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The first step involves the evaluation and 
selection of the appropriate modeling tool(s)
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What is PLAT

• PLAT – Pollutant Loading and Analysis Tool

• Comprises of commonly used pubic domain models

• Designed to support decision-making
 How effective are BMPs and GI in reducing runoff and 

pollutant load

 What are the most cost-effective BMP options
 Where to implement

 What type

 How large
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Satellite Imagery

PLAT 
Results

The PLAT method efficiently screens BMPs
prior to detailed modeling

BMP Screening BMP Sizing

BMP Optimization
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Where It Applies?

• Evaluate and select BMPs to achieve loading targets set 
by a TMDL

• Identify protective management practices and evaluate 
pollutant loadings for Surface Water Protection

• Develop cost-effective management options for a MS4

• Determine a cost-effective mix of green infrastructure 
measures to help meet optimal flow reduction goals in 
SSO control programs
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The Pollutant Loading Analysis Tool (PLAT) is an 
approach that combines three models and 
satellite data to achieve the City’s goals
PLAT 
Component Function

Public
Domain

Data
Satellite Imagery • Impervious cover 

• Land cover
• Preliminary Pollutant ranking 

PLOAD • Pollutant loading & hot spots
• Calibrate P8 model
• Screen BMPs

P8 • Simulate and route pollutants
• Evaluate alternatives
• Preliminary BMPs sizing

SUSTAIN • Final BMP sizing
• BMP optimization
• Assess TMDL compliance
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Watershed modeling requires several common 
input parameters

Soil & Rainfall
• Annual 
• Hourly

Pollutant Load
• Before
• Treatment

BMPs
• Performance code
• Removal Efficiency

Pollutant Reduction
• Applied to base line

load

Land Use
• EMC (urban)
• Unit Load (Non-urban)

Discount Factors
• BMP Specific
• Treatability Factor)
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Water Quality Modeling with PLAT –
Simple Approach

• Satellite Remote Sensing

 Impervious cover mapping 

 Land cover mapping

 Pollutant hot-spots characterization

• PLOAD Modeling

 Pollutant load calculation and characterization

 Initial data for calibration – P8 & SUSTAIN

 BMP - Screening 
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Satellite imagery is a unique input 
parameter used with the PLAT approach

Benefits:
 Suitable for impervious mapping

• Accurate & Recent
• Frequently updated (every 1.5 days)
• Cloud cover impact information
• Site-specific

 Suitable for land cover mapping
• Open space
• Automated by digital image processing 

techniques

 Saves Time & Low Cost
• City of Torrance ($1000)

Satellite: WorldView-2
Company: DigitalGlobe’s High Resolution
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Impervious Surface can be readily 
extracted from satellite imagery

Any surface not
penetrable by 
water

Includes streets, 
parking lots, side-
walks and building 
roof tops

Transportation 
elements 
contribute 
the most to 
impervious surface
area
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Raw Satellite IC Layer

Satellite imagery allows accurate and quick 
estimation of impervious areas 
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Comparison of % imperviousness of sample 
areas confirms accuracy of satellite imagery
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The same Satellite Imagery data can be used 
to quickly identify open space for BMP siting

 Image classification:
• GIS Image Analysis Extension

• Training set w/sun energy reflection

• Identify open spaces, buildings, etc.

 Vacant land selection:

• Prioritize city owned parcels 

• General Plan Land use

• Proximity to stormdrains
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Satellite Imagery
Hot-spot characterization

Pollutant Loads

PLAT 
Results

PLOAD calculates pollutant loads by subbasin for 
BMP screening 

BMP Screening BMP Sizing

BMP Optimization
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Simple Approach – PLOAD Modeling

• Simple spreadsheet model

• GIS based and a module of EPA BASINS

• Computes load on long term basis

• Uses imperviousness, land use and event mean 
concentration

• Efficient in screening BMPs

• Output can be used to calibrate other 
components of PLAT
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Pollutant load by subwatershed

INPUT

OUTPUT
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Satellite Imagery
Hot-spot characterization

Pollutant Loads

PLAT 
Results

P8 calculates time-series pollutant loads by area 
for BMP sizing

Time series of pollutants
BMP locations & sizes

BMP Screening BMP Sizing

BMP Optimization
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Advanced BMP Modeling with P8
(Urban Catchment Model)
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Watershed input data sheet



Filename.ppt



Filename.ppt

Walteria Lake WS

The P8 Model of Machado Lake contains 17 
subareas for detailed BMP modeling
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P8 Model produces time-series pollutant 
loads for BMP sizing and siting

P8 Storm-Event Charts Case: p8_default.p8c Device: AS3-P24 Variable: TSS 10/04/13

Minimum Rain + Snow melt =  1  inches

Storm Event ALL of  83
Date Range 10/6/10 2:00 10/1/12 0:00
Hour Range 74 17496

Rainfall (in) 25.21
Snow Melt (in) 0.00
Rain + Melt (in) 25.21

Variable Inflow Outflow
Max Flow  (cfs) 25.8 25.8
Flow  Volume (ac-ft) 114.8 114.8
Load (lbs) 35135.7 35135.7
FWM Conc (ppm) 112.706 112.706

X Axis = Hours from Start of Simulation
Time Increment =  Hours

Inflows Outflows
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The P8 model can simulate both short-term 
storm events and long-term hydrology
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Walteria Lake WS

The P8 model allows for quick comparison 
of model and monitoring sampling data
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The P8 model allows for quick comparison 
of model and monitoring sampling data

Machado Lake 
Nutrient TMDL
Monitoring Plan

Machado Lake 
Toxics TMDL
Monitoring Plan

SAMPLING SITE TOR-S1



Filename.ppt

BMP Screening BMP Sizing

BMP Optimization
Satellite Imagery
Hot-spot characterization

PLAT 
Results

The last step of PLAT is BMP selection and 
optimization in SUSTAIN
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The SUSTAIN Model is used to optimize 
sizing and minimize cost

INPUT

OUTPUT
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Conclusions

 PLAT Modeling Benefits
• Efficient due to initial BMP screening prior to 

detailed modeling process
• Utilization of highly accurate satellite data
• Applicable for both watershed and site-scale
• Allows both short- and long-term durations
• Utilizes non-proprietary tools for RWQCB approval

 Satellite Imagery Benefits
• Recent data readily available
• Accurate source to determine imperviousness
• Cost-effective source to calculate imperviousness 

and pollutant loads
• Accurate source for land characterization, 

including vacant land for BMP siting
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