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Background: What is BMPs

Point BMP: Practices that capture upstream drainage at a
specific location and use a combination of detention,
Infiltration, evaporation, settling, and transformation to
manage flow and remove pollutants.

Linear BMP: Areas adjacent to the stream channels that
provide filtration of runoff, nutrient updates, and ancillary
benefits of shading, habitat, and aesthetic value.

- Area-based Practices: Land-based practices that affect
ﬁ‘ larger area management, land cover and pollutant Inputs
(e.g., fertilizer, pet waste)
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Biotention at Xikeng Reservoir, Shenzhen, China




Background: What is a model?

« A theoretical construct system to represent those
geological-, hydrological-, and ecological processes In
watersehds.

* Incorporating prior observations drawn from field
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Background: Model Categories

Landscape models

— Runoff of water and materials on and through the land
surface

Watershed models

— Combination of landscape and receiving water
models

Site-scale models (BMP models)
— Detailed representation of local processes A as;%

Decision Support System (DSS)

— Incorporation of GIS, watershed model and
BMP model
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Explicit vs. Lumped Treatment
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A summary of reported literature

| Table 2 Comparison of the assessment ability of watershed models based on reported literatures«

Agricultural BMPs# SWAT® AGNPS+ AmmAGNESe HSPF¢ ¢
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Summary of Watersheds models

vezriable constant
steps (from 1
minuteup to 1
dzy) ¢

impervious land areas,
stream. ¢

infiltration.¢

of detached sediment
calculated kv an
experimental non-liner

equation ¢

cohesivz sediment
transport.¢
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« Appendix«
% Table 1 Summary of watershed models with respect to BMP assessment-
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How SWAT represent various BMPs

 WDM: Watershed Data Management Files (Time Series
Store, TSS Files)

 Table3 Key parameters adjusted to represent various BMPs in SWAT modele

|
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Two typical BMP models

|
- Table 2 Summary of BMP models and their characteristics- .
Model~ Modules« Processes/ Mechanisms« Water Quality Constituentse Developer~
REMMe Hydrology« Infiltratione Sediment« USDA«
Sedimente Evaportransporation« Nutrients (C, N, P)e
Nutriente Surface and subsurface flow routing«
Vegetative growth.e Nutrients cycling (C. N, P)«
Sediment transport.o
VESMOD« Hydrology« Infiltratione Sediment« NCSU Biological &
Sediment transport« Overland flow routing« Pesticidee Agricultural Engineeringe
Pesticide removal.e Sediment transport«
Pesticide trapping.¢

7- )\t




BMP models: Point BMPs

BMPs

Present Approach

Optional Future Approaches

Bioretention

eHoltan-Lopez equation
eConstant evapotranspiration
(ET) rate

eStage-outflow storage routing
using weir and/or orifice
equations

eCompletely mixed pollutant
routing

e1st order decay

eUnder drain percent reduction
(user defined)

eGreen-Ampt infiltration

eCalculate potential ET and actual ET
eContinuously stirred tank reactor
(CSTR) in series pollutant routing
ePlug flow pollutant routing

eKadlec and Knight’s (1996) 1%t order
Kinetic method

eSedimentation

ePhysically based substrate filtration
and sorption

Detention pond

eHoltan-Lopez equation
eConstant ET rate
eStage-outflow storage routing
using weir and/or orifice
equations

eCompletely mixed pollutant
routing

e1st order decay

oeGreen-Ampt infiltration

eCalculate potential ET and actual ET
o¢CSTR in series pollutant routing
ePlug flow pollutant routing

eKadlec and Knight’s 15t order kinetic
method

eSedimentation 14




BMP models: Point BMPs

BMPs Present Approach Optional Future Approaches

Wetland eHoltan-Lopez equation eGreen-Ampt infiltration
eConstant ET rate eCalculate potential ET and actual ET
eStage-outflow storage routing ePollutant routing CSTR in series or
using weir and/or orifice plug flow
equations eKadlec and Knight’s (1996) 1%t order
eCompletely mixed pollutant Kinetic method
routing eSedimentation
e1st order decay

Infiltration eHoltan-Lopez equation oeGreen-Ampt infiltration

trench eConstant ET rate eCalculate potential ET and actual ET

eStage-outflow storage routing
using weir and/or orifice
equations

eCompletely mixed pollutant
routing

e1st order decay

ePollutant routing CSTR in series or
plug flow

eKadlec and Knight’s (1996) 1%t order
Kinetic method

eSedimentation

ePhysically based substrate filtration

[

and sorption




BMP models: Linear BMPs

BMPs Present Approach Optional Future Approaches

Linear BMPs: Areas adjacent to the stream channels that provide filtration of runoff, nutrient
uptates, and ancillary benefits of shading, habitat, and aesthetic value

Buffer ePollutant trap efficiency as a eNonlinear reservoir overland flow
Strip/Riparian | function of strip width (flow routing
Buffer length) eKinematic wave overland flow routing

eProcess-based sediment interception
simulation method

eProcess-based nutrient/pollutant
removal simulation method




BMP models: Area-based BMPs

BMPs Present Approach Optional Future Approaches

Area BMPs: Land-based practices that affect impervious area management, land cover, and
pollutant inputs (e.q., fertilizer, pet waste)

Street eStreet sweeping pollutant eAdditional controls on type and
Sweeping removal effectiveness (SWMM) | frequency of sweeping
Impervious ePervious/impervious areas elmpervious area to pervious area land
area reduction | (SWMM) routing
Land ePollutant build-up/wash-off eUpdate to Universal Soil Loss
management rates (SWMM) Equation (USLE), adjustment of
e|nfiltration rate (SWMM) parameters
eProcess-based simulation of soil
profile and associated pollutant removal
mechanism
eDatabase approach for estimating
pollutant reduction 1y \

1 AR T '"yu““"" ,,,"':,"1"‘1‘!‘ iy T ““ ’ ,ﬁpﬂ"‘ I .“‘ W



Contents

Background

Watershed models

BMP models

Decision Support System

Implication




3 %,

BETTER ASSESSMENT SCIENCE INTEGRATING (¢E"

TMAL
e\ 1982y
NG

Mine—

Land Use/

|
|
|
|
Land Cover : «TARGET : TMDLh d
|
| YASSESS el Watersheds
| . | Source water
| eData Mining _
e\Ws Delineation | (4F))r0teCt|0n

eReporting |
eImport local dath

aBASINS GIS Environment

b Windows-based Interface
Wingdows Shell w/FORTR :




‘x

BETTER ASSESSMENT SCIENCE INTEGRATING %

 BMP design

— Properly size and configure practices

— Evaluate effectiveness of BMP after design and
construction

 Site development

— Evaluate effectiveness of multiple practices for
hydrology and water quality

— Optimize selection and placement of practices
« \Watershed management

— Analyze watershed-wide implementation
« Program evaluation Community Scale b

« CSO reduction Lot Scale .
 TMDL compliance I’*
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BMP-Decision Support System (BMP-DSS)

Data Collection
(GIS and Field Testing)

Field Reconnaissance

.

Land cover map

Land ownership map Potential BMP/LID
2-ft contour map [ Types & Sites
Soil data
Groundwater level
Funoff
> Characterization

Underground utility data >
Design EMP
Storm BMPDSS < Ferformance

4...

Drainage area delineation

Approach Optimization \ Evaluation
/ EIMP Cost
w\ Estimation

Recommended EMP/LID
Conceptual Plan




Selected BMP Types
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Sufficient to fill large
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Define BMP Details by SUSTAIN

B Define BMP Parameters P pefine BMP Parameters x|
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Figure 17. Comparison of BVIP optimal and design solutions, and pollutant reduction vs. cost trade-off curve. :
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Future Enhancement - |

« Structured to allow users to select BMP types at various spatial scales
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&

Rain Barrel
Pavement
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Watershed Scale ’
Generalized Pracices
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Trench _9

Disconnected
Imperviousness
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Future Enhancement - 11

More Capabilities

« Add BMP simulation techniques for emerging
technologies/recent research;

« Add optimization alternatives;

* Provide the ability for users to add their own bmp
formulations as a discrete module (requires developing a
generic interface and data exchange tool);
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Future Enhancement - |11

More Ground-Truth and Testing

« Additional applications in diverse urban settings
(could be co-sponsored by other groups);

« Evaluate performance using recent BMP specific
monitoring studies.
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