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Abstract— This paper states how Best Management Practice 

can be used for storm water Management. Conventional 

sewer systems are built on the concept of collecting runoff 

from impervious areas at concentrated points of entry and 

conveying large volumes of polluted and fast-flowing 

runoff, capacity limitations on urban sewer systems require 

significant capital investment which is an economic burden. 

Lack of adequate infrastructure capacity presents significant 

public health and environmental burden. Storm Water 

BMP’s can be used to address capacity concerns by 

managing the demand on the existing infrastructure. 
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I. INTRODUCTION 

Conventional sewer systems are built on the concept of 

collecting runoff from impervious areas at concentrated 

points of entry and conveying large volumes of polluted and 

fast-flowing runoff. There has been a predominant focus on 

capacity that has made dealing with increasing volumes of 

urban runoff problematic. The capacity limitations on urban 

sewer systems require significant capital investment which 

is an economic burden. Lack of adequate infrastructure 

capacity presents significant public health and 

environmental burden.  

Storm Water BMP’s can be used to address 

capacity concerns by managing the demand on the existing 

infrastructure. 

 BMP’s treat storm water at the source;  

 They can prevent it from ever reaching the 

collection system. 

Reducing inflow into the collection system creates 

capacity by lowering system demands. Limiting demand on 

storm water or wastewater infrastructure is opposite side of 

spectrum from increasing pipe capacity or building storage 

tunnels. Reducing upstream loads and the conveyance 

demand on the collection and treatment system is a more 

sustainable approach as it addresses the source of the 

problem (excess runoff) rather than responding to it in a 

reflexive manner.  

Applying storm water BMP’s requires assessing urban 

management opportunities differently. Storm water BMP’s 

are distributed throughout urban landscape and necessitate 

different implementation approach. Managing storm water 

in a decentralized fashion requires assessing urban 

landscapes comprehensively. Retrofitting BMP’s into a 

space-limited urban areas is complicated by existing 

utilities, compacted and contaminated soils, right-of-ways, 

and maintenance accesses. The inherent flexibility of storm 

water BMP’s make them critical component of new urban 

design focused on functional and sustainable design 

landscapes. 

They are integrated in the following manner: 

A. Stand-alone Systems: 

In urban retrofit applications, BMP’s can be applied as 

discrete, stand-alone systems to meet specific localized 

water quality needs. 

B. Hybrid systems: 

Creates a treatment train of storm water BMP’s and 

conventional controls. This approach is often used for 

separate sewer systems to provide enhanced water quality 

prior to discharge. 

C. Complement to existing infrastructure: 

Often used in combined sewer areas to relieve the hydraulic 

burden on infrastructure and enhance its operational 

performance. 

Conventional storm water practices are often 

installed as inlet or end-pipe units that provide settling or 

filtration. Storm water BMP’s provide range of options 

before storm water enters the collection system. Main 

difference in implementation is the need to understand land 

use and function to appropriately use such systems. 

Conventional controls do not require this level of 

understanding as the prime focus is on hydraulic function of 

run-off collection systems. Storm water BMP’s work before 

the storm water enters into the collection system, and 

therefore, there is a need to understand land use, pollutant 

type and load, building construction, and basin type for 

selection of optimal decentralize treatment practice. 

 
Fig. 1: Above Demonstrates a Conceptual Plan of Integrated 

Storm Water BMP’s In Urban Area 

II. GOAL 

 The goal of using storm water BMP’s is to replicate 

hydrological cycle elements that have been lost in 

urban areas.  

 Interest is growing for using these BMP’s for 

retrofits and for controlling Combined Sewer 

Outflows (CSO’s). 
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 By constructing small-scale distributed storm water 

management devices at individual sites, these 

BMP’s have the capability to meet multiple 

objectives, in a way that conventional approaches 

do not.  

 Storm water BMP’s use unit processes of 

hydrological cycle, such as infiltration, detention, 

and evapo-transpiration to meet these objectives. 

 The ability to use multiple hydrologic and 

hydraulic processes allows the controls to be 

combined into a ‘treatment train’ to meet targeted 

storm water management objectives. 

III. OBJECTIVES 

Conventional end-of-pipe devices such as detention systems, 

are typically designed to meet the single storm water 

management objective of peak discharge attenuation, storm 

water BMP’s are designed to treat rain where it falls to 

address the criteria that are critical to managing urban storm 

water runoff and CSO’s. 

 Volume: 

Reduce or delay the volume of storm water that enters the 

sewer system. 

 Peak Discharge: 

Reduce the maximum flow rate into the combined system by 

decreasing the storm water volume and lengthening the 

duration of discharge. This inherently lowers the frequency 

of combined sewer outflows. 

 Water quality: 

Improve water quality through volume reduction, filtering 

and biological and chemical processes. 

In addition to the above, storm water BMP’s also 

fulfill several other criteria for control requirements like; 

 Multiple Objectives: 

The BMP should not be one-dimensional (i.e. satisfy only a 

single management objective) but must at least partially 

meet more than one of the urban storm water management 

objectives. 

 Hydrologic Cycle Elements: 

The BMP’s constituent process should be identifiable as 

elements of the natural hydrological cycle. The function of 

the BMP should be able to be described and quantified 

entirely in terms of those processes. 

 Treatment Train: 

Should be able to be combined with other BMP’s to form a 

storm water treatment train which allows for enhanced water 

quality protections. 

 Site Integration: 

Should be able to be integrated into other functional 

components of the site, such as landscaping and 

infrastructure, without impeding or significantly affecting 

their function. Land that BMP occupies should be able to 

serve purposes in addition to storm water management, such 

as open space or parking. 

 Design Storm: 

Should satisfy management objectives for small, frequently 

occurring storms in order to reduce the incidence of CSO’s 

and mitigate urban storm water pollution. 

 Source Control: 

Should be able to meet the management objectives for 

relatively small quantities of storm water at or near the 

source, rather than at a centralized collection point. The 

BMP should be able to be used in different locations at a site 

to ensure distributed control of storm water. 

IV. BENEFITS OF GREEN DEVELOPMENT 

 Storm water BMP’s prevent, intercept, and/or treat 

storm water near the source, so they can be 

customized to meet the storm water management 

objectives of specific site.  

 Many long term plans propose constructing 

massive storage/conveyance tunnels to intercept the 

overflows that would otherwise be released 

untreated into local water bodies. 

 After the storm ends, the tunnels gradually release 

the intercepted storm water/wastewater to treatment 

plants. BMP’s can be used in conjunction with this 

approach, potentially reducing the infrastructure 

requirements of centralized facilities.  

 BMP’s may collectively reduce the required tunnel 

storage volume by retaining and detaining storm 

water at the source.  

 BMP’s that address water quality will augment the 

treatment provided at treatment plants and may 

improve bio-solids quality by controlling urban 

pollutants at the source. 

 A complementary system of storm water BMP’s 

will prevent storm water and pollutants from ever 

entering the collection system. 

V. APPLICATIONS 

BMP’s can be incorporated into almost any project: 

 Municipal streetscape  

 Community garden projects 

 New residential communities 

 Well design urban shopping centers 

 Malls or market areas etc. 

The following tables provide storm water BMP’s that 

are most appropriate for urban use and their ability to satisfy 

the performance objective of urban storm water 

management and hydrologic elements utilized by each. 

 
Table 1: Storm Water BMP Land Use and Performance 

Objective Selection Matrix 
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Well suited for land use applications for high 

effectiveness at meeting performance objective. 

Average suitability for land use applications, average 

effectiveness at meeting performance objective 

Below average suitability (not commonly used) or low 

effectiveness at meeting performance objective 

Blank - Not applicable for land use 

 

VI. USING MATRICES & MEASUREMENT 

Establishing a metrics and measurement program can help 

benchmark existing conditions, set goals, identify ranges of 

acceptable performance, and empirical evidence on 

performance of projects in other areas. Qualitative and 

quantitative data can be powerful tools to mitigate risks 

about performance, failure, compare costs-benefits, evaluate 

annual performance and build a case for future. 

The basic reasons to measure performance are: 

 To show success 

 Build a case for future projects 

 Identify design flaws  

 Identify maintenance needs 

 Meet regulatory requirements  

 Establish performance benchmarks 

Each identified metrics should have a ‘pass/fail’ 

threshold to allow judge whether BMP is meeting 

expectations with corresponding remedial actions to be 

taken once that threshold limits are reached. These decisions 

should be directly linked to project goals and may change 

over time as priorities shift. 

A. Data Collection & Presentation 

Data collected from other studies either locally or in other 

nearby areas may be applicable to site specific situation. 

Laboratory tests under controlled conditions and publication 

of such results in scientific journals is one such source of 

data. Benefits of this approach are that it’s a low cost or no-

cost method and doesn’t consume time or effort in receiving 

results. The drawback is that results may not be directly 

applicable to climate, soil and other factors for a particular 

site.  An alternative approach is to collect own data by 

measuring results of implemented BMP’s. These may be a 

pilot or demonstration project or they may be BMP’s 

integrated into a commercial or residential site. Its benefit is 

that results are based on local conditions, allowing for easier 

application of measured values to other local sites. Even 

interested matrix can be selected in such a case rather than 

relying on judgment of independent research articles. The 

only drawback is costs associated with monitoring and the 

time consumption required to achieve statistically valid 

results. Data should be organized and present in a way that 

appeals and makes sense to stakeholders and decision 

makers. Urban Local Bodies like municipality or municipal 

corporations will be interested in water quality, recharge, 

and flood control benefits, whereas residents will be 

interested in recreational, aesthetic and social benefits. 

Technical details are required for engineers and researchers, 

whereas brochure with pictures and other graphics more 

interests general public. 

B. Using Models and Estimates 

Existing data and measured values along with some 

reasonable assumptions can be used to model scenarios and 

test outcomes to estimate the impacts of a particular project 

or approach. In the process, the methodology and 

assumptions have to be transparent enough so that approach 

can be evaluated and critiqued by others. Models and 

estimates can be used to test the sensitivity of an outcome to 

different variables to identify which factors that is most 

important in achieving desired results. 

C. Metrics Quantifying BMP Performance 

Identification of goals and objectives is the first step before 

developing a plan to measure system performance. Below 

are few metrics that can help quantify BMP performance: 

1) Conservation: 

 Water Use/Irrigation: how much water, fertilizer 

and other inputs are needed? 

 Green Space: how many acres of open spaces are 

created? How many people will benefit? 

 Habitat: how much wildlife habitat is created? Will 

high value species benefit? (example: Common 

Indian Sparrow) 

2) Economic: 

 Cost: what are the capital installations and 

maintenance costs, how does this project compare 

to other alternatives? 

 Infrastructure: how much piping is needed to 

provide adequate site drainage? 

 Real estate value: What affect did the project have 

on local property values? Is there now the 

possibility for additional density? 

 Other economic factors: will there be a long term 

economic pay-off from reduced storm water utility 

fees? Will it cost more or less to maintain than 

traditional storm water controls? 



An Approach towards Using BMP’s (Best Management Practice) In Storm Water Management for Urban Areas 

 (IJSRD/Vol. 3/Issue 03/2015/115) 

 

 
All rights reserved by www.ijsrd.com 464 

3) Environmental: 

 Water quality performance: What levels of water 

quality benefits are achieved? 

 Flood mitigation: how much rainwater is 

infiltrated? 

 Heat island effect: what are the thermal effects of 

more green space and trees? 

 Sewer overflows: how many liters of storm water 

will enter the combined sewer system? How does 

this compare to other systems? 

4) Social: 

 Recreation: To what extent does the project offer 

opportunities for the community to gather and 

enjoy the space? How many people benefit? 

 Education: Does the BMP offer educational 

opportunities (example: possible study tours or on-

site classroom facilitation scope for students) 

D. Benchmarking and establishing goals 

The matrices to evaluate project performance and success 

should be made as soon as project goals are identified. For 

storm water BMP, one may choose to measure 

 Inflow and outflow water quality and quantity 

 Appearance 

 Maintenance needs 

 Public acceptance etc. 

Thus, monitoring at each project stage, from planning to 

implementation and maintenance can be developed. Next 

step is to take initial measurements for identified metrics at 

project site to determine existing conditions and current 

parameters which will establish a baseline for comparing 

future measurements.  

This allows identifying time trends example; 

 Whether water quality is improving or degrading,  

 Is the appearance improving as vegetation grows or 

is less attractive,  

 Does maintenance needs lessen over time, 

 Acceptability levels of surrounding residents after 

one year or five years etc. 

Establishing such track records is important for various 

reasons: 

 It helps for future projects by identifying design 

flaws and establishing feasibility  

 Helps identify problems with system that requires 

maintenance or redesign before catastrophic 

failures can occur. 

VII. KEY TO IMPLEMENTATION STRATEGIES 

Following the principles and practices mentioned below can 

help ensure that project execution goes smoothly. 

 Establishing an interdisciplinary team right from 

start to end. 

 Understand regulatory and development review 

environment  

 Understanding which BMP’s work best in which 

development settings and how to combine them to 

maximize effectiveness  

 Understand context for your project and desired 

image and character 

 Design with natural hydrologic cycle in mind  

 Consider storm water quality needs in early design 

process  

 Develop facilities that enhance site and 

surrounding community  

 Design sustainable facilities that can be easily 

maintained. (Typical maintenance operations in 

designing facilities include, )  

 Design with public health and safety in mind  

 Public access issues 

VIII. CONCLUSION 

Storm water BMP treat storm water near the source, and 

therefore require a significantly smaller footprint (and 

overall storage volume) than conventional controls. This 

small scale allows them to be integrated into many areas of 

site (e.g.: on roof, in a parking lot, or in landscaped green 

space). When designed properly, storm water BMP’s blend 

in with the landscape and infrastructure; in some cases, such 

as a permeable parking lot. They often serve additional 

purposes besides storm water management such as, 

beautification and recreational amenities. This approach to 

land use is well suited to the space constraints that exist in 

urban areas. They can adapt to the physical constraints of 

the site, such as available open space, degree of soil 

compaction, and the vertical location of sewers, utilities and 

the ground water table. The adaptability of BMP’s provides 

great flexibility with design and implementation, but land 

use will also define the applicability of individual BMP’s for 

a site.  However, from both functional and maintenance 

point of view, some land uses are better suited for a 

particular BMP e.g., green roofs are used frequently in 

dense urban applications but rarely for single family 

residential buildings. BMP’s like permeable pavements may 

have more universal applications. And therefore, is based 

upon satisfying hydrologic or water quality objectives 

within the context of particular land use. 

Practical utilization of BMP’s by few Cities: and 

demonstration projects and benchmarks  

City of Portland has long term BMP monitoring 

program that measures performance of eco-roofs, rain 

gardens, and other innovative practices throughout the city 

and also publish reports on BMP performance annually. City 

of Philadelphia showed how BMP’s would impact stream 

health and infrastructure needs by identifying metrics and 

modeling outcomes. They compare costs of infrastructure 

solutions against land-based BMP solutions and generated 

results that showed that new local storm water regulations 

reduced infrastructure costs by eliminating the need for 40 

million gallons of storm water storage tank capacity. City of 

Chicago establishes an annual Environmental Action 

Agenda that sets performance targets for a variety of inputs 

such as number of installed rain gardens, and provides 

annual report card demonstrating performance achievements 

and target meets. City of Santa Monica since 1994 produces 

such annual report card and mails to its residents. 

REFERENCES 

[1] http://mrsc.org/Home/About-MRSC.aspx 

MRSC is a non-profit NGO which provides 

research articles to govt. bodies for capacity 

building and collaborative efforts.  



An Approach towards Using BMP’s (Best Management Practice) In Storm Water Management for Urban Areas 

 (IJSRD/Vol. 3/Issue 03/2015/115) 

 

 
All rights reserved by www.ijsrd.com 465 

[2] http://www.epa.gov/greeningepa/stormwater/best_

practices.htm 

U.S. Environmental Protection Agency (EPA) 

[3] Maine Department of Environmental Protection 

http://www.maine.gov/dep/land/stormwater/storm

waterbmps/ 

[4] International Storm Water BMP Database 

http://www.bmpdatabase.org/ 

[5] State of New Jersey, Dept. of Environmental 

Protection 

http://www.nj.gov/dep/stormwater/bmp_manual2.h

tm 

Storm water Management Best Practice Manual 

[6] Pennsylvania Storm Water Management Best 

Practice Manual 

http://www.elibrary.dep.state.pa.us/dsweb/View/Co

llection-8305 

[7] Using Rainwater to Grow Livable Communities  

Sustainable Storm water Best Management 

Practices (BMPs) 

http://www.werf.org/liveablecommunities/index.ht

m 

[8] City of Chicago: Guide to Storm Water Best 

Management Practices 

http://www.cityofchicago.org/dam/city/depts/doe/g

eneral/NaturalResourcesAndWaterConservation_P

DFs/Water/guideToStormwaterBMP.pdf 

[9] California Storm Water Quality Association 

Handbook on Storm Water Best Management 

Practices 

https://www.casqa.org/sites/default/files/BMPHand

books/BMP_NewDevRedev_Complete.pdf 

[10] Minnesota Pollution Control Agency  

Storm water Management Best Practice Manual 

http://www.pca.state.mn.us/index.php/water/water-

types-and-programs/stormwater/stormwater-

management/stormwater-best-management-

practices-manual.html 

[11] University of Minnesota 

Assessment of Storm Water Best Management 

Practices 

http://wrc.umn.edu/prod/groups/cfans/@pub/@cfan

s/@wrc/documents/asset/cfans_asset_115795.pdf 

 

 


