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Background & Ba5|s for Proposmg PCP Reqwrements

Lower Charles River Phosphorus TMDL

Phosphorus sources in stormwater
Recommended stormwater treatment controls
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State Water Quality Standards

Protect desighated uses
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Permit Requirements and Link to
Wasteload Allocations in Approved TMDLs

NPDES Permit Regulations

Effluent limits developed to protect a narrative water
qguality criterion, a numeric water quality criterion, or
both, are consistent with the assumptions and
requirements of any available wasteload allocation
for the discharge prepared by the State and
approved by EPA pursuant to 40 CFR 130.7.






Warning Posted Lower Charles River

August 2006

WARNING

Toxic algae currently present in water
May be hazardous to health
Pets and people avoid direct contact

with algae and water
For more information please see:
WWW.Mass. gov/dph/ceh
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Lower Charles River Phosphorus TMDL
Pollutant Load Allocations



Lower Charles River Phosphorus TMDL

Waste Load Allocations

Source

Upstream of
Watertown Dam

CSOs

Downstream of
Watertown Dam

TOTAL

Existing Load
(kg/year) (1998-
2002)

28,925

2,263

8,836

40,050

Waste Load
Allocation

(kg/year)

15,109

90

3,370

18,565

% Reduction

48%

96%

62%

54%



Average annual Phosphorus loading to the Charles by
source category for current TMDL conditions (kg/yr)
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Open Land

Forest
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119.8 2,966.7 600.3 6,288.

Low Density
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Medium
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Industrial
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TMDL Implementation
Key Components

Storm Water Management

Find and Remove lllicit Sanitary
Connections to Storm Drains

Reduce Overflows from Combined
Sewers

Year-Round Phosphorus Reductions at
Wastewater Facilities




TMDL Implementation

Adaptive Management Process
time and money ...

It’s an iterative process involving: e
Phased implementation of pollution'controls ~—

— — R

L4 e -.-J-_'_ —=
Progress is measured by a monitoring progran

~ Ultimate Goal="reduce algal blooms-attair
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MMOStly assoaated W|th very fme partlcles a0

Washed from impervious surfaces with small
amounts of rainfall (0.3 inches)

Stormwater controls must have filtration
component to be effective



Enhanced sweeping program

Semi-annual catch basin
cleaning

No application of fertilizers
containing phosphorus

Weekly leaf litter and organic
debris collection program

Field Methods and Laboratory Analysis =~ 9

Figure 4. A, Pelican Series P machanicel sweeper and 8, Johnston 605 Series
vecuum sweeper, used in the evalustion of sweeper efficiencies.




PLANT MATERIALS

OPTIONAL GRASS ” T
BUFFER - - . FLOW ENTRANCE
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Percentage of Total Number of Rainfall Events
Based on Size of Rain Events - Boston, MA
(1948-2004)
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Precipitation event and cumulative volume (depth)

distribution Boston, MA (1948 — 2004)
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Pollutant Removal
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BMP Performance Curve: Infiltration Trench
(Soil infiltration rate 0.52 in/hr)
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Draft North Coastal MS4 Permit
Phosphorus Control Plan (PCP)

Develop phosphorus control Ian’“-~
meet TMDL pollutant load reduction -

-

—

PCP to include non-structural and —===
structural control practices :

Implement PCP Structural retrofit /f :
projects li __ely in MS4s \Zi‘th high
"" pollutant load reﬂg__ctio requirement

—




Charles @ night — Credit: http://www.flickr.com/photos/soelin/5347754045/

Charles Winter — Credit: http://www.flickr.com/photos/cdevers/4288152820/

Rainy Charles walk — Credit:
http://www.flickr.com/photos/seangraham/4435913257/

Charles tree lined — Credit: http://www.flickr.com/photos/teeves/3662325290/

Blue-green bloom — Credit: EPA

Warning poster — Credit: CRWA

Hemisphere Charles — Credit:
http://www.flickr.com/photos/evanzxcv/4236101332/

Power plant — Credit: EPA

Leaf on sidewalk — Credit:
http://www.flickr.com/photos/myklroventine/2577753017/

Car exhaust — Credit:

http://www.flickr.com/photos/48722974@N07/4478993066/



Fertilizer — Credit:
http://www.flickr.com/photos/70267096 @N00/3527224804/
Lighthouse gears — Credit:
http://www.flickr.com/photos/joelmutate/46795031/
Rowers — Credit: http://www.flickr.com/photos/haoli/2962973148/
Stormwater Drain — Credit: EPA
Street sweepers — Credit: USGS
Both Structural Diagrams — Credit : Tetera Tech Inc.
LID sidewalk — Credit: LID sidewalk
http://www.flickr.com/photos/12806078 @N04/1336910652/
Both LID streets — Credit: EPA
LID parking lot — Credit: EPA
Charles single rower — Credit:

http://www.flickr.com/photos/cdevers/4666759917/
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Template workbooks are available
for download

www.epa.gov/ne/npdes/stormwater/draft manc smsdgp.html

You are here: EPA Home » EPA Mew England # A-Z Index # Permits / Storm Water # NPDES Storm Water Permits

# Draft Massachusetts Maorth Coastal S5mall M54 General Permit

Draft Massachusetts North Coastal Small MS4 General
Permit

e Non-structural Reductions Workbook
e Structural Reductions Workbook

e Reductions Workbooks Manual


http://www.epa.gov/ne/npdes/stormwater/draft_manc_sms4gp.html

Draft Permit part 2.2.1(d)

Implementation and completion timeline
Priority ranking of areas

Description of non-structural controls

iv. Description of structural controls

v. Implementation scope (Total vs. MS4-Only)

vi. Calculation of phosphorus loads

vii. Calculation of required percent reduction

viii. Elements of the PCP

ix. Elements of the PCP progress report

X. Reporting of estimated change in phosphorus load



Phosphorus Control Plan Template

Today:

e L N NN NN SN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NEEEE NN NN NN NN NNENEEEEEEEEEENEEEEEE

{ iii. Description of non-structural controls ]
= 1WHhk2=Nnn-Structural Calculator. xls

~
iv. Description of structural controls

B8 wkbk3_struckural Caleulator, xls

31



% Effectiveness Approach

[Load] X % Effectiveness = Reduction

Area = 2 acres

Commercial land use = 1.5 (Ib/acre/yr)

Phosphorus Load Export (PLE) rate

2 acres x 1.5 (Ib/acre/yr) =[ 3 Ib/year ]

34



% Effectiveness Approach

Load

Street sweepin
air technology:

X [% Effectiveness] = Reduction

o with a weekly frequency using regenerative
'..8%

3 Ib/year

36



% Effectiveness Approach

Load x % Effectiveness = Reduction

0.24 Ib/year
0.11 kg/year

3 lbs/yr x 8%

Required reduction (Franklin) = 1,098 kg/year



Non-structural Calculator

e L N NN NN SN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NEEEE NN NN NN NN NNENEEEEEEEEEENEEEEEE

[ 1WHhk2_Nnn-Structural Calculakar, xls
e |Introductory worksheet
e Summary worksheet

 Four BMP worksheets:
— Street sweeping
— Catch basin cleaning
— Phosphorus fertilizer elimination
— Leaf litter pickup

e Constants worksheet
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[ 1WkuE_NDn-Structural Calculakar, xls
Introduction

* Contents and Instructions
e Color key

Beige cells: instructions
Yellow cells: input data
White cells: constants and coefficients

(areen cells: calculations
Slue cells: results

Introduction

42
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[ 1WkuE_NDn-Structural Calculakar, xls

Summary

(IB/yr) (kgiyr)
Scope of Phosphorus Control FPlan Total
1998-2002 Phosphorus Load 4 646.68 2.1[]8.?2‘
Fercent Reduction Required H2 .1 ”:
Required Phosphorus Reduction 2226 62 1.010.08
Street Sweeping 120 42 a4 62
Catch Basin Cleaning 52 24 2370
Fhosphorus Fertilizer Elimination 398.01 180.54
Leaf Litter Pickup 209 81 9517
Total Non-structural Reductions 780.47 354.02
Percent Non-structural Reductions 16.8% 16.8%

Summary
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[ 1WkuE_NDn-Structural Calculakar, xls

Table G-2 in Draft Permit

Charle: Eiver Watershed

Commumnity

Franklhin

Dramage Area (ha)

1998-2002 Loading (kz'~1)

TMDL Loading (kgT)

Total Percent
ot Eeduction
Fequired
b 288 59
2 10872
1.010.58 £11% J|




[ 1WkuE_NDn-Structural Calculakar, xls

Street Sweeping

Individual Site Street Swee

Step 2:

Input land area data for individual sites
performing street sweeping.

g

Site Name Site Land Use |Developed Area| Composite PLE | Freguency of Technology
- Cateqory of Site (acres) |Rate (lbiacrelyr) SWweeping Used
Company XY 2Z " i - - et Hegenerative
Grounds Commercial =0t - LEE L Airacuum
Riverzide High Density 530 Weeklv Regenerative
Condos Rezidential o VEERL Airifacuum
- _— Hegenerative
Choose LEEL AjrfVacuum
Sweeping Reduction Reduction
Effectiveness |Credit (Ilb/yr] Credit { kgiyr)

8.0% 0.24 0.108

8.0% 0.74 0.337

8.0% 0.00 0.000



(]

BMP Effectiveness:

1WkuE_NDn-Structural Calculakar, xls

Sweeping Sweeping
Frequency Technology Effectiveness References
_ Mechanical B 1o Center for VWaterzhed Protection. 2008. Deriving Reliable
Zxiyear le - . .
: chanical sroem - Pollutant Removal Rates for Municipal Street Sweeping
Regenerative and Storm Drain Cleanout Programs in the Chezapeake
"L II = .\-. e = 0L H LA
hitp:/lwww worldeweeper.com!Street/Studies/CYVPStud
Monthhy le ' 3% . :
¥ |Mechanical Broom & v/CB StrestSweeping pdf
Regenerative
KMonthhy ey 2%
Airacuum
Monthhy and weekly 2weeping effectivenez: from CVWP
eekhy 1= i Zo% . - . .
Weekly Mechanical Broom - report. Biannual sweeping effectivensss iz best
} Regenerative o profez=ional judgemesnt.
r=1=1' 3 ¥
eekly AjrPvacuum .

Street Sweeping

57




[ 1WkuE_NDn-Structural Calculakar, xls

Step 2:
Input land area data for individual sites
performing street sweeping.

Individual Site Street Sweephig
) Site Land Use |Developed Area| Composite PLE | Fregquency of Technology
Site Name 5 . 5
- Cateqory of Site (acres) |Rate (lk/acrefyr] SWweeping Used
Company XY 2Z " i - - et Hegenerative
Grounds Commercial 2.00 1.50 feekh Airacuum
i : snaity Regenerative
Riverside High Density 930 1.00 Weekly =]
Condo= Fezidential Adrfvacuum
_ ., Regenerative
I_-h':':EE I:l:l: o H'EEI‘-\.I}'- .-'-"-.ir.-"'.-rﬂ CUUM
Swwreeping Reduction Beduction
Effectiveness |Credit (llkyr) Credit (koyr)
2.0% 0.24 0.10%
2.0% 0.74 0.337
2.0% 0.00 0.000
Individual 5ite Credit: 0.93 0.45




@1WHZIHE Mon-Skruckural Calculatar, xls

Programmatic street Sweepmg]

Land Use (LU]J

Areas with
Roads Swept

Composite PLE

Fregquency of

Technology

Cateqory rate (lb/acrelyr SWeeping Used
[acres] i vl —
Commercial 437.52 1.50 Monthhy Mechanical Broom
Indu=trial 667 .60 1.30 Monthhy Mechanical Broom
Freeway 260,95 0.20 Monthhy Mechanical Broom
.Lc':; Density fq 4 . ) _ :
Rezidential 1,251.12 0.27 Monthh Mechanical Broom
Medium Denzity 2 947 11 0.50 Manthly Mechanical Broom
Rezidential
igh Density 26353 1.00 Manthly Mechanical Broom
Rezidential
Agriculture 140.00 0.45 Zxivear Mechanical Broom
Forest 1,653.00 0.12 Z¥ivear Mechanical Broom
Open Land 186.18 0.27 Zxivear Mechanical Broom

Street Sweeping

60




[ 1WkuE_NDn-Structural Calculakar, xls

Swreeping Reduction Reduction
Effectiveness Credit (lbsivr) Credit (ko'yr)

2% 19.67 5.02

| 2% 26.02 11.80
2% 0 .48 2.0d

2% 11.528 5.43

2% 44 15 20.05

2% a.05 3.65

1% 0.62 028

1% 1.82 0.27

1% 0.50 0.23
Programmatic Credit: 119.43 54,17

Street Sweeping




[ 1WkuE_NDn-Structural Calculakar, xls

Programmatic Credit: 119.43 8417
Individual Site Credit: | 0.98 0.45
Total Street Sweeping Credit: 120.42 hd. 52

Street Sweeping

65
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[ 1WkuE_NDn-Structural Calculakar, xls

| |
Conversion Factors: Phosphorus Load Export rates:
Composite Impervious Composite | Impervious | Pervious PLE
Land Use (LU} PLE rate PLE rate Pervious PLE PLE rate PLE rate rate
\Value Unit Category (kohalyr) (kohalyr) rate (ka'hafyr) | (llvacrefyr) | (Iacreiyr) (Ilacreiyr) | Reference
acres per
247 hectars Chooze
squars
23 58) |fest per Commercial 182 25 0.30 1.51) 223 0.27 Z
gallons per
74805 cubic foot Indusztrial 1.45 2.00 0.30 1.30 1.7% 0.27 2
liters per
37854  |gallen Fregway 0.80 1.50 0.30 0.80 1.34 0.27 2
pounds per Low Density
2.2045 kilogram Re=idential 0.30 1.00 0.15 0.27 0.85 013 3
Medium Denzity
Reszidential .55 1.50 0.30 0.50 1.34 027 2
High Density
Street Sweeping Frequencies Residential 1.12 2.50 0.30 1.00 227 027 Z
Zxiyear Agricutture 0.50 0.50 (.50 0.4 0.45 0.45 1
Ionthhy Foreszt 013 1.00 010 012 0.25 0.09 3
Veekhy Open Land .30 1.00 0.25 0.27 0.88 022 3
References:
Budd, L.F., and D.W. Mealz. 1954, Draft Final Report. Lake Champlain Nonpoint Source Pellution
1 Azzezzment. LCBP Technical Report No. 84, Lake Champlain Basin Program, Grand lzle, WT.

Scope of Phosphorus Contral Plan

Tota
MS4-anly

(%]

Shawer, E., R. Horner, J. Skupien, C. May, and G. Ridley. 2007. Fundamentalz of Urban Runoff

Management: Technical and Inztitutional lzzues. North American Lake Management Scciety,
Madizon, VW, in cooperation with the U.S. Environmental Protection Agency.

[*=]

b=g=i=

Calicration of phosphorus export coefficients for Total

Maximum Daily Loads of Maz=achusettz'z lakes. Lake Rezervoir Management 15:205-215.

Conversions and Coefficients

72
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ESF) wikbkz_Mon-Struckural Caloulator, xs

MassGIS Land Use to PCP Template Land Use Categories:

Template Template
Maz=z GIE Lamd Usze Mazz GIS | Descriptio Lamd Usze
LU_CODE Description Cateqory LU_CODE [ Cateqory
1 Crop Land Aqgriculture 26 Golf Course Open Land
2 Pasture [active] | Agriculture 23 Marina Commercial
3 Farest Farest b | ""b"!‘ P':Ibhc t Commercial
Institutional
Man-Farested
4 Ve etland Farest 34 Cemetery Open Land
5 Mining Open Land 55 Orchard Farest
Open Land
& [includes Open Land 36 Murzery Aqriculture
inactive
Participation . Farested
T Frocrention Aqriculture 3T weetland Farest
wWery Low .
L= Spectatar Op«n Land 56 Dienzity Law Dhenzity
Recreation . . Fesidential
Fesidential
3 water E?ﬂd Open Land 34 Junkyards Indusztrial
Becreation
MAulti-Family High Diensity Eirushland { -
1 Besidential Besidential 4 Euccessional Forest
1 High Diensity High Diensity
Besidential Besidential
1o Medium Density | Bedium Density
Besidential Besidential
15 Law Diensity Law Diensity Land Use | Ma=z=s GIE
Riezidential Riezidential Category | LU_CODE
Zaltwaker
s W etland Water Commercial |16, 29, 3
15 Cammercial Cammercial Industrial |15, 19, 39
16 Industrial Industrial Freeway |18
Low Dienzity
17 Urban Open Open Land Rezidential |13, 38
Pledium
15 Transportation Freeway Diznzity
RBesidential |12
. High Diensity
13 waste Disposal Open Land Frezidential 10, 11
20 waker waker Aqgriculture |1, 2, T, 23, 36
25 Cranberry Eiog Aagriculture Farest 3,4, 36, 37,40
Powerline {
24 Uitility Upen Land OpenLand |5, 6,7, 8, 9, 17, 13, 24, 25, 26. 54
25 Eandy Beach Open Land ‘W ater 14, 20

F

Conversions and Coefficients
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[ 1WkuE_NDn-Structural Calculakar, xls

(Ib/yr) kayr)
Scope of Phosphorus Control Plan Total
1998-2002 Phosphorus Load 4 648 88 E.1EIE.I"E“Ir
Fercent Reduction Required 52.1?-';
Required Phosphorus Reduction 222682 1.010.08
Street Sweeping 12042 a4 62
Catch Basin Cleaning 52 24 2370
Fhosphorus Fertilizer Ellimination 398 01 180.54
Leaf Litter Pickup 209 61 9517
Total Non-structural Reductions 780.47 354.02
Percent Non-structural Reductions 16.8% 16.8%

Summary

74



Structural Calculator

B wkbk3 Struckural Calculator, xls

Introductory worksheet
Summary worksheet

Six BMP worksheets:
— Infiltration

— Biofiltration

— Other filtration

— Stormwater wetlands
— Detention

— Rain water harvesting

BMP effectiveness worksheet
Constants worksheet



B wkbks Structural Calculatar, s
Introduction

* Contents and Instructions
e Color key

Beige cells: instructions
Yellow cells: input data
White cells: constants and coefficients

(areen cells: calculations
Slue cells: results

Introduction

76



El 1Wk]:uk3 Sktruckural Calculator, xls

Summary

Structural EMP Summary (Ibfyr) (ka/yr) I
Scope of Phosphorus Control Plan Total
1998-2002 Phosphorus Load 4 648 68 2.108.72
Fercent Reduction Required 52.1%
Percent Non-structural Reduction 16.8%
Infiltration 52910 240.00
Siofiltration 463 37 21018
Other Filtration 155.30 7045
Stormwater Wetlands 388 04 176.01
Detention 73.64 2340
Rainwater Harvesting 40.16 18.22
Total Structural Reductions 1,649.60 748.26
Structural Reduction Required 35.3?-‘&:"
Structural Reduction Achieved 35.5%




El 1Wk]:uk3 Sktruckural Calculator, xls

Infiltration

Input Infiltration BMPs

Impervious PLE

Impervious

Water Quality

site Hame BMP Type Land Use Catchment Area .
rate (Ib/acrelyr) (acres) Depth (in)
Infiltration trench /
subsurface
Town Garage retention Commercial 223 1500 0450
Medium Density
Smith Driveway Porous pavement Residential 1.34 0.03 1.00
Medium Density
About 3,000 driveways | Porous pavement Residential 1.34 90.00 1.00
Infiltration basin /
raingarden /
Town Library bioretention areas Commercial 223 10.00 0.50
Infiltration basin /
raingarden /
School bioretention areas Commercial 223 5.00 0.50

Infiltration




El 1Wk]:uk3 Sktruckural Calculator, xls

Ilnput Infiltration EMFE

Calt_?h%a Water Elu.aliw i | Water Quality Trea.tment Rec.iucti{m Recfucti{m
[acres] Depth (in) Volume (yd~3) | Effectiveness | Credit (Ibs/yr) | Credit (kgfyr)
15.00 0.50 % 1,008 75% 2510 11.39
4 90% 0.04 0.02
12100 90% 108 44 4919
672 80% 1785 5.10
336 80% 5.93 4.05
Infiltration BMPs Credit: 529.10 240.00

Infiltration



El 1Wk]:uk3 Sktruckural Calculator, xls

Ilnput Infiltration EMFE

BIP T Water Quality i | Water Quality Treatment Reduction Reduction
SWT_Ype Depth (in) Volume (yd~3) | Effectiveness | Credit (Ibs/yr) | Credit (kgfyr)
Infiltration trench /
subsurface
retention 0.50 % 1.008 Th% 2510 11.39
4 80% 0.04 0.02
12.100 80% 108 44 4919
672 80% 17.85 8.10
336 50% 5.93 4 05
Infiltration BMPs Credit: 529.10 240.00

Infiltration



Pollutant Removal
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BMP (no
underdrain)

Effectiveness
(0.25" treatment
depth)

Effectiveness
(0.5" treatment
depth)

Effectiveness
(1.0" treatment
depth)

References

Infiltration basin /
raingarden /

See Spreadsheet 9 Structural BIMP

Y% |Effectiveness Matrix

hioretention areas G0% a0% 95%
Infiltrating water

quality swale 60% 50% 95%
Infiltration trench /

subsurface

retention A0% TH% 90%
Porous pavement 50% 5% 90%

Infiltration
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EMP Effectiveness

Water Quality Depth

BIMP type 0.25" 0.5" 1.0"
Infiltration basin / raingarden /
hioretention areas 60% B0% 855
Infiltration BMPS |Infilirating water quality swale G0% 80% 0504
(no underdrain) ||nfiltration trench / subsurface
retention 0% 5% 90%
Forous pavement 0% 5% 80%
Biofiltration BMPs |Raingarden / biofiltration 40% 650% 5%
(with underdrain)
Dy water quality swale 40% 60% 7h%
Tree hox filters 35% 45% 60%
o - 2R F ik
Other filtration =and filter 35% 45% 60%
93

BMP Effectiveness
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Reference 1 Reference 2
Effectiveness Source Walh Comments Effectiveness Saurce Wab
B soils (0,82 infhr
61% TetraTech 0.25 infiltration) 32% TetraTech 0.5
[Mid-Atlantic Water
T5% Frogram 1.0 +-15% 20% to 20% MassDEF 0.5
B soils (0,82 infhr
48% TetraTech 0.25 infiltration) 74% TetraTech 0.5
id-Atlantic Water
80% Program 1.0 AB soils; +-15%
38% TetraTech 0.25 28% TetraTech 0.5
[Median, few data
a3% CWP Database 2000 Y points 20% to 90% MassDEF 0.5
Referencing Universi
9% to0 70% Filterra 2010 A See comment 0% to GE% MazTEF of Virginia study
[Mid-Atlantic Water
60% Frogram 1.0 +-15% 59% CWP Database 2007 MIA

BMP Effectiveness
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Reports looked at:
Center for Watershed Protection. 2000, Mational Follutant Removal Ferformance Database for Stormwater
Treatment Practices. Znd ed.
Center for Watershed Protection. 2007, Mational Follutant Removal Ferformance Database for Stormwater
Treatment Practices. 3rd ed.
Lenth, J. et al. 2010, White Paper. Filterra® Bioretention Systems: Technical Basis for High Flow Rate
Treatment and Evaluation of Stormwater Quality Performance

Massachusetts Department of Envircnmental Protection. 2008, Volume 2, Chapter 2: Structural BMFP
Specifications for the Massachusetts Stormwater Handbook,

Massachusetts Stormwater Evaluation Project (MasSTER). 2011, "Stormwater Technologies Clearinghouse.

Accessed May 5, 2011,
[Mid-Atlantic Water Pragram. 2009, Developing Best Management Practice Definitions and Effectiveness
Estimates for Mitrogen, Phosphorus and Sediment in the Chesapeake Bay Watershed.

TetraTech. Stormwater Best Management Fractices (BMP) Perfarmance Analysis. 2010,

hitp iy stormwatercenter.net'Librard S TP-Fal

hitp sy stormwatercle net!/CWP S 20Documen

07%20Matl % 20P ollutant® 20Remaoval %2 0F erfol

hitp:wnwew filterra.comiimagesiuploads/iZ010-058-

20 Filterra High Flow Rate Treatment Whiteg

http s mass. gowdepiwaterlawsivZ o pdf

http‘mastep.netindex.cfim

http:ifarchive . chesapeakehay.netpubs/BME AZE

http iy epa.govinenpdes/stormwaterassets

Analvsis-Report. pdf

BMP Effectiveness -
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Ilnput Infiltration EMFE

Infiltration

i | Water Quality Treatment Reduction Reduction
Volume (yd~3) | Effectiveness | Credit (Ibs/yr) | Credit (kgfyr)

1,008 75% 2510 11.39

4 90% 0.04 0.02

12,100 90% 108 .44 49.19

672 80% 17.85 g.10

336 80% 8.93 4.05
Infiltration BMPs Credit: 529.10 240.00
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Impervious 'Tr_';pewil:rus Area |[% Impervious

Treated Area Summary Area (acre) Treated (acre) Treated

Commercial 289 41 265.00 02%
Industrial 455 .50 425.00 83%
Freeway 148.07 120.00 81%
Low Density Residential 454 72 410.00 80%
Medium Density Residential 068.23 R20.03 82 %%
High Density Residential 136.92 115.10 B4%
Agriculture 57.80 50.00 B86%
Forest 187.28 150.00 80%
Cpen Land 103.9% 100.00 815 %
Total area 2 401.95 2155.13 80%

Summary




Thank you

Questions ?

6/30/2011

Jack Melcher

US EPA — (OEP06-1)

5 Post Office Square — Suite 100
Boston, MA 02109-3912
617.918.1663
melcher.john@epa.gov

U.S. Environmental Protection Agency
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