4.8 VEGETATED SWALE

Pollutant Removal % Efficiency

Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments

Delaware DNREC and Brandywine

100 Foot ) .

Swale 60 Conservancy. Conservation Design for
Stormwateuiau%aemﬂn.t_ﬁ.ep 1907
Delaware DNREC and Brandywine

200 Foot . .

Swale 83 Conservancy. Conservation Design for

StoreeMagade e Sep- 90T o
DOoT L WLE., J. TR, [o]
T. Quasebarth. 1989. Retention,
Detention and Overland Flow for

2:2:i2|e 65 11 Pollutant Removal from Highway
Stormwater Runoff. Vol. 1. Research
Report. Federal Highway Administration.
5 - varaatn water
Pollutant Removal Through Grassed

Drainage Swale Treatment. Proceedings of the

Channel 33 International Symposium of Urban

Hydrology, Hydraulics and Sediment

Contral 1 96 3
Uccoquan atershe onitoring

Labortory (OWML). Final Report.

g:z:igf 31 37 Washington Area NURP Report. VPISU.
Metropolitan Washington Council of
NIV g T e e
YOUTSET, Y. . s
Practices — Removal of Highwy
Drainage Contaminants by Roadside Swales. Final

Channel Report. Univerisity of Central Florida.
Florida Department of Transportation.

B ot et orStormare Winer, R. 2000. National Pollutant TANa USE = TNIerSTate mgnway, 707

Management Systems on Groundwater Impervious; # of storms = 16; "Infiltration
Quality. Final Report. Environmental

Removal Performance Database for . .
Rate = 13.4in/hour. Time of

: nd
Dry Swale 87 84 80 83 Research and Design, Inc. Prepared for qutr_mwaéer 'tl're?tmvevnttPraﬁtlse;, f i Concentration = 45min" Drainage area =
Florida Department of Environmental ,' ion. len er for VWatershed Frotection. 0.83acres; Percent efficiency calculated
Requlation VEJ||Ir<1:§:t g'tiu':ﬂ? T using mass efficiency methad
R B\ ElCHEIRZQIVERD) e N e ~
Kercher, WC J.C. Landon and R. Removal Performance Database for Land Use = Residential; SO|I.Type =
Dry Swale 99 29 99 99 Massarelli. 1983. Grassy Swales Prove st ter Treat t Practi ond Sandy; # of storms = 13; drainage area =
Y Cost-Effective for Water Pollution Edq;mwacer " re? m\;avnt ra;]: |§e:, tecti 14 acres; slope = 2%; Percent efficiency
Control. Public Works. Vol. 16: 53-55. ':“_l lo*r:.(wen '\enrn or Watershed Frotection. | . lated using mass efficiency method.
: icatt City - : :
Seattle Metro and Washington Lah: _U.w e T c _S 47%: "
Department of Ecology. 1992. Winer, R. 2000. National Pollutant p:r S; Ir:jpemou:o °‘_’e't‘ :1 grass
Biofiltration Swale Performance: Removal Performance Database for channel design. 19 minute residence
Grass ) . . nd time for design storm; Drainage area =
60 -25 45 Recommendations and Design Stormwater Treatment Practices, 2 "
Channel . . I " 5 X 15.5acres; slope = 4%; "Length 200ft. 5ft
Considerations. Publication No. 657. Edition. Center for Watershed Protection.| . .. - :
. X X wide"; Percent efficiency calculated using
Water Pollution Control Department, Ellicott City, MD. :
; ’ event mean concentration (EMC)
Seattle Washington. P o
VVINeT, K. Z000. Nauonar Ponuant Yelmpervious Cover = 20; "600Tt fong
Grass Goldberg. 1993. Dayton Avenue Swale |Removal Performance Database for grass channel"; # of storms = 8;
Channel 67.8 31.4 4.5 Biofiltration Study. Seattle Engineering  |Stormwater Treatment Practices, 2™ Drainage area = 90acres; Percent
Department. Seattle, WA. Edition. Center for Watershed Protection.|efficiency calculated using event mean
Ellicalt Citu D EaREROLE R DR R RethAt —
Seattle Metro and Washington ks i - c X ’470/_ " ’
Department of Ecology. 1992. Winer, R. 2000. National Pollutant ":r S; 'I”Lpe',"'wfo °Yert' o grass
Biofiltration Swale Performance: Removal Performance Database for channet design. 19 minute residence
Grass ) . . d time for design storm; Drainage area =
83 -25 29 Recommendations and Design Stormwater Treatment Practices, 2 . _ o
Channel . . - . . 15.5acres; slope = 4%; "Length 200ft. 5ft
Considerations. Publication No. 657. Edition. Center for Watershed Protection.| .. . - :
X ) - wide"; Percent efficiency calculated using
Water Pollution Control Department, Ellicott City, MD. ;
. event mean concentration (EMC)
Seattle Washington. e o
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6.4.8 VEGETATED SWALE (cont.)

Pollutant Removal % Efficiency

Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments

Grassed 30-65 15-45 15-45 USEPA. 1999. Preliminary Data

Swales ShsRn el brpan Sloraaler BUPS.
Harper, D.B. Pearce, and R.D. Tolbert.
1985. Best Management Practices
Swales 24 -21 Removal of Highway Contaminants by
Roadside Swales. Final Report. Florida
Department of Transportation,

TR RV TvaTeTTS T T
Harper, D.B. Pearce, and R.D. Tolbert.
1985. Best Management Practices
Swales 27 -2 Removal of Highway Contaminants by
Roadside Swales. Final Report. Florida
Department of Transportation,

TR RV T amTeTSTE
Harper, D.B. Pearce, and R.D. Tolbert.
1985. Best Management Practices
Swales 39 48 Removal of Highway Contaminants by
Roadside Swales. Final Report. Florida
Department of Transportation,
TR R— PV
Harper, D.B. Pearce, and R.D. Tolbert.
1985. Best Management Practices
Swales 61 57 Removal of Highway Contaminants by
Roadside Swales. Final Report. Florida
Department of Transportation,
TR R TSt
Harper, D.B. Pearce, and R.D. Tolbert.
1985. Best Management Practices
Swales 73 67 Removal of Highway Contaminants by
Roadside Swales. Final Report. Florida
Department of Transportation,

TR AP TanTETSTE
Harper, D.B. Pearce, and R.D. Tolbert.
1985. Best Management Practices
Swales 100 100 Removal of Highway Contaminants by
Roadside Swales. Final Report. Florida
Department of Transportation,

Performance of Permanent Runoff

Site 1; Treatment Length = 7.5 to 8.8m;
slope = .73%; vegetation = buffalo grass;

Vegetated 87 50 44 controls: Summary and Conclusions. higher traffic than site 2; Percent
Filter Strip Center for Research in Water Resources, - .
. . . : efficiency calculated using event mean
University of Texas at Austin. Austin, concentration (EMC) efficiency method
IX: Now FEQ% .
S ) Site 2; Treatment Length = 7.8 to 8.1m;
Performance of Permanent Runf)ff slope = 1.7%; vegetation = mixed; lower
Vegetated 85 23 34 controls: Summary and Conclusions. traffic than site 1; Percent efficienc
Filter Strip Center for Research in Water Resources, ! Y

calculated using event mean

University of Texas at Austin. Austin, concentration (EMC) efficiency method.

IX: Ny 1007
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6.4.8 VEGETATED SWALE (cont.)
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
United States Environmental Protection
Vegetated 81 38 Agency (USEPA). Storm Water
Swales Technology Fact Sheet: Vegetated
Swales (FPA 832-F-99-006) 1999 Temgm ot
= ~TaNT USE = ETSEE |
Harper, H. 1988. Effects of Stormwater Winer, R. 2000. National Pollutant highway (100% Impervious); Treatment
Management Systems on Groundwater R | Perf Datab P _ " -
Quality. Final Report. Environmental emoval Feriormance Database for Vol= 2year crifical velocity, 10 year
Wet Swale 81 40 52 17 Resear'ch and Desigrl1 Inc. Prepared for Stormwater Treatment Practices, 2" capacity; Soil Type = saturated sandy; #
Florida Department of Environmental Edition. Center for Watershed Protection. of storms = 11; drainage area = 1 ..17
. Ellicott City, MD. acres; slope = 1.8%; Percent efficiency
ReQUIatlon' alcylatad ucina macc offic thaod
Dormar, W.E., J. rarugan, R.r. oeg ana
T. Quasebarth. 1989. Retention, Winer, R. 2000. National Pollutant
Detention and Overland Flow for Removal Performance Database for Land use = highway, Impervious cover =
WQ Swale 98 45 48 18 Pollutant Removal from Highway Stormwater Treatment Practices, 2™ 63%, soil type = sandy; length 185'; Age
Stormwater Runoff. Vol. 1. Research Edition. Center for Watershed Protection.|of facility = Syears
Report. Federal Highway Administration. |Ellicott City, MD.
RSP S traarTs B varana R
Homer. 1981, Transportl, deAposmon, and Center for Watershed Protection. Design
WQ Swale 80 control of heavy metals in highway runoff. of Stormwater Filtering Systems. Dec
FHWA-WA-RD-39-10. Dept. of Civil 1996. (pg 4-19) :
Engineering. University of Washington. - P9
Seattle WA
RANGE 30-99 13 -100 (-21) -100 | (-25)-31.4 48 4.5-99
6.4.9 VEGETATE FILTER STRIP
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Klapproth, J.C. and J.E. Johnson.
15 Foot Grass 70 Understanding the Science Behind
Filter Strip Riparian Forest Buffers: Effects on
Water Quality . Virging Tech. QOct 2000
Klapproth, J.C. and J.E. Johnson.
30 Foot Grass 84 Understanding the Science Behind
Filter Strip Riparian Forest Buffers: Effects on
Water Quality, Virgina Tech, Oct 2000
75 Foot Filter Center for Watershed Protection. Design
Stri 54 -27 of Stormwater Filtering Systems. Dec
P 1996 _(pg 4-26)
Center for Watershed Protection. Design
150 Foot I
Filter Stri 84 20 of Stormwater Filtering Systems. Dec
P 1996 _(pg 4-26)
Klapproth, J.C. and J.E. Johnson.
Grass/Grass- . ; .
" Understanding the Science Behind
Forest Filter 60-90 PR
Stri Riparian Forest Buffers: Effects on
np Water Qualify Virgina Tech Qct 2000
\egetated Center for Watershed Protection. Design
g - 70 30 0 of Stormwater Filtering Systems. Dec
Filter Strip 1 )
La%l gssoc. echnical BMP Manual &
\Vegetated Infiltration Feasibility Report: Infiltration of|
Filtir Stri 75 45 22 Stormwater in Areas Underlain by
P Carbonate Bedrock within the Little
| ehiah Creek Watarshed Naov 2002
RANGE 54 -90 30-45 (-27) - 22
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6.6.1 CONSTRUCTED WETLAND
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Constructed USEPA. 1999. Preliminary Data
Wetlands 50-80 <30 15-45 Summary of Urban Stormwater BMPs.
ALTArT . . . 1JO0.
Nutrient Removal from Stormvyater Winer, R. 2000. National Pollutant
Runoff by a Vegetated Collection Pond -
Extended ; ) Removal Performance Database for . .
. The Mays Chapel Wetland Basin Project. - Treatment volume = 0.1in/acre; Drainage
Detention 24 35 16 . K Stormwater Treatment Practices, 2nd
Prepared for the City of Baltimore, - . area = 97acres
Wetland : Edition. Center for Watershed Protection.
Department of Public Works, Bureau of Ellicott City. MD
Water and Wastewater, Water Quality Y. :
v £ O
Barten, J.M. 1983. Treatment of
Stormwater Runoff Using Aquatic Plants.
The Use of Wetlands for Controlling Winer, R. 2000. National Pollutant
Extended Stormwater Pollution. Strecker, E.W. Removal Performance Database for Treatment volume = 0.15in/acre:
Detention 76 25 54 J.M. Kersnar and E.E. Dris coll (Eds.). Stormwater Treatment Practices, 2nd Drainage area = 1070;““_)5 ’
Wetland Woodward-Clyde Consultants. Portland, |Edition. Center for Watershed Protection. 9
Oregon. Prepared for the USEPA, Ellicott City, MD.
Region V, Water Division, Watershed
Management Unit. EPA/600 February
OUDETNS, G.L., P.J. VWOIZRa ana J.A.
Hartsoe. 1989. The water Quality Winer, R. 2000. National Pollutant
Extended Performance of Select Urban Runoff Removal Performance Database for # of storms = 10: Treatment volume =
Detention 62 23 40 24 Treatment Systems. Prepared for the Stormwater Treatment Practices, 2nd 0 1infacre: Drain}a e area = 413acres
Wetland Legislative Commision on Minnesota Edition. Center for Watershed Protection.| ! 9
Resources. Metropolitan Council. St. Ellicott City, MD.
Bethribin Bt
il = %: =
Laboratory and George Mason Winer, R. 2000. National Pollutant ImPerwous Cover SO_A” #.Of storr_ns
o ) 23; Treatment volume = 0.1in/acre;
Extended Univeristy. 1990. Final Report: The Removal Performance Database for Drainage area = 40acres: "Data collected
Detention 62 2.1 1.2 15 8.3 Evaluation of a Created Wetland as an  |Stormwater Treatment Practices, 2nd from Lgr e storms >0 1wyatershed inch
Wetland Urban Best Management Practice. Edition. Center for Watershed Protection. Large stgrms overwhélm capacity of :
Prepared for the Northern Virginia Soil Ellicott City, MD. g . P " Y
Y . - wetlands to remove nutrients.
ojeiviole) g " 200, —
Laboratory and George Mason Winer, R. 2000. National Pollutant ImPerwous Cover SO_A” #.Of storr_ns
M ) 23; Treatment volume = 0.1in/acre;
Extended Univeristy. 1990. Final Report: The Removal Performance Database for Drainage area = 40acres: "Data collected
Detention 93 76 68 81 76 Evaluation of a Created Wetland as an |Stormwater Treatment Practices, 2nd 9 ’ . "
. " . from Small storms <0.1watershed inch.";
Wetland Urban Best Management Practice. Edition. Center for Watershed Protection. L .
NI . ) . Percent efficiency calculated using mass
Prepared for the Northern Virginia Soil Ellicott City, MD. L
- ) - efficiency method.
AR E ARG BiRoR A oo - - TaNa USE = FIgI SO0 To0T, Parking ]
The Use of Artificial Wetlands in Treating Winer, R. 2000. National Pollutant lot, athletic; Surface area of wetland =
Removal Performance Database for .
Shallow Stormwater Runoff. Prepared for the X 0.6acres; Treatment volume = 0.5in/acre;|
65 22.8 54.9 54.5 39.1 X Stormwater Treatment Practices, 2nd )
Marsh Maryland Sediment and Stormwater . . Drainage area = 16acres; Percent
. . Edition. Center for Watershed Protection.| "~ .
Administration. Maryland Department of B . efficiency calculated using mass
the Enviranment Ellicott City, MD. afficiency mothad
Blackburn, R., P.L. Pimentel and G.E.
French. 1986. Treament of Stormwater _ o
Runoff Using Aquatic Plants. The Use of |Winer, R. 2000. National Pollutant I:and use __GO|f Course,_&ze_ of Wetland
) = 296acres; # of storms = 72; Treatment
Shallow Wetlands for Controlling Stormwater Removal Performance Database for volume = 1in: Drainage area =
37.5 13 25.5 11.5 475 Pollution. Strecker, E.W. J.M. Kersnar Stormwater Treatment Practices, 2nd N 9 o
Marsh " " . 2340acres; Percent efficiency calculated
and E.E. Dris coll (Eds.). Woodward- Edition. Center for Watershed Protection.| . f
B . using event mean concentration (EMC)
Clyde Consultants. Portland, Oregon. Ellicott City, MD. efficiency method
Prepared for the USEPA, Region V, Y ’
Water Division, Watershed Management
Tarr, D. and B. Rushton. 3 Winer, R. 2000. National Pollutant
Shallow Integrating a Herbaceous Wetland into  |Removal Performance Database for # of storms = 81; Drainage area = 15.3;
Marsh 86 46 94 34 70 Stormwater Management. Stormwater Stormwater Treatment Practices, 2nd STP size = 3acres; Percent efficiency
Research Program. Southwest Florida Edition. Center for Watershed Protection.|calculated using mass efficiency method.
\Water Management District Brooksville |Ellicatt City MD
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6.6.1 CONSTRUCTED WETLAND (cont.)
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
TIarpeTr, TI.TT. VI . vvarmenstd, DIV T TTeS
and D.M. Baker. 1986. The Use of "Runoff enters through a small shallow
Wetlands for Controlling Stormwater Winer, R. 2000. National Pollutant canal. This is a NATURAL WETLAND."
Shallow Pollution. Strecker, E.W. J.M. Kersnar Removal Performance Database for Land Use = Large Residential
Marsh 82.9 -1.6 80.2 7 and E.E. Dris coll (Eds.). Woodward- Stormwater Treatment Practices, 2nd Community; Treatment Volume =
Clyde Consultants. Portland, Oregon. Edition. Center for Watershed Protection.|1.08in/acre; Drainage area = 55.4acres;
Prepared for the USEPA, Region V, Ellicott City, MD. STP size = 2.47acres; Percent efficiency
Water Division, Watershed Management calculated using mass efficiency method.
Ml CDL GO0 ol 4000 . . - — —sOTTRTTE :
Hey, D.L., A.L. Kenimer and K.R. Barrett. Winer, R. 2000. National Pollutant 20%Urban; "5 - 8.6 acre wetland. Max
; Removal Performance Database for . "
Shallow 1994. Water Quality Improvement by . depth 5ft. Subject to low flow conditions
85.5 67 75 R 4 Stormwater Treatment Practices, 2nd 3 " X
Marsh Four Experimental Wetlands Ecological - . (2.8-6.3 in/week)" Drainage area =
Engineering Vol. 3: 381-397 Edition. Center for Watershed Protection. |1, 6400,¢res; Percent efficienc
9 g vol. > : Ellicott City, MD. . : clency
B . B = 0. y
Hey, D.L., A.L. Kenimer and K.R. Barrett. Winer, R. 2000. National Pollutant 20%Urban; "5 - 8.6 acre wetland. Max
A Removal Performance Database for . . "
Shallow 1994. Water Quality Improvement by - depth 5ft. Subject to high flow conditions
87 82.5 77.5 . ! Stormwater Treatment Practices, 2nd . " .
Marsh Four Experimental Wetlands Ecological - . (13.4 - 38.2 in/week)" Drainage area =
. . Edition. Center for Watershed Protection. .
Engineering Vol. 3: 381-397. ) . 128000acres; Percent efficiency
Ellicott City, MD. N . .
- - . = o )
Hey, D.L., A.L. Kenimer and K.R. Barrett. Winer, R. 2000. National Pollutant 20%Urban; "5 - 8.6 acre wetland. Max
. Removal Performance Database for X . L
Shallow 1994. Water Quality Improvement by . depth 5ft. Subject to high flow conditions
95.5 86 87 . g Stormwater Treatment Practices, 2nd . N .
Marsh Four Experimental Wetlands Ecological " . (13.4 - 38.2 in/week)" Drainage area =
Engineering Vol. 3: 381-397 Edition. Center for Watershed Protection. |46 cres; Percent efficienc
9 g Vel > : Ellicott Gity, MD. . : crency
Hey, D.L., A.L. Kenimer and K.R. Barrett. Winer, R. 2000. National Pollutant 20%Urban; "5 - 8.6 acre wetland. Max
; Removal Performance Database for . "
Shallow 1994. Water Quality Improvement by X depth 5ft. Subject to low flow conditions
99.5 99 99.5 R 4 Stormwater Treatment Practices, 2nd ) " X
Marsh Four Experimental Wetlands Ecological - . (2.8-6.3 in/week)" Drainage area =
. . Edition. Center for Watershed Protection. -
Engineering Vol. 3: 381-397. A . 128000acres; Percent efficiency
Ellicott City, MD. calculated nsing mass efficiency methad
Hickok, E.A., M.C. Hannaman and N.C.
Wenck. 1977. Urban Runoff Treatment
Methods. Volume 1: Non-structural . .
Wetland Treatment. The Use of \ll?v;rr;e;;/;F?Sr?g}n':l;r:fgaDlaﬁgtl)I:in;or Land use = 47%Residential. "This is a
Shallow Wetlands for Controlling Stormwater - NATURAL WETLAND." STP size =
94 78 ) Stormwater Treatment Practices, 2nd
Marsh Pollution. Strecker, E.W. J.M. Kersnar . . 7.6acres. Treatment volume = 1.25
R Edition. Center for Watershed Protection.|. R
and E.E. Dris coll (Eds.). Woodward- Ellicott City. MD in/acre; Drainage area = 73.2acres;
Clyde Consultants. Portland, Oregon. ¥ :
Prepared for the USEPA, Region V,
Water Division, Watershed Management
N TWO Cel weuana, st cen 21t aeep poor |
Koon_, J. 1995, Evaluation (.)f Water Winer, R. 2000. National Pollutant with emergent wetlands; second cell is
Quality Ponds and Swales in the N R .
) . Removal Performance Database for free." # of storms = 5; Design Basis = 2
Shallow Issaquah/East Lake Sammamish Basins. - . . N
20 67 33 . Stormwater Treatment Practices, 2nd & 25 year quantity control only; Drainage
Marsh King County Surface Water Management| _ . . . L
. Edition. Center for Watershed Protection.|area = 7.7acres; Percent efficiency
and Washington Department of Ecology. X . .
Ellicott City, MD. calculated using event mean
Seattle, WA. . ..
PhIpps, R.G. and W.G. crumpton. T994. - - I yaraur Ng.” AV
Factors Affecting Nitrogen Loss in \Il?v;rrfglzlssggén?;;fgglaﬁgg:tsaen;or Detention Time = 12days; Land Use =
Shallow Experimental Wetlands With Different . 80%Ag; STP size = 5.9acres, avg 24in
54 78 ; ) Stormwater Treatment Practices, 2nd .
Marsh Hydrologic Loads. Ecological - . deep; Drainage area = 128000acres;
. . Edition. Center for Watershed Protection. L X
Engineering. December 1994. Vol. 3(4): ) . Percent efficiency calculated using mass
200408 Ellicott City, MD. L
Phipps, R.G. gna V\{.b. uumpToln. TI9Z. Winer. R. 2000. National Pollutant gﬁ":ﬁﬁﬁmfhof‘_@ fydraufic Gadmg.” Average
Factors Affecting Nitrogen Loss in Removal Performance Database for Detention Time = 13days; Land Use =
Shallow Experimental Wetlands With Different - 80%Ag; STP size = 4.7acres, avg 28in
59 84 . . Stormwater Treatment Practices, 2nd .
Marsh Hydrologic Loads. Ecological - . deep; Drainage area = 128000acres;
. . Edition. Center for Watershed Protection. o X
Engineering. December 1994. Vol. 3(4): ) . Percent efficiency calculated using mass
200,408 Ellicott City, MD. efficiency methad
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6.6.1 CONSTRUCTED WETLAND (cont.)

Appendix A

Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
PRIppS, R.G. gnd Wb uumpto.nA T997. Winer, R. 2000. National Pollutant Tow ﬂyara_l_l__g IC Loadmng." Average
Factors Affecting Nitrogen Loss in Removal Performance Database for Detention Time = 95days; Land Use =
Shallow Experimental Wetlands With Different - 80%Ag; STP size = 5.9acres, avg 28in
75 95 ; } Stormwater Treatment Practices, 2nd .
Marsh Hydrologic Loads. Ecological . . deep; Drainage area = 128000acres;
. " Edition. Center for Watershed Protection. L N
Engineering. December 1994. Vol. 3(4): Ellicott City. MD Percent efficiency calculated using mass
300,408 icott Lity, . afficiency method
Cemer for Watershed Protection, 1997. United States Environmental Protection
National Pollutant Removal Performance
Stormwater Agency (USEPA). Storm Water
67 28 Database for Stormwater Best i
Wetland Management Practices. Prepared for the Technology Fact Sheet: Storm Water
9 - Frepare Wetlands (EPA 832-F-99-025) 1999.
Chesapeake Research Consortium.
nereietdl., TI9U L THe Use U1
Wetla.nds for Controlling Stormwater Winer, R. 2000. National Pollutant
Pollution. Strecker, E.W. J.M. Kersnar
. Removal Performance Database for # of storms = 13; Treatment Volume =
Stormwater and E.E. Dris coll (Eds.). Woodward- . X R K _ i
56 20 -2 Stormwater Treatment Practices, 2nd 0.03in/acre; Drainage Area = 214.8acres;
Wetland Clyde Consultants. Portland, Oregon. L . N - X "
- Edition. Center for Watershed Protection.|"Channelization reduced effectiveness.
Prepared for the USEPA, Region V, Ellicott City. MD
Water Division, Watershed Management Y :
Réﬁréﬁ‘b‘k"&'.‘,"ugu'z. 1= tSeoT
Wetla.nds for Controlling Stormwater Winer, R. 2000. National Pollutant
Pollution. Strecker, E.W. J.M. Kersnar
. Removal Performance Database for # of storms = 13; Treatment Volume =
Stormwater and E.E. Dris coll (Eds.). Woodward- . X X K _ |
14 4 -2 Stormwater Treatment Practices, 2nd 0.01in/acre; Drainage Area = 461.7acres;
Wetland Clyde Consultants. Portland, Oregon. . . " - . "
- Edition. Center for Watershed Protection.|"Channelization reduced effectiveness.
Prepared for the USEPA, Region V, Ellicott City. MD
Water Division, Watershed Management ¥ :
Lleit COAIGON Cobk 1000 OTSTOTTS =5 DT -
Rushton, B. and C. Dye. 1993. An In- Winer, R. 2000. National Pollutant 6acres; Surface Area = 0.32acres, Max
Stormwater Depth Analysis of a Wet Detention Removal Performance Database for Depth = 18ft; Runoff conveyed by 200ft
Wetland 57 67 57 Stormwater System. Southwest Florida |Stormwater Treatment Practices, 2nd drainage channel; BMP apprx. 3-5 years
Water Management District. Brooksville, |Edition. Center for Watershed Protection.|old.; Percent efficiency calculated using
FL. Ellicott City, MD. event mean concentration (EMC)
affici mathad
Yu, S; G. Fitch, and T. Earles. 1998. winer, R. 2000. National Follutant Land Use = parking lot and highway; # of
Removal Performance Database for ;
Stormwater Constructed Wetlands for Stormwater - storms = 5; STP size = 0.7acres; Percent
-1.32 14.86 N . Stormwater Treatment Practices, 2nd L R
Wetland Management. Virginia Transportation Edition. Center for Watershed Protection efficiency calculated using event mean
Research Council. Charlottesville, VA. Ellic, ‘ 5 F “|concentration (EMC) efficiency method.
Yu, S; G. Fitch, and T. Earles. 1998. YViner, K. - National Follutant Land Use = parking lot and highway; # of
Removal Performance Database for ;
Stormwater Constructed Wetlands for Stormwater - storms = 5; STP size = 0.7acres; Percent
30.1 27.46 S . Stormwater Treatment Practices, 2nd - .
Wetland Management. Virginia Transportation - . efficiency calculated using mass
) ) Edition. Center for Watershed Protection.| .~
Research Council. Charlottesville, VA. Elic K efficiency method.
K - Wwiner, E EUHB Nafional Polutant
Yu, S; G. Fitch, and T. Earles. 1998. Removal Performance Database for Land Use = Highway; # of storms = 13;
Stormwater Constructed Wetlands for Stormwater - : .
52.02 68.09 L X Stormwater Treatment Practices, 2nd STP size = 5acres; Percent efficiency
Wetland Management. Virginia Transportation . . R -~
) ) Edition. Center for Watershed Protection.|calculated using mass efficiency method.
Research Council. Charlottesville, VA. Ellic. 5 5 F
Yu, S; G. Fitch, and T. Earles. 1998. Winer, K. - Nationar Pofiutant Land Use = Highway; # of storms = 13;
Removal Performance Database for ) -
Stormwater Constructed Wetlands for Stormwater - STP size = 5acres; Percent efficiency
56.96 68.61 L . Stormwater Treatment Practices, 2nd i
Wetland Management. Virginia Transportation " . calculated using event mean
) . Edition. Center for Watershed Protection. . .
Research Council. Charlottesville, VA. ELi ) concentration (EMC) efficiency method.
icott City MD
RANGE (-1.32) -99.5| (-2.1)-76 1.2-99 35-94 11.5 - 81 (-2) -95.5
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6.6.2 WET POND / RETENTION BASIN
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Retention USEPA. 1999. Preliminary Data
Basin 50-80 30-65 30-65 Summary of Urban Stormwater BMPs.
DOoracert, BN A= y .D. art
E”dls"‘; L'e?; 1936' D;aJ‘VRT”d”' for |Winer. R. 2000. National Pollutant Lo Use < Dairy F sland:
\Wet Extended va uat.lon 9 on. s an etlan d s For  [Removal Performance Database for an .se = Dairy Farms, woodland;
Detention 60.4 16 18.2 46.2 Protection of Public Water Supplies. st ter Treat ¢ Practi ond Impervious Cover = 16%; Percent
Pond : : ’ Water Resources Research Institute of Edc?;mwacer tre? mvevnt rahc 'ze:’ tecti efficiency calculated using mass
the Univeristy of North Carolina. EII'I Iotrt].C'ten ljl::) or Watershed Frotection. efficiency method.
Department of Civil Engineering. North icott &ty :
L Li Siota Llal HY DRaoloick NO VVI[@K‘UUUI T
Wet Extended City of Austin, TX. 1991. Design Removal Performance Database for
; Guidelines for Water Quality Control ) nd )
Detention 54 39 45 26 46 . . Stormwater Treatment Practices, 2 Impervious cover = 39%
Basins. Public Works Department. " .
Pond Austin. TX Edition. Center for Watershed Protection,|
d . Ellicatt City MD)
;éh ows, T, ;’gé;rii‘g&b' RISTC, N0 M- [\yiner, R. 2000. National Pollutant Land Use = Mostly residential
Wet Extended| ompson. - Cerformance Removal Performance Database for and Use = Mostly residential;
Detention 87 24 59 79 Assessment of MTOs Rouge River, St ter Treat  Practi ond Impervious Cover = 34%; Percent
Pond Highway 40, Stormwater Management Edg;mwacer i re? m\fvnt ra;: |§e:, tecti efficiency calculated using mass
Pond. SWAMP. Ontario Ministry of Ition. Luenter for Tatershed Frotection. efficiency method.
Environment and Enaray E"'ﬁgt City, MD.
N - ALl T K. ZUUU. Nauonar Pomnuaant
Wet Extended Lower Qolorado Rlver_Authorlty. 1997. Removal Performance Database for
; Innovative NPS Pollution Control ) nd . .
Detention 83 55 85 52 52 s Stormwater Treatment Practices, 2 Land Use = parking lot/commercial
Pond Program for Lake Travis in Central Edition. C for W hed P .
Texas. LCRA. ':"lmon. lenter or Watershed Protection|
— N st RSt ~aTomarPomEmT
Wet Extended Ontario Ministry of the I;nvnronment. Removal Performance Database for
Detention 08 54 79 1991. Stormwater Quality Best st ter Treat ¢ Practi ond
Pond Management Practices. Marshall Macklin Edq;mwacer tre? mvevnt rar:: 'ge:‘ tecti
Monaghan Limited. Toronto, Ontario. ':”,' |ofr:.r\lfen '\enrn or Watershed Frotection.
RUSIOM, B., C. NVIMMEr anda . g, 19990, iea —
The Effect of Residence Time on the Winer, R. 2000. National Pollutant
Wet Extended Efficiency of a Wet Detention Stormwater|Removal Performance Database for
Detention 61 63 56 Treatment Pond. Presented at the 31st  |Stormwater Treatment Practices, 2™ Impervious Cover = 30%
Pond Annual Conference and Symposium in  |Edition. Center for Watershed Protection.
Urban Areas. November 10-12, 1995. Ellicott City, MD.
Rmﬂ%mlu . U, 1990,
The Effect of Residence Time on the Winer, R. 2000. National Pollutant
Wet Extended Efficiency of a Wet Detention Stormwater|Removal Performance Database for Impervious Cover = 30%: Residence
Detention 67 61 57 Treatment Pond. Presented at the 31st |Stormwater Treatment Practices, 2™ m _ o
A " . |time =5 days
Pond Annual Conference and Symposium in  |Edition. Center for Watershed Protection.,
Urban Areas. November 10-12, 1995. Ellicott City, MD.
Rmﬂ%mlu 1. U, 1990,
The Effect of Residence Time on the Winer, R. 2000. National Pollutant
Wet Extended Efficiency of a Wet Detention Stormwater|Removal Performance Database for Impervious Cover = 30%: Residence
Detention 69 28 67 25 75 Treatment Pond. Presented at the 31st  |Stormwater Treatment Practices, 2" mp _ o
. B " y . time = 5 days
Pond Annual Conference and Symposium in  |Edition. Center for Watershed Protection.,
Urban Areas. November 10-12, 1995. Ellicott City, MD.
Rmmu 1. U, 1990,
The Effect of Residence Time on the Winer, R. 2000. National Pollutant
Wet Extended Efficiency of a Wet Detention Stormwater|Removal Performance Database for
Detention 71 64 62 Treatment Pond. Presented at the 31st  |Stormwater Treatment Practices, 2" Impervious Cover = 30%
Pond Annual Conference and Symposium in  |Edition. Center for Watershed Protection.
Urban Areas. November 10-12, 1995. Ellicott City, MD.
The Effect of Residence Time on the Winer, R. 2000. National Pollutant
Wet Extended Efficiency of a Wet Detention Stormwater|Removal Performance Database for Impervious Cover = 30%; Land Use =
Detention 94 88 90 Treatment Pond. Presented at the 31st  |Stormwater Treatment Practices, 2" rooftops, parking lots, vehicle storage;
Pond Annual Conference and Symposium in  |Edition. Center for Watershed Protection.|Residence Time = 14days

Urban Areas. November 10-12, 1995.

Houctan TX

Ellicott City, MD.
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6.6.2 WET POND / RETENTION BASIN (cont.)
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
R , D., . T AU TI90,
The Effect of Residence Time on the Winer, R. 2000. National Pollutant
Wet Extended Efficiency of a Wet Detention Stormwater|Removal Performance Database for Impervious Cover = 30%; Land Use =
Detention 95 88 89 Treatment Pond. Presented at the 31st  [Stormwater Treatment Practices, 2" rooftops, parking lots, vehicle storage;
Pond Annual Conference and Symposium in  |Edition. Center for Watershed Protection.|Residence Time = 14days
Urban Areas. November 10-12, 1995. Ellicott City, MD.
Llouction
YU, S.L. aﬁﬁ'DTEBFH'é'nnourmK. TI93. - - N
Field Testing of Selected Urban BMPs in federal Highway Administration (FHWA)'
" Stormwater Best Management Practices
Wet Extended Critical Water Issues and Computer . LT .
: o X in an Ultra-Urban Setting: Selection and
Detention 76 75 65 70 Applications. In Proceedings of the 15th S X
Monitoring: Fact Sheet -Detention
Pond Annual Water Resources Conference. \
- . L X Ponds.” U.S. Department of
American Society of Civil Engineers, -
News Verk Transportation.
Chyor Au'sﬁﬁ.LTwu.—Rmvm— TON (FFVVA]J.
Efficiencies of Stormwater Control “Stormwater Best Management Practices
Structures. Environmental Resources in an Ultra-Urban Setting: Selection and
\Wet Pond 46 36 14 87 Management Division, Environmental Monitoring: Fact Sheet -Detention
and Conservation Services Department, [Ponds.” U.S. Department of
Ci{y SHAHsHR—AYSHY }él) Transnortation
Characterization of Stormwater Pollution federal Highway Administration (FHWA)'
X R Stormwater Best Management Practices|
for Austin, Texas Area. Environmental . L .
L in an Ultra-Urban Setting: Selection and
(Wet Pond 94 64 44 81 Resources Management Division, - X
. . Monitoring: Fact Sheet -Detention
Environmental and Conservation N
) . . Ponds.” U.S. Department of
Services Department, City of Austin, -
A Transportation.
\.zlj H s a U84, vorume Evargatormn or
the Water Management System at a Winer, R. 2000. National Pollutant Land Use = single family residential; Soil
Single Family Residential Site: Water Removal Performance Database for type = group A; Treatment Vol =
Wet Pond 68 12 93 -31 55 Quality Analysis for Selected Storm Stormwater Treatment Practices, 2" 3.11in/acre; Percent efficiency calculated
Events at Timbercreek Subdivision in Edition. Center for Watershed Protection.{using event mean concentration (EMC)
Boca Raton, FL. South Florida Water Ellicott City, MD. efficiency method.
Harrar K- RSt
and T. Quasebarth. 1989. Retention, Winer, R. 2000. National Pollutant
Detention and Overland Flow for Removal Performance Database for
Wet Pond 54 97 68 69 Pollutant Removal from Highway Stormwater Treatment Practices, 2"
Stormwater Runoff. Vol. 1. Research Edition. Center for Watershed Protection.
Report. Federal Highway Administration. |Ellicott City, MD.
EL\A/
DOITT ) A= B . )
and T. Quasebarth. 1989. Retention, Winer, R. 2000. National Pollutant
Detention and Overland Flow for Removal Performance Database for . -
. . nd Land Use = Highway; Percent efficiency
Wet Pond 65 61 23 25 Pollutant Removal from Highway Stormwater Treatment Practices, 2 calculated using mass efficiency method
Stormwater Runoff. Vol. 1. Research Edition. Center for Watershed Protection. |
Report. Federal Highway Administration. |Ellicott City, MD.
BrAIREB440s—Ferormance-or
Detention Basins for Control of Urban Winer, R. 2000. National Pollutant
Runoff Quality. Presented at the 1983 Removal Performance Database for
Wet Pond 32 6 -1 7 12 International Symposium on Urban Stormwater Treatment Practices, 2"
Hydrology, Hydraulics and Sedimentation|Edition. Center for Watershed Protection.
Control. University of Kentucky. Ellicott City, MD.
HHERGHC R s FeToTmaNTE O
Detention Basins for Control of Urban Winer, R. 2000. National Pollutant
Runoff Quality. Presented at the 1983 Removal Performance Database for
Wet Pond 32 7 14 18 International Symposium on Urban Stormwater Treatment Practices, 2"
Hydrology, Hydraulics and Sedimentation|Edition. Center for Watershed Protection.
Control. University of Kentucky. Ellicott City, MD.
1 i X I
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6.6.2 WET POND / RET NTION BASIN (cont.)
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
DTISCON, E.0. 1983. FPerormance or
Detention Basins for Control of Urban Winer, R. 2000. National Pollutant
Runoff Quality. Presented at the 1983 Removal Performance Database for
Wet Pond 60 45 International Symposium on Urban Stormwater Treatment Practices, 2™
Hydrology, Hydraulics and Sedimentation|Edition. Center for Watershed Protection.
Control. University of Kentucky. Ellicott City, MD.
HHERGHC R ToBsFeTormanTe oT
Detention Basins for Control of Urban Winer, R. 2000. National Pollutant
Runoff Quality. Presented at the 1983 Removal Performance Database for
Wet Pond 81 37 27 54 International Symposium on Urban Stormwater Treatment Practices, 2™
Hydrology, Hydraulics and Sedimentation|Edition. Center for Watershed Protection.
Control. University of Kentucky. Ellicott City, MD.
HHERGHC R s FeTormEaNTE O
Detention Basins for Control of Urban Winer, R. 2000. National Pollutant
Runoff Quality. Presented at the 1983 Removal Performance Database for
Wet Pond 84 34 International Symposium on Urban Stormwater Treatment Practices, 2n
Hydrology, Hydraulics and Sedimentation|Edition. Center for Watershed Protection.
Control. University of Kentucky. Ellicott City, MD.
HHEsTe RS TossFeTomanTeoT
Detention Basins for Control of Urban Winer, R. 2000. National Pollutant
Runoff Quality. Presented at the 1983 ~ |Removal Performance Database for
Wet Pond 91 62 66 60 79 International Symposium on Urban Stormwater Treatment Practices, 2™
Hydrology, Hydraulics and Sedimentation|Edition. Center for Watershed Protection.
Control. University of Kentucky. Ellicott City, MD.
b@ﬂﬂ%"ﬁ)ﬁmm OT FTOW-Faun
Modifications on Urban Water-Quality Winer, R. 2000. National Pollutant "Pond was modified to increse detention
Constitiuent Retention in Urban Removal Performance Database for time and was previously studied by
(Wet Pond 54 16 24 30 Stormwater Detention Pond and Wetland|Stormwater Treatment Practices, 2nd Martin and Smoot (1988)." Percent
System, Orlando, Florida. Florida Edition. Center for Watershed Protection.|efficiency calculated using event mean
Departemtn of Transportation, Orlando, |Ellicott City, MD. concentration (EMC) efficiency method.
ﬁlar;;gr?nHAH., and J.L. Herr. 1993. Claytor, Richard, and T. Schueler, 1996.
Treatment Efficiencies of Detention with [Design of Stormwater Filtering Systems.
\Wet Pond 85 92 % 54 Filtration Systems. Environmental Center for Watershed Protection. Silver
REARAAARL-RESI LR AR — Sorina_MD
Efficie.ncy of a Stormwater Detenti.on Winer, R. 2000. National Pollutant . . .
Pond in Reducmg Lloads of Chemical Removal Performance Database for Very I.arg"e online wet. ppnd with
Wet Pond 7 23 40 and Physical C_)onstltuents n Urbzfn Stormwater Treatment Practices, 2™ deFentlon Percent efficiency .calculated
Streamflow, Pinellas County, Florida. " i . |using event mean concentration (EMC)
U.S. Geological Survey. Water Eﬁilggtrt]'cci:teml:::)for Watershed Protection. efficiency method.
Resources Investigations Report: 94- Y .
;1\'2171_([0-5\”1"4,'7 AU VVE.IVVUUUIIdIII. 19399.
Efficie.ncy ofa $tormwater Detenti.on Winer, R. 2000. National Pollutant
Pond in Reducmg Lloads OT Chemical Removal Performance Database for . )
and Physical Constituents in Urban . nd "Very large online wet pond with
Wet Pond 45 36 45 X X Stormwater Treatment Practices, 2 i
Streamflow, Pinellas County, Florida. " . |detention
U.S. Geological Survey. Water Eﬁilélgtr:.c(i:tent’albfor Watershed Protection.
Resources Investigations Report: 94- Y, .
4247 —Lallab = TWINeT, R-—Z000- Natonar PoTwanT
I;ang, W. 199?' Perff?rrance Removal Performance Database for Land Use = Residential; Impervious
Wet Pond 80 62 0 80 Mzsneasgsen:ne:r:tOP:;]dOO_n!I;]:OSI\t/(I)i;T::St(e); Stormwater Treatment Practices, 2nd Cover = 55%; Residential cover = 100%;
: . Edition. Center for Watershed Protection.|Soil Type = clay till and clay loam
Environment and Energy. et (it MO P Y Y
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6.6.2 WET POND / RETENTION BASIN (cont.)
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
NC DENR, 1999. North Carolina
Wet Pond 85 Stormwater Best Management Practices
Manual. Division of Water Quality.
OUDENS, G.L., P.J. VWOIZRa ana J.A.
Hartsoe. 1989. The Water Quality Winer, R. 2000. National Pollutant
Performance of Select Urban Runoff Removal Performance Database for Age of Facility = 4years; Percent
(Wet Pond 85 30 24 31 48 Treatment Systems. Prepared for the Stormwater Treatment Practices, 2nd efficiency calculated using mass
Legislative Commission on Minnesota Edition. Center for Watershed Protection.|efficiency method.
Resources. Metropolitan Council. St. Ellicott City, MD.
Dol MNL Dbl X 1N} N.2Q0 N80
ODETTS, G.L., P.J. WOLKT and J.A.
Hartsoe. 1989. The Water Quality Winer, R. 2000. National Pollutant
Performance of Select Urban Runoff Removal Performance Database for
Wet Pond 90 41 10 50 61 Treatment Systems. Prepared for the Stormwater Treatment Practices, 2™ Age of Facility = 6years
Legislative Commission on Minnesota  |Edition. Center for Watershed Protection.
Resources. Metropolitan Council. St. Ellicott City, MD.
Doyl N H i 0825
UCCOq‘M Winer, R. 2000. National Pollutant
Laborato'ry. 1983. l-jmal Report: Removal Performance Database for : . . .
Metropolitan Washington Urban Runoff ) nd Land Use = Medium density residential;
Wet Pond -33.3 32 39 Proj N Stormwater Treatment Practices, 2 ) _ oro
roject. Prepared for the Metropolitan " . Impervious cover = 25%
Washington Council of Governments. Ed.mon. Qenter for Watershed Protection|
Manac Ellicott City, MD.
YeesGaAR v Arersmearmomommg Winer, R. 2000. National Pollutant
e o ot [FoTOva PeromanceDaase
: nd = 1
e ” * * [prosect. Preparea or s Metropoitan  [ZEEREST L RECE PSR K] e
Washington Council of Governments. X . )
\ " Ellicott City, MD.
Lfms Environmental Protection
Agency (USEPA). Storm Water
Wet Pond 80-90 Technology Fact Sheet: Wet Detention
Ponds (EPA 832-F-99-048) 1999
Wu, J. 1989. Evaluation of Detention Winer, R. 2000. National Pollutant = " Bbiivandgey o
Basin Performance in the Piedmont Removal Performance Database for Implerwous cover __38 %; Soil type =
Wet Pond 62 21 36 region of North Carolina. North Carolina [Stormwater Treatment Practices, 2™ clay; Surface are? = 3.3 acres, Mean
. " . pond depth = 3.8'; Volume=12.3acre
Water Resources Research Institute. Edition. Center for Watershed Protection. feet; "No geese present." Percent
Report No. 89-248. Raleigh, NC. Ellicott City, MD. e N
L = s
Wu, J. 1989. Evaluation of Detention Winer, R. 2000. National Pollutant cover = 46%; Residential = 100%; Pond
Basin Performance in the Piedmont Removal Performance Database for = 4.9 acres; Mean pond depth = 8;
Wet Pond 93 32 45 region of North Carolina. North Carolina |Stormwater Treatment Practices, 2™ Volume = 38.8 acre feet; "Geese
Water Resources Research Institute. Edition. Center for Watershed Protection.|population present increase N and P
Report No. 89-248. Raleigh, NC. Ellicott City, MD. values." Percent efficiency calculated
Lcingo o Efici thod
RANGE (-33.3) - 98 6 - 65 (-1) - 92 23 -97 (-31) - 68 12 -90
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6.6.3 DRY EXTENDED DETENTION BASIN
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Dry Detention USEPA. 1999. Preliminary Data
Basins 30-65 1545 15-45 Summary of Urban Stormwater BMPs.
S.L. Laio. 1994. Field Test of Stormwater | cdera! Highway Administration (FHWA).
Best Management Practices in Stormwater Best Management Practices
Dry Detention g in an Ultra-Urban Setting: Selection and |"Removal efficiencies based on mass
96 64 44 81 Watershed Wastewater Treatment. In S X o
Pond . N Monitoring: Fact Sheet -Detention loading.
Proceedings of the 1994 National ”
. Ponds.” U.S. Department of
Conference on Environmental :
o R . . . Transportation.
Baftiore |jepaﬁmenf 0; Bbhie w:;rfés. [VVINeT, K. Z0UU. Nauonar Ponutant
Dry Extended 1989. Detention Basin Retrofit Project ~ |Removal Performance Database for # of storms = 9: Treatment Vol =
Detention 87 -10 26 and Monitoring Study Results. Water Stormwater Treatment Practices, 2" 0.50in/acre: dra’inage area = 16.8acres
Pond Quality Management Office. Baltimore, |Edition. Center for Watershed Protection.| ’ ’
A Ellicatt City MD
JQ‘I’ETT‘IVI‘FET’J‘I, E. S, 1997. Evamuation or
the Performance of Permanent Runoff
Dry Extended Controls: Summary and Conclusions, - X -
Detention 89 -3 26 51 CRWR Online Report 97-3. Center for t:&igts:zj_u;—::?hxaays’speef;ii?;:fﬂ::g:?;
Pond Research in Water Resources, Bureau of| 9 4 :
Engineering Research, The University of
I ac at Auctin TX T Y
Dry Extended C't),' Of,AUS“n’ TX. 1991. Qe3|gn Removal Performance Database for o _
Detention 30 35 52 18 Guidelines for Water Qualit Control Stormwater Treatment Practices, 2™ # of storms = 17; Treatment Vol =
Basins. Public Works Department. " ’ . 0.50in/acre; drainage area= 28 acres
Pond ’ Edition. Center for Watershed Protection.
Austin, TX. i :
ek NamonaTFoTTENT
- - K , -  Fa0.. - = 209
Dry Extended Mlller, T. 1987. Appraisal of Storm-Water Removal Performance Database for ImperV|OU§ _53/:, lReS|den.t|aI_ ?9./0’
Detention 47 21 Quality Near Salem, Oregon. US St ter Treat ¢ Practi ond Commercial = 38%; Industrial = 1%; # of
Pond Geological Survey. Water Resources Edg;mwacer " re? m\fvnt rar:: |§ePs, tecti storms = 11; soil = HSG-C; Drainage
Report 87-4064. ':“_'n'f:'(\_'en '\enrn or Watershed Frolection. | 5rea = 512acres
UCTOqUaN Vatersned Monmorng Winer, R. 2000. National Pollutant
Dry Extended Laboratory. 1987. Final Reppr‘t: Lonﬁlon Removal Performance Database for # of storms = 27; Treatment Vol =
. Commons Extended Detention Facility. ) nd X i . .
Detention 51.5 42.5 48 Urban BMP Research and Stormwater Treatment Practices, 2 0.22in/acre; detention provided up to
Pond . . I Edition. Center for Watershed Protection.|20hours; drainage area = 11.4 acres
Demonstration Project. Virginia Tech X X
niverai va Ellicott City, MD.
Ob[lmﬁ. HenTiCn. TY060.
Design of Extended Detention Wet Pond |Winer, R. 2000. National Pollutant
Dry Extended Systems. In: Design of Urban Runoff Removal Performance Database for # of storms = 25: Treatment Vol =
Detention 70 24 30 13 Quality Controls. L.L. Roesner, B. Stormwater Treatment Practices, 2" 0.30in/acre: drai;mage area = 34acres
Pond Urbonas and M.B. Sonnen (Eds.). Edition. Center for Watershed Protection.| ’
American Society of Civil Engineers. New|Ellicott City, MD.
cle Nl
Stanley, D. 1994. An Evaluation of the | Winer, R. 2000. National Pollutant :'\r’]’;sidentiaI/Commerical?# of storms = 8;
Dry Extended Pollutant Removal of a Demonstration Removal Performance Database for i - ’
) : . nd Treatment Vol = 72hours detention for
Detention 71 26 -2 14 Urban Stormwater Detention Pond. Stormwater Treatment Practices, 2 ) . . _ .
: - . the first 0.5in; drainage area = 200acres;
Pond Albermarle-Pamlico Estuary Study. Edition. Center for Watershed Protection. Percent efficiency calculated using mass
APES Report 94-07. Ellicott City, MD. officiancy mathod
RANGE 30 - 96 15-45 (-10) - 64 26 -44 13 -81
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Appendix A

Pollutant Removal % Efficiency

Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Aronson, G. et al. Evaluation of Catch .
Basin Performance for Urban Stormwater Manager's Resource Center
Catch Basins 60 - 97 . (SMRC). Pollution Prevention Fact Only very small storms used
Stormwater Pollution Control. EPA-600/24 ) i
83043 Sheet: Catch Basins.
PItt, R. and G. shawley.1982. A
Demonstration of Non-Point Pollution .
Management on Castro Valley Creek Stormwater Manager's Resource Center
Catch Basins 10-25 5-10 g Y ©Te6X. |(SMRC). Pollution Prevention Fact
Alameda County Flood Control District Sheet: Catch Basins
(Hayward, California) and U.S. EPA, : :
BirRestR-Rissurmance wanTaTTor
Ianr:g;::?n\l/r\::tswsetztmh:rf;lo’:‘lve\?vt)lIectlon Stormwater Manager's Resource Center
Catch Basins 32 . 4 Y (SMRC). Pollution Prevention Fact
Urbanized Areas. US EPA. Office of ) i
. . |Sheet: Catch Basins.
Research and Development. Cincinnati,
QO
RANGE 10 - 97 5-10
6.7.1 RIPARIAN BU ER RESTORATION
Pollutant Removal % Efficiency
Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Desbonnet, A, P, Pogue, V. Lee, and N.
Wolff. 1994. Vegetated Buffers in the Schueler, T. 1995. Site Planning for
25' buffer 57 27 34 Coastal Zone: An Annotated Review and |Urban Stream Protection. The Center for
Bibliography. Coastal Resources Center, |Watershed Protection.
| n';ﬁg;s'm f RI
es onne?A., P, POgUE, V. LEE, and N.
Wolff. 1994. Vegetated Buffers in the Schueler, T. 1995. Site Planning for
50' buffer 62 31 38 Coastal Zone: An Annotated Review and |Urban Stream Protection. The Center for
Bibliography. Coastal Resources Center, |Watershed Protection.
Lni ity of RI
desﬁonne{,‘A., P, Pogue, V. Lee, and N.
Wolff. 1994. Vegetated Buffers in the Schueler, T. 1995. Site Planning for
75' buffer 65 33 41 Coastal Zone: An Annotated Review and |Urban Stream Protection. The Center for
Bibliography. Coastal Resources Center, |Watershed Protection.
ni ity of RI
Uesgonnei?A., P, Pogue, V. Le€, and N.
Wolff. 1994. Vegetated Buffers in the Schueler, T. 1995. Site Planning for
100" buffer 67 34 43 Coastal Zone: An Annotated Review and |Urban Stream Protection. The Center for
Bibliography. Coastal Resources Center, | Watershed Protection.
| n';ﬁg;s'm f RI
es onne?A., P, PoguE, V. LEE, and N.
Wolff. 1994. Vegetated Buffers in the Schueler, T. 1995. Site Planning for
200' buffer 72 38 47 Coastal Zone: An Annotated Review and |Urban Stream Protection. The Center for
Bibliography. Coastal Resources Center, |Watershed Protection.
Lni ity of R]
Lcﬁ‘r%ﬁgs\;,?(., R- 10dd, J. Far, Jr., O.
. Klapproth, J.C. and J.E. Johnson.
. Hendrickson, Jr., R. Leonard, and L. . . .
Deciduous S Understanding the Science Behind
68 Asmussen. 1984b. Riparian forests as L X
Forest Buffers nutrient filters in agricultural watersheds Riparian Forest Buffers: Effects on
Rincoi . E{ " |Water Quality . Virgina Tech. Oct 2000.
ooper, J.K., JW. Giliam, HB aniets, Klapproth, J.C. and J.E. Johnson.
and W.P. Robarge. 1987. Riparian areas . . N
Hardwood ] X ) . Understanding the Science Behind
- 84-90 as filters for agricultural sediment. Soil L .
Riparian Area Science Society of America Journal Riparian Forest Buffers: Effects on
e e Water Quality . Virgina Tech. Oct 2000.
Jordan, 1.E., D.L. Correll, and D.E.
. X X Klapproth, J.C. and J.E. Johnson.
- Weller. 1993. Nutrient interception by a ; . .
Riparian - S Understanding the Science Behind
95 riparian forest receiving inputs from .o
Buffer adjacent croplands. Journal of Riparian Forest Buffers: Effects on
Envitanmental Ouality 99-467-473 Water Quality . Virgina Tech. Oct 2000.
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Appendix A

Pollutant Removal % Efficiency

Type TSS TN NO; NO, TKN TP Primary Source Secondary Source Comments
Peterjohn, W.T. and D.L. Correll. 7984. [Klapproth, J.C."and J.E. Johnson.
Riparian 89 Nutrient dynamics in an agricultural Understanding the Science Behind
Buffer watershed: observations on the role of a |Riparian Forest Buffers: Effects on
rinarian forest Fcoloav 65-1466-14758 Water Qualitv Viraina Tech Qct 2000
Snyder, N.J., S. Mostaghimi, D.F. Berry,
R.B. Reneau, E.P. Smith. 1995.
Evaluation of a riparian wetland as a
naturally occurring decontamination Klapproth, J.C. and J.E. Johnson.
Riparian 48 zone. Pages 259-262. In: Clean Water, |Understanding the Science Behind
Buffer Clean Environment - 21st Century. Riparian Forest Buffers: Effects on
Volume lIII: Practices, Systems, and Water Quality . Virgina Tech. Oct 2000.
Adoption. Proceedings of a conference
March 5-8, 1995 Kansas City, Mo.
American Society of Agricultural
Cee, K.H., T.M. Isenhart, and R.C.
Switchgrass Schultz. "Sgdiment an.d ”“tr?e”‘ .rem.oval SWCS, 2003. Soil and Water
Buffer (7.1m) 95 80 62 78 in an e"stabllshed multi-species rlparlan Conservation Socisty.
buffer," Journal of Water Conservation,
VbR Tsemmar ana R
Switchgrass/ Schultz. Sgdlment an.d nutr?ent revaaI SWCS, 2003. Soil and Water
Woody Buffer 97 94 85 91 in an established multi-species riparian Conservation Society
(16.3m) buffer," Journal of Water Conservation, :
Vol 58 No 1
RANGE 57 - 97 27 -94 48 - 95 34-91
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6.4.4 INFILTRATION TRENCH
**UNITS ARE IN MG/L UNLESS OTHERWISE NOTED**
1SS TN 3 NO, TKN TP
Type Inflow | Outflow ] Inflow | Outflow § Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
- - Kuo, C.Y., G. D. Boardman
and K.T. Laptos. 1990.
Phosphorous and Nitrogen |\ R 2000. National
Relmovlal Efficiencies of Pollutant Removal
o Inf|l'trat|or'1 Trepches. Dept. of] Performance Database for |, o
Infiltration 6.59 38 0.95 38 024 0 Civil Englrlleenng. VA Stormwater Treatment 4?.75 hours detention time",
Trench Polytechnic Institute and ) nd e ias soil type = sandy loam
State University. Prepared Practices, 2™ Edition. lCenter
for: No. VA Planning District foeratershed Protection.
Commission, Occoquan Ellicott City, MD.
Technical Advisory
Rompse Ao v Sate
Kuo, C.Y., G. D. Boardman
and K.T. Laptos. 1990.
Phosphorous and Nitrogen - |\y:10- R 2000. National
Relmovlal Efficiencies of Pollutant Removal
. In.f|IAtrat|orA1 Tre.nches. Dept. of Performance Database for |, .
Infiltration 538 52 075 0 066 063 Civil Englr?eenng. VA Stormwater Treatment 49.5 hours detention time",
Trench Polytechnic Institute and ) 0d g soil type = loam
State University. Prepared Practices, 2™ Edition. lCenter
for: No. VA Planning District forl Watel:shed Protection.
Commission, Occoquan Ellicott City, MD.
Technical Advisory
Committee and VA State
Kuo, C.Y., G. D. Boardman
and K.T. Laptos. 1990.
Phosphorous and Nitrogen - |\y:10- R 2000. National
Rgmoyal Efficiencies of Pollutant Removal
, Inlﬂl.tratlor‘] Trepches. Dept. of] Performance Database for |, o
Infiltration 2.04 1.01 05 0.09 0.2 0 Civil Englr?eermtq. VA Stormwater Treatment 51.5 hours detention time",
Trench Polytechnic Institute and ) nd e g soil type = sandy
State University. Prepared Practices, 2™ Edition. lCenter
for: No. VA Planning District for Watershed Protection.
9 . )
Commission, Occoquan Ellicott City, MD.
Technical Advisory
Committee and VA State
6.4.5 RAIN GARDEN
**UNITS ARE IN MG/L UNLESS OTHERWISE NOTED**
TSS TN NO; NO, TKN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
[Multiple-event Study of
Rain Bioretention for Treatment off
87.4g 7.69 1.60g 1.85g 1.62g 0.60g JUrban Storm Water Runoff.
Garden -
2003. Percent efficiency
calculated using mass
afficiancy matbhad
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6.4.7 CONSTRUCTED FILTER
**UNITS ARE IN MG/L UNLESS OTHERWISE NOTED**
TSS TN NO, NO, TKN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
VVITIET, TN, ZUUU. INauuUIldl
. Pollutant Removal
Organi ;f'f’ W 19921“0 OEpOISt " Performance Database for  [# of storms = 8; Drainage
'rganlc 355 16 ormwg er rilter Eva ua, oM | Stormwater Treatment area = 0.69acres; "Filter is
Filter Snohomish County Public Pracii 2™ Edition. C 12" deep":
County Works. Everett, WA. ractices, ition. . enter P
for Watershed Protection.
Hret-RiErMR rramormar— =
Lower Colorado River Pollutant Removal lot; % Impervious Cover =
Organic Authority. 1997. Innovative |Performance Database for |82%; "Peat/sand filter media
FiI?er 49 6 1.76 0.858 0.481 0.552 NPS Pollution Control Stormwater Treatment wit surface ED. Retrofit Site.
Program for Lake Travis in  |Practices, 2™ Edition. Center|Steep Slopes. Retention
Central Texas. LCRA. for Watershed Protection. Capacity 1420ft3"; # of
[={IH TR IRV In 17 =241
VVIT y '\ ZUUU. INauoriar
Pollutant R |
Stewart, W. 1992. Compost [Pollutant Remova Land Use = 95%Residential,
o . Stormwater Treatment Performance Database for t road 4 of st -
rganic 39.95 4.47 0.3 0.4 System. W&H Pacific Stormwater Treatment rest roadway; O_S Orm.s B
Filter . nd e g 7, Drainage area = 73.9;
Consultants. Draft Report.  |Practices, 2™ Edition. Center] "Compost media filter"
Portland, OR. for Watershed Protection.
j=ilH tt Ot AADY
Barrett, M.; M. Keblin; J.
Malina; R. Charbeneau. Winer, R. 2000. National
1998. Evaluation of the Pollutant Removal Land Use = 67%
g Performance of Permanent |Performance Database for |Highway/33%Commercial;
Filter 204 35 2.83 1.065 1.24 0.474 Runoff Controls: Summary |Stormwater Treatment Drainage area = 82.95acres;
and Conclusions. Center for |Practices, 2™ Edition. Center|# of storms = 10; Treament
Transportation Research. for Watershed Protection. Vol = first 0.5in of runoff
Texas Department of Ellicott City, MD.
Transportation. University of
f:g:”:”d TN. Nf’“fyfh“' Winer, R. 2000. National
Poll t is;ssmenl otfne Pollutant Removal Land Use = Parking Lot;
Sand E?f' u an erpgvzla Performance Database for |STP Size = 477.6ft3;
¢ 762 | 1684 | 7.93 3.8 127 | 1.99 lclences o Lelaware Stormwater Treatment Drainage area = 0.7acres; #
Filter Sand Filter BMPs. Final ) nd e g _—
Practices, 2" Edition. Center|of storms = 20; "Perimeter
Report. Department of . -
. for Watershed Protection. sand filter’
Transportation and . )
. . Ellicott City, MD.
Environmental Services.
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6.4.8 VEGETATED SWALE
— **UNITS ARE IN MG/L UNLESS OTHERWISE NOTED**
155 N NG, NO, TKN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow ] Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
Dorman, M.E., J. Hartigan,
R.F. Stegand T. Winer, R. 2000. National
Quasebarth. 1989. Pollutant Removal Land = hiah
Retention, Detention and Performance Database for |-2N¢ use = highway,
Impervious cover = 63%,
Dry Swale] 50 4 0.549 | 0.347 0.83 0.74 0.218 | 0.304 |Overland Flow for Pollutant [Stormwater Treatment ) _ .
. . nd e g soil type = sandy; length
Removal from Highway Practices, 2™ Edition. 185" Age of facility = Syears
Stormwater Runoff. Vol. 1. |Center for Watershed A9 Y=oy
Research Report. Federal  |Protection. Ellicott City, MD.
Highway Administration.
Winer, R. 2000. National
Pollutant Removal .
Goldberg. 1993. Dayton Performance Database for %Impervious Cover = 20;
Grass a7 | 1513 124 | o085 0228 | 022 [Avenue Swale Biofitration gy 00 vater Treatment 600ft long grass channel”; #
Channel Study. Seattle Engineering Practi o Egiti of storms = 8; Drainage area
Department. Seattle, WA. ractices, ftion. = 90acres
Center for Watershed
Protection. Ellicott City, MD.
Seattle Metro and Land Use = Major roadway,
Washington Department of |Winer, R. 2000. National residences, parks;
Ecology. 1992. Biofiltration | Pollutant Removal impervious Cover = 47%;
Grass Swale Performance: Performance Database for |"grass channel design. 10
94.67 14 0.35 0.77 0.2 0.14 |Recommendations and Stormwater Treatment minute residence time for
Channel . . . . d s . .
Design Considerations. Practices, 2" Edition. design storm; Drainage area
Publication No. 657. Water |Center for Watershed = 15.5acres; slope = 4%;
Pollution Control Protection. Ellicott City, MD. |"Length 200ft. 5ft wide" Soil
Department, Seattle Type = glacial till
Seattle Metro and Land Use = Major roadway,
Washington Department of |Winer, R. 2000. National residences, parks;
Ecology. 1992. Biofiltration |Pollutant Removal impervious Cover = 47%;
Grass Swale Performance: Performance Database for |"grass channel design. 10
128 30 0.26 0.31 0.1 0.06 JRecommendations and Stormwater Treatment minute residence time for
Channel ) - . . nd e g . .
Design Considerations. Practices, 2™ Edition. design storm; Drainage area
Publication No. 657. Water |Center for Watershed = 15.5acres; slope = 4%;
Pollution Control Protection. Ellicott City, MD. |"Length 100ft. 5t wide" Soil
Department, Seattle Type = glacial till
DatTet, VT et e -
Evaluation of the Site 1; Treatment L_ength
7.5 to 8.8m; slope = .73%;
Performance of Permanent .
i vegetation = buffalo grass;
Vegetated Runoff controls: Summary higher traffic than site 2;
9 157 21 0.91 0.46 2.17 1.46 0.55 0.31 and Conclusions. Center for| 9 . '
Swale X Percent efficiency calculated
Research in Water R
Resources, University of using event mean
- . concentration (EMC)
Texas at Austin. Austin, TX: .
e efficiency method.
Dg'lcll, WL, ©ludl.
Evaluation of the Site 2; Treatment Length =
Performance of Permanent 7.8 to 8.1m; slope = 1.7%;
\Vegetated Runoff controls: Summary vegetation = mixed; lower
9 190 29 1.27 0.97 2.61 1.45 0.24 0.16  Jand Conclusions. Center for| traffic than site 1; Percent
Swale X - .
Research in Water efficiency calculated using
Resources, University of event mean concentration
Texas at Austin. Austin, TX: (EMC) efficiency method.
| TPV
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6.4.9 VEGETATED FILTER STRIP
**UNITS ARE IN MG/L UNLESS OTHERWISE NOTED**

TSS N NO; NO, TKN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
ComE TR Site 1; Treatment Length =
Evaluation of the i . _ .
7.5 to 8.8m; slope = .73%;
Performance of Permanent .
vegetation = buffalo grass;
Vegetated Runoff controls: Summary higher traffic than site 2;
. 9 - 157 21 0.91 0.46 and Conclusions. Center for 9 - '
Filter Strip . Percent efficiency calculated
Research in Water .
Resources, University of using event mean
. ) concentration (EMC)
Texas at Austin. Austin, TX: -
N efficiency method.
MattetOfeerar
Evaluation of the Site 2; Treatment Length =
Performance of Permanent |7.8 to 8.1m; slope = 1.7%;
Vegetated Runoff controls: Summary |vegetation = mixed; lower
) 9 - 190 29 1.27 0.97 and Conclusions. Center for |traffic than site 1; Percent
Filter Strip . . .
Research in Water efficiency calculated using
Resources, University of event mean concentration
Texas at Austin. Austin, TX: |(EMC) efficiency method.
Mo 4007
6.6.1 CONSTRUCTED WETLAND
**UNITS ARE MG/L UNLESS OTHERWISE NOTED**
TSS TN NO; NO, TKN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow ] Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
Blackoburn, R., P.L. Pimentel
and G.E. French. 1986.
Treament of Stormwater
?:”‘Lﬁ Us'f"stﬁ“a;'C fp'a”‘s' Winer, R. 2000. National
c et s”e o Ste an f or Pollutant Removal Land use = Golf Course;
Shall PolT r:’ '"%t OF;nwaEe\;v Performance Database for |Size of Wetland = 296acres;
a"ow 11185 ppn 7.85 ppm [1.14 ppr 0.99 ppm 0.2 ppm| 0.15 ppm 0.085ppm| 0.045ppm olution. Strecker, & * |Stormwater Treatment # of storms = 72; Treatment
Marsh J.M. Kersnar and E.E. Dris Practi 2 Egiti volume = 1in: Drainage area
coll (Eds.). Woodward-Clyde|"ractices, ition. v : 9
Consultants. Portland Center for Watershed = 2340acres
Oregon. Prepared for the Protection. Ellicott City, MD.
USEPA, Region V, Water
Division, Watershed
IManagement Lt ERAGON
1098 1t =B RESTRE T Twiner, R. 2000. National
H b- ntegra\xln%a dint Pollutant Removal
Shall Ster ace?usM etlandin (: Performance Database for |# of storms = 81; Drainage
atow 755 | 1801 | 0756 | 1.206 0.085 | 0.016 0.98 0.04 |2iormwaterManagement. |giormwater Treatment area = 15.3; STP size =
Marsh Stormwater Research Practi 2™ Editi 3acres
Program. Southwest Florida Cract 'C?S' Wat : :ma
Water Management District. enter for Watershec
D Lol oL Protection. Ellicott City, MD.
TWO e WeTTaTTo, TS ToeT
Koon, J. 1995. Evaluation of Winer, R. 2000. National 2ft deep pool with emgrgent
Water Quality Ponds and Pollutant Removal wetlands; second cell is
Shall fwkaless in the Is_s:q;ah/East Performance Database for gee:" #Bof ;toin;sngg
alow 14 12 0007 | o071 [|-8KeSammamish Basins. e, ater Treatment esign Basis = year
Marsh King County Surface Water Practi 2 Egiti quantity control only;
IManagement and Cract 'Cis’ Wat : :)na Drainage area = 7.7acres;
Washington Department of Per: ert.or Eﬁ'ertst g't MD "Inflow and Outflow values
Ecology. Seattle, WA. rotection. Edlicott ity " |are presented as mean
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6.6.2 WET POND / RETENTION BASIN
L **UNITS ARE MG/L UNLESS OTHERWISE NOTED**
1SS TN NO,3 NO, TKN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow ] Inflow | Outflow | Inflow | Outflow Primary Source Secondary Source Comments
Borden, R.C., J.L. Dorn, J.B.
Stillman and S.K. Liehr.
1996. Draft Report. Winer, R. 2000. National
Wet Evaluation of Ponds and Pollutant Removal
Extended Wetlands For Protection of |Performance Database for |Land Use = Dairy Farms,
. 177 39 3.352 1.459 0.761 0.214 |Public Water Supplies. Stormwater Treatment woodland; Impervious Cover
Detention . nd = e _
Pond Water Resources Research |Practices, 2™ Edition. Center|= 16
Institute of the Univeristy of |for Watershed Protection.
North Carolina. Department |Ellicott City, MD.
of Civil Engineering. North
Carolina State University.
VVITTET, T\, UUU. Natoriar
Wet Lower Colorado River Pollutant Removal
Extended Authority. 1997. Innovative ~ |Performance Database for Land Use = parkin
. 71 12 1.713 0.769 0.416 0.062 0.232 0.112 INPS Pollution Control Stormwater Treatment p 9
Detention . ) A lot/commercial
Program for Lake Travis in  |Practices, 2™ Edition. Center|
Pond R
Central Texas. LCRA. for Watershed Protection.
Dllinatt Oity MDY
Rushton, B., C. Miller and H.
Hull. 1995. The Effect of Winer, R. 2000. National
Wet Residence Time on the Pollutant Removal
Extended Efficiency of a Wet Detention| Performance Database for Impervious Cover = 30%);
R 45 14 1.27 0.91 0.096 0.032 0.651 0.164 |Stormwater Treatment Pond.|Stormwater Treatment p. . o
Detention . A Residence time = 5 days
Pond Presented at the 31st Practices, 2" Edition. Center]
Annual Conference and for Watershed Protection.
Symposium in Urban Areas. |Ellicott City, MD.
November 10-12, 1995.
Rushton, B., C. Miller and H.
Hull. 1995. The Effect of Winer, R. 2000. National
Wet Residence Time on the Pollutant Removal
Extended Efficiency of a Wet Detention| Performance Database for Impervious Cover = 30%);
R 28 11 1.35 1.16 0.24 0.09 0.4 0.176 |Stormwater Treatment Pond.|Stormwater Treatment p. X o
Detention . A Residence Time = 2 days
Pond Presented at the 31st Practices, 2" Edition. Center]
Annual Conference and for Watershed Protection.
Symposium in Urban Areas. |Ellicott City, MD.
November 10-12, 1995.
Rushton, B., C. Miller and H.
Hull. 1995. The Effect of Winer, R. 2000. National
Wet Residence Time on the Pollutant Removal Impervious Cover = 30%);
Extended Efficiency of a Wet Detention| Performance Database for Laﬁd Use = rooftops a?'i(in
. 131 7 161 | 0722 0.396 | 0.062 0.497 | 0.053 [Stormwater Treatment Pond.|Stormwater Treatment . PS, parking
Detention Presented at the 31st Practi 2 Egition. Cent lots, vehicle storage;
Pond ractices, ion. R enter Residence Time = 14days
Annual Conference and for Watershed Protection.
Symposium in Urban Areas. |Ellicott City, MD.
November 10-12, 1995.
Cullum, M. 1984. Volume Il
Evaluation of the Water Winer, R. 2000. National
|Management System at a Pollutant Removal Land Use = single famil
Single Family Residential ~ [Performance Database for | 50 Soilgt i yrou
Wet Pond | 20.6 6.5 0.93 0.65 0.18 0.02 0.136 | 0.035 |Site: Water Quality Analysis |Stormwater Treatment A Trontront Vol-‘/s group
for Selected Storm Events at|Practices, 2™ Edition. Center|., ", .
) L . 3.11in/acre
Timbercreek Subdivision in  |for Watershed Protection.
Boca Raton, FL. South Ellicott City, MD.
Florida Water Management
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6.6.2 WET POND / RETENTION BASIN (cont.)
**UNITS ARE MG/L UNLESS OTHERWISE NOTED**
TSS N 3 NO, TRN TP
Type Inflow | Outflow | Inflow | Outflow | Inflow | Outflow | Inflow | Outflow ] Inflow | Outflow } Inflow | Outflow Primary Source Secondary Source Comments
Dorman, M.E., J. Hartigan,
R.F. Steg, and T. Winer, R. 2000. National
Quasebarth. 1989. Pollutant Removal
Retention, Detention and Performance Database for
Wet Pond 7 15 1.2 1.27 0.272 0.155 |Overland Flow for Pollutant |Stormwater Treatment Land Use = Highway
Removal from Highway Practices, 2" Edition. Center,
Stormwater Runoff. Vol. 1. |for Watershed Protection.
Research Report. Federal Ellicott City, MD.
Highway Administration.
Dorman, M.E., J. Hartigan,
R.F. Steg, and T. Winer, R. 2000. National
Quasebarth. 1989. Pollutant Removal
Retention, Detention and Performance Database for
Wet Pond 52 23 2.62 1.92 0.729 0.224 1.89 1.7 0.3 0.4 Overland Flow for Pollutant |Stormwater Treatment Land Use = Highway
Removal from Highway Practices, 2™ Edition. Center]
Stormwater Runoff. Vol. 1. |for Watershed Protection.
Research Report. Federal Ellicott City, MD.
Highway Administration.
Gain, S.W. The effects of Inflow and Outflow are
Flow-Path Modifications on |Winer, R. 2000. National reported as a mean
Urban Water-Quality Pollutant Removal concentration. "Pond was
Constitiuent Retention in Performance Database for |modified to increse detention
Wet Pond 45 19 1.64 1.39 0.31 0.31 0.17 0.12 |Urban Stormwater Detention | Stormwater Treatment time and was previously
Pond and Wetland System, |Practices, 2" Edition. Center|studied by Martin and Smoot
Orlando, Florida. Florida for Watershed Protection.  |(1988)." Percent efficiency
Departemtn of Ellicott City, MD. calculated using event mean
Transportation, Orlando, FL. concentration (EMC)
- TaTT USe = TITOTO=0TIT
Wu, J'_1989' Evaluatlon of Winer, R. 2000. National housing, woodland;
Ez:feor:tr{::n‘(?:’zsi;nthe Pollutant Removal Impervious cover = 38%;
) X Performance Database for |Soil type = clay; Surface
Wet Pond 0.79 0.63 0.12 0.08 Pledmont region of N.Orth Stormwater Treatment area = 3.3 acres, Mean pond
Carolina. North Carolina . nd e gea o
Water Resources Research Practices, 2" Edition. lCenter depth = 3.8"; .
Institute. Report No. 89-248. for.Water.shed Protection. Volume=12.Safire feet; "No
Raleigh, NC. Ellicott City, MD. ge§§e present. Percen't
pHifrRsE-=tiRiedaiea—
Wu, J'.1989' Evaluation of Winer, R. 2000. National residential; !mpervious cover
Detention Basin Pollutant Removal = 46%; Residential = 100%;
P‘erformance in the Performance Database for Pond = 4.9 acr?s; Mean
\Wet Pond 086 059 014 0.08 Pledmont region of Nf)rth Stormwater Treatment pond depth = 8'; Volume =
Carolina. North Carolina ) 0d e gea 38.8 acre feet; "Geese
Water Resources Research Practices, 2™ Edition. lCenter population present increase
Institute. Report No. 89-248. for' Wateltshed Protection. N and P values." Percent
Raleigh, NC. Ellicott City, MD. efficiency calculated using
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