
SERDP & ESTCP Webinar Series (#82)

SERDP & ESTCP Webinar Series

Thank you for signing in early

The webinar will begin promptly at 
12:00 pm ET, 9:00 am PT

Presenter
Presentation Notes
Leave this slide on until 11:55 am
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 The webinar will begin promptly at 12:00 pm ET, 
9:00 am PT 

 Two options for accessing the webinar audio
• Listen to the broadcast audio if your computer is 

equipped with speakers
• Call into the conference line
○ (646) 876-9923 or (408) 638-0986
○ Required conference ID: 115-872-772

 For questions or technical issues, please email 
serdp-estcp@noblis.org or call 571-372-6565 
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Presenter
Presentation Notes
Transition to this slide at 11:55 am

5/19/2016
MR
310-356-1948
931507
303-248-0285
Broadcast Audio (computer speakers)
6102000
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Welcome and Introductions

Jennifer Nyman, Ph.D., P.E.
Webinar Facilitator
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Webinar Agenda
 Webinar Logistics (5 minutes)

Dr. Jennifer Nyman, Geosyntec Consultants

 Overview of SERDP and ESTCP (5 minutes)
Dr. Kurt Preston, SERDP and ESTCP

 Linked Watershed Riverine Modeling System for  
DoD Installations (25 minutes + Q&A)
Dr. Billy Johnson, U.S. Army Engineer Research and Development 
Center

 Optimization of Stormwater Modeling Approach (25 minutes + Q&A)
Ms. Heidi Howard, U.S. Army Engineer Research and Development 
Center

 Final Q&A session
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In Case of Technical Difficulties
 Use a compatible browser (Firefox, IE or Edge)
 If material is not showing on your screen or if 

screen freezes
• Key in Ctrl + F5 to do a hard refresh of your browser

 If connecting to computer audio
• Click the arrow next to the “Join Audio” button
• Select test “Speaker and Microphone”
• Follow prompts

 If you continue to experience difficulties, call into 
the conference line
• (646) 876-9923 or (408) 638-0986
• Required conference ID: 115-872-772

6



SERDP & ESTCP Webinar Series (#82)

How to Ask Questions
 Find the Q&A button on 

your control bar and type in 
your question(s)

 Make sure to add your 
organization name at the 
end of your question so that 
we can identify you during 
the Q&A sessions

7
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SERDP and ESTCP 
Overview

Kurt Preston, Ph.D.
Resource Conservation and 

Resiliency Program Manager
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SERDP
 Strategic Environmental Research and 

Development Program
 Established by Congress in FY 1991

• DoD, DOE and EPA partnership
 SERDP is a requirements driven program 

which identifies high-priority environmental 
science and technology investment 
opportunities that address DoD requirements
• Advanced technology development to address 

near term needs
• Fundamental research to impact real world 

environmental management

9
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ESTCP 
 Environmental Security Technology 

Certification Program 
 Demonstrate innovative cost-effective 

environmental and energy technologies
• Capitalize on past investments
• Transition technology out of the lab

 Promote implementation
• Facilitate regulatory acceptance

10
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Program Areas
1. Environmental Restoration
2. Installation Energy and 

Water
3. Munitions Response
4. Resource Conservation and 

Resiliency
5. Weapons 

Systems and 
Platforms

11
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Resource Conservation and Resiliency
 Natural resources

• Ecological forestry
• Arid lands ecology and management
• Cold regions ecology and management
• Pacific island ecology and management
• Coastal and estuarine ecology and 

management
• Living marine resources ecology and 

management
• Species ecology and management
• Watershed processes and management

 Resilience
• Vulnerability and impact assessment
• Adaptation science
• Land use and carbon management

 Air quality
• Wildland fire dynamics
• Fugitive dust

12
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 Stay tuned for the 2019 webinar program 
lineup

13

Date Topic
November 15, 2018 Stormwater Impacts on Sediment 

Recontamination
December 13, 2018 Installation Energy and Water Program 

Area Webinar

Presenter
Presentation Notes
Our webinar series will be highlighting research and demonstration efforts from each of the 5 Program Areas. As you can see, our webinars will cover a broad range of topics, with upcoming topics covering waste to energy technologies, DNAPL source zone management, energy audits and sustainable materials.
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For upcoming webinars, please visit 

http://serdp-estcp.org/Tools-and-
Training/Webinar-Series

Presenter
Presentation Notes
Our webinar series will be highlighting research and demonstration efforts from each of the 5 Program Areas. As you can see, our webinars will cover a broad range of topics, with upcoming topics covering waste to energy technologies, DNAPL source zone management, energy audits and sustainable materials. The next Energy and Water webinar will be on October 6 on cyber security requirements. 

You can find detailed information and register for upcoming webinars at this link. I hope you enjoy the webinar today.

…Turn back to Rula…
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Save the Date!

15

November 27-29, 2018
Washington Hilton Hotel

Registration is open

A three-day symposium 
showcasing the latest 
technologies that enhance 
DoD's mission through 
improved environmental 
and energy performance
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Linked Watershed-Riverine Modeling 
System for Department of Defense 

(DoD) Installations

Billy E. Johnson
U.S. Army Engineer Research and 

Development Center

OPSEC A: "Public Release, Distribution Unlimited"
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Agenda
 Project objectives and approach
 Water quality simulation modules
 Watershed and riverine models
 Demonstration sites and results
 Benefits to DoD
 Summary and conclusions

17
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Project Objectives
 Demonstrate and validate an HSPF (Hydrological Simulation 

Program) HEC-RAS (Hydrologic Engineering Centers River 
Analysis System) linked watershed and riverine modeling 
system

 Assess outcomes resulting from military activities
 Support installation sustainability
 Informed watershed management of:

• Water
• Water quality
• Contaminant
• Land-use impacts

 Applicable to other climatic regions, hydrologic regimes
• Demonstration sites vary across climatic zones

18

Notes: HSPF = Hydrological Simulation Program; HEC-RAS = Hydrologic Engineering Centers River Analysis 
System

Presenter
Presentation Notes
The objective of this project is to demonstrate and validate a linked watershed and riverine modeling system (Hydrological Simulation Program [HSPF]-Hydrologic Engineering Centers River Analysis System [HEC-RAS]) for Department of Defense (DoD) installations. 

The system will help assess outcomes resulting from military activities and support installation sustainability through informed watershed management of water, water quality, contaminant, and land-use impacts. 

Resultant project will demonstrate the transferability of the modeling system across climatic regions and hydrologic regimes applicable to multiple DoD installations.
The three demonstration sites were selected to show the utility of the models across varying climatic zones. 
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Project Approach
 HSPF model

• Watersheds
• Hydrologic processes
• Soil erosion
• Point / nonpoint sources

 HEC-RAS model
• 1D river analysis
• Steady flow
• Unsteady flow
• Sediment transport
• Water quality analysis

19

HEC-RAS

Management 
Decisions

HSPF

NSM
(Nutrient 

Simulation 
Module)

CTT&F

Loosely 
Coupled

Tightly 
Coupled

Note: CTT&F = Contaminant Transport, Transformation, and Fate

Presenter
Presentation Notes
Develop a linked watershed (HSPF) and riverine (HEC-RAS) modeling system for DoD installations so that installation managers can use it to evaluate regulatory compliance and long-term environmental sustainability and determine optimum times for training.
HSPF is a watershed model for quantifying hydrologic processes, soil erosion, point and nonpoint sources.
The HEC-RAS model contains four one-dimensional river analysis components for: (1) steady flow computations; (2) unsteady flow simulation; (3) sediment transport computations; and (4) water quality analysis (via NSM and CSM).
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Water Quality Modules (DLLs)
 Water Temperature Simulation Module 

(TEMP)
 General Constituent (GC) Simulation Module 
 Solid Simulation Module (SOLID)
 Nutrient Simulation Module I (NSMI + 

SedFlux)
 Nutrient Simulation Module II (NSMII + 

SedFlux)
 Contaminant Simulation Module (CSM)
 Mercury Simulation Module (HgSM)

20
Note: DLLs = Dynamic Linked Libraries 
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Presenter
Presentation Notes
Multi-media physical transport processes
Water column 
Bed sediments 
Multiple (4) phase partitioning of contaminants
Solids, Dissolved in water, Bound to DOC (Dissolved Organic Carbon), Sorbed to sediment particles
Eight (8) biochemical transformation processes
Dissolution of solids 
Biodegradation 
Hydrolysis 
Oxidation 
Photolysis (Photodegradation) 
Volatilization 
User-defined extra reaction (second-order) 
Transformations and daughter products
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Water Quality Simulation Modules
NSM - Sediment Diagenesis Module
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Presenter
Presentation Notes
Multi-media physical transport processes
Water column 
Bed sediments 
Multiple (4) phase partitioning of contaminants
Solids, Dissolved in water, Bound to DOC (Dissolved Organic Carbon), Sorbed to sediment particles
Eight (8) biochemical transformation processes
Dissolution of solids 
Biodegradation 
Hydrolysis 
Oxidation 
Photolysis (Photodegradation) 
Volatilization 
User-defined extra reaction (second-order) 
Transformations and daughter products
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Watershed and Riverine Models

HSPF
 Most complete, defensible 

process-based watershed 
model

 Used worldwide 20+ years
 Sponsored by U.S. 

Environmental Protection 
Agency and U.S. Geological 
Survey

 Continuous refinement / 
enhancement

HEC-RAS
 1D steady / unsteady flow 

river
 Sediment transport-mobile 

bed modeling
 Water temperature analysis
 Water quality / contaminant 

kinetics sub-models
 Four major versions since 

1995

24

Presenter
Presentation Notes
HSPF
Commonly recognized as the most complete and defensible process-based watershed model for quantifying runoff and addressing water quality impairments associated with combined point and nonpoint sources. 
Since its initial development nearly twenty years ago, the HSPF model has been applied throughout North America and numerous countries and climatic regimes around the world; 
The U.S. Environmental Protection Agency and the U.S. Geological Survey joint sponsor HSPF.
Continues to undergo refinement and enhancement of its component simulation capabilities along with user support and code maintenance activities.

HEC-RAS
Software allows one to perform one-dimensional steady and unsteady flow river hydraulic calculations, sediment transport-mobile bed modeling, and water temperature analysis. 
It has been linked with water quality and contaminant kinetics sub-models, developed by the ERDC Environmental Laboratory, thus creating a robust channel water quality capability.
The first version of HEC-RAS (version 1.0) was released in July of 1995. Since that time there have been several major releases of this model, including versions: 1.1, 1.2, 2.0, 2.1, 2.2, 3.0, 3.2, 4.0 and now 4.1.
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Demonstration Sites and Results

 Demonstration Site #1:
• Fort Hood, TX 
• House Creek Watershed

 Demonstration Site #2:
• Naval Base Ventura County, CA
• Calleguas Creek Watershed

 Demonstration Site #3:
• Fort Meade, MD
• Patuxent River Watershed

25

Presenter
Presentation Notes
HSPF
Commonly recognized as the most complete and defensible process-based watershed model for quantifying runoff and addressing water quality impairments associated with combined point and nonpoint sources. 
Since its initial development nearly twenty years ago, the HSPF model has been applied throughout North America and numerous countries and climatic regimes around the world; 
The U.S. Environmental Protection Agency and the U.S. Geological Survey joint sponsor HSPF.
Continues to undergo refinement and enhancement of its component simulation capabilities along with user support and code maintenance activities.

HEC-RAS
Software allows one to perform one-dimensional steady and unsteady flow river hydraulic calculations, sediment transport-mobile bed modeling, and water temperature analysis. 
It has been linked with water quality and contaminant kinetics sub-models, developed by the ERDC Environmental Laboratory, thus creating a robust channel water quality capability.
The first version of HEC-RAS (version 1.0) was released in July of 1995. Since that time there have been several major releases of this model, including versions: 1.1, 1.2, 2.0, 2.1, 2.2, 3.0, 3.2, 4.0 and now 4.1.
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Demonstration Site #1
Fort Hood, Texas

26

GIS data

Digital Elevation Map

D.A. 66.2 mi2 Soil Texture Map

Highest: 393.3m (1289.9 ft)
Lowest: 199.7 m (655 ft)
Average: 293.7 m (963.2 ft)

Clay loam
Cobbly silty clay
Fine sandy loam
Gravelly clay loam
Gravelly silty clay
NA
Silty clay
Very stony silty clay 
loam 26

Presenter
Presentation Notes
Split into two: site location map on one, and two DEM’s and soil texture on second slide
Split so easier to see detail on the figures
If 26, say we usually recommend, double check you can get through info. 
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Demonstration Site #1
Best Management Practices – Gully Plugs

 Period of record: 2006-2008
 House Creek Watershed
 Gully plugs and contour 

ripping best management 
practices (BMP’s) 

 Added BMP at each 
affected reach

 90% removal rate for 
sediment based on Texas 
A&M AgriLife field 
observations

 Critical bed shear stress 
calibrated to obtain final 
sediment reduction

27

Presenter
Presentation Notes
The period of record for evaluating BMP (Management Scenarios) flow and sediment was set from 2006 to 2008. During this three year period of time best management practices (gully plugs and contour ripping) were being implemented within the House Creek Watershed.

The BMP function (within HSPF) was used to add a BMP at each of the affected reaches. In the BMP function the removal efficiencies were set to have a 90% removal rate for sediment (sand, silt, and clay).  The 90% removal rate was determined by consultation with the Texas A&M AgriLife personnel and their field observations at selected gully plug locations. The critical bed shear stress for deposition and scour was calibrated to obtain the final reduction in sediment.
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Demonstration Site #1
Summary and Conclusions

 Sufficient flow data for storm period events 
statistics
• Issues with model matching low flows from 

wastewater plant
 More investigations needed to quantify surface 

subsurface interactions within channel network
• Amount of exfiltration into stream during low flow?
• Amount of channel transmission losses?

 More storm and grab samples needed to use 
USGS LOADEST
• Not enough samples for House Creek Watershed to 

refine LOADEST statistics
28

Presenter
Presentation Notes
In regards to field data collection, we feel there was sufficient flow data to generate the required statistics for storm event periods however using monthly low flow values from the wastewater plant did seem to cause issues with the model matching the observed low flows. 

In addition, there needs to be more investigation to quantify the effects of surface subsurface interactions within the channel network to ascertain how much exfiltration enters the stream during low flow and how much channel transmission losses may occur during low flows. 

If the installation wants to be able to use the USGS LOADEST computer program to create an accurate sediment period of record then more storm and grab samples need to be collected for a variety of flow magnitudes. There appears to be some benefits to using LOADEST but for House Creek Watershed there were not enough samples to be able to fine tune the LOADEST statistics.
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Demonstration Site #2
Calleguas Creek Watershed, CA

29

Drainage Area = 343 square miles
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Demonstration Site #2
Calleguas Creek Watershed, CA

30

Land Use in the Calleguas Creek Watershed
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Demonstration Site #2
Calleguas Creek Watershed, CA

Simulated Subbasin Total Mercury 
Yields (pounds/acre/year)

• Additional simulated 
parameters:
– Sediment
– Total phosphorus
– Total nitrogen
– Total copper

31

Low

High

Sufficient modeling of water quality processes to support DoD decisions
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Demonstration Site #2
Summary and Conclusions

 Sufficiently simulated flow, sediment, 
nutrient, contaminant results 

 Better mass loading estimations would 
improve models

 Base at mouth of watershed
• Mitigation will not benefit most of watershed
• Modeling shows DoD impacts compared to 

other stakeholders

32

Presenter
Presentation Notes
Models were able to sufficiently simulate flow, sediment, nutrient and contaminant results when compared to field observations.

Models could be improved with better mass loading estimations from agricultural fields.

Naval Base Ventura is located at the mouth of the watershed so any mitigation practices will not show benefits to much of the watershed however modeling does show DoD impacts in comparison to other stakeholders within the watershed as it relates to the total TMDL for the watershed.
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Demonstration Site #3
Patuxent Watershed, Maryland

33

Fort 
Meade

Annapolis
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Demonstration Site #3
Patuxent River near Bowie, Maryland

34

Total Monthly Streamflow Volume
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Sufficient flow modeling for DoD decision making
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Demonstration Site #3
Patuxent River near Bowie, Maryland

35

Monthly Total Phosphorus Load
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Sufficient water quality modeling for DoD decision making
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Demonstration Site #3
Summary and Conclusions

 Sufficiently simulated flow, sediment, 
nutrient, contaminant results 

 Low Impact Development (LID) Projects at 
Fort Meade
• Management scenarios within HSPF model in 

progress
• Assess reduction in constituent loading from 

installation
 Load reductions part of Chesapeake Bay 

Total Maximum Daily Load (TMDL)
• Modeling can show DoD compliance

36

Presenter
Presentation Notes
Models were able to sufficiently simulate flow, sediment, nutrient and contaminant results when compared to field observations.

Low Impact Development (LID) projects have been implemented at Fort Meade. The project team is currently developing management scenarios for these features within the HSPF model in order to assess the reduction in constituent loading coming from the installation.

These constituent load reductions are part of the Chesapeake Bay TMDL thus the modeling can be used to show DoD compliance with load reduction goals for this TMDL.
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Benefits to DoD
 Comprehensive assessment of impacts of 

constituent fate and transport on and off 
installation

 Detailed flood forecasting
 Complex channel sedimentation 

assessments as a result of DoD activities 
and surrounding lands.

 Results suitable to show that DoD is 
meeting/mitigating regulatory requirements

 Models can be used in varying climates

37

Presenter
Presentation Notes
Provides a comprehensive solution to assessing impacts of constituent fate and transport both on and off the installation.
Provides detailed flood forecasting.
Provides complex channel sedimentation assessments as a result of DoD activities and surrounding lands.
Provides results suitable to show that DoD is meeting/mitigating regulatory requirements.
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Conclusions
 Sufficient flow and meteorological data being 

collected 
 Need more sediment, water quality data for model 

calibration / validation
 Sufficient modeling of flow, sediment, water 

quality processes to support DoD decisions
 DoD contractors, not installation personnel, to set 

up and run models
 Models can assess:

• Future land use changes
• Climate change
• Urban encroachment to installations

38

Presenter
Presentation Notes
The three demonstration sites were selected to show the utility of the models across varying climatic zones. The results show that they can be used in varying climates.
There appears to be sufficient flow and meteorological data already being collected however more sediment and WQ data needs to be collected if these models are to be calibrated and validated to sufficient levels.

The models sufficiently model the physical flow, sediment, and WQ processes to support DoD decision support however the technical expertise to setup and run them may better reside with DoD Contractors rather than Installation Personnel.
The models can assess future land use changes, climate change, as well as urban encroachment to installations.
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SERDP & ESTCP Webinar Series

For additional information, please visit
https://www.serdp-estcp.org/Program-
Areas/Resource-Conservation-and-

Resiliency/Natural-Resources/Watershed-Processes-
and-Management/RC-201302

Speaker Contact Information 
Billy.E.Johnson@usace.army.mil; 601-415-4247

OPSEC A: "Public Release, Distribution Unlimited"
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SERDP & ESTCP Webinar Series

Q&A Session 1
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SERDP & ESTCP Webinar Series

Optimization of Stormwater
Modeling Approach

Heidi R. Howard
U.S. Army Engineer Research 

and Development Center

OPSEC A: "Public Release, Distribution Unlimited"
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Agenda
 Benefits to DoD
 Project objectives
 Modeling approaches 
 Demonstration sites and results
 Usefulness and LID applications
 Conclusions

42
Note: LID = low impact development
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Project Objectives
 Demonstrate and validate SMOT

• Integrates factors that contribute to BMP size 
differences

• Appropriate modeling approach for stormwater 
management

 Stress test SMOT using:
• Multiple climate regions
• Soil heterogeneity 

 Validate recommendations with full modeling
 Demonstrate simplified tool for DoD decision 

making

43
Notes: SMOT = Stormwater Management Optimization Toolbox; BMP = best management practices

Presenter
Presentation Notes
Demonstrate and validate a simplified tool, Stormwater Management Optimization Toolbox (SMOT), which integrates a firm understanding of the factors that contribute to BMP size differences and synthesizes the knowledge to identify appropriate modeling approach for stormwater management.

Stress test SMOT across multiple climate regions and soil heterogeneity to determine validity of recommendations and validate those with full modelling at two sites. 

Demonstrate the feasibility of using a simplified tool for DoD installations to utilize in decision making. 




SERDP & ESTCP Webinar Series (#82)

Benefits to DoD
 Documents DoD compliance to EISA 438

• Storm Water Runoff Requirements for Federal 
Development Projects1:
○ Meet pre-hydrologic and hydraulic conditions post construction
○ Utilize LID BMPs
○ Disturbance > 5,000 square feet (new or retrofit)

 Paradigm shift to LID BMPs solutions2

• Must track and report pre-post results
 Inform end-users on best modeling approach

• Documentation for the modeling approach selected
 Significant savings for modeling efforts, 

• Right sizing of BMPs

44

Notes: EISA = Energy Independent Security Act of 2007
(1) Title 42, USC, Chapter 52, Section 17094, Section 438 Energy Independence and Security Act, December 
2007; (2) Army Stormwater Management LID Guidance 9/201

Presenter
Presentation Notes
Informed H&H modeling approach to reduce modeling cost, reduce BMP cost, and optimize BMP siting!

Inform end-users on best modeling approach
Documentation for the modeling approach selected.
Significant savings for:
Modeling efforts
BMP sizing
Documents DoD compliance to EISA 438


Title 42, USC, Chapter 52, Section 17094, Section 438 Energy Independence and Security Act, December 2007 “Storm Water Runoff Requirements for Federal Development Projects”:
Meet pre-hydrologic and hydraulic conditions post construction
Utilize Low Impact Development (LID) Best Management Practices (BMP)
When disturbance of 5,000 SF or more (new or retrofit)
Refocus typical planning and stormwater management practices with a “paradigm shift” to LID BMPs as solutions
Army Stormwater Management LID Guidance September 2015
Now required to track and report pre-post results


As increasingly stringent stormwater regulations are created in response to adverse impacts caused by the conversion of pervious surfaces to impervious surfaces, Department of Defense (DoD) installations are faced with the daunting task of building and maintaining stormwater best management practices (BMPs) to comply with the applicable regulations with a limited budget. The Energy Independence and Security Act (EISA) Section 438 is one stormwater regulation that is applicable to all DoD installations and requires modeling to determine sizing of BMPs to comply with EISA regulations.

In January 2010, DoD released a memorandum that directs facilities to implement EISA section 438 using LID techniques in accordance with the methodology illustrated in that document. Further clarification was extended by the Army in December 2014. EISA section 438 requirements are applicable to all DoD construction projects that have a footprint greater than 5,000 gross square feet, or expand the footprint of existing facilities by more than 5,000 gross square feet. The overall design objective for each project is to maintain predevelopment hydrology and prevent any net increase in stormwater runoff. DoD defines predevelopment hydrology as the pre-project hydrologic conditions of temperature, rate, volume, and duration of stormwater flow from the project site. Modeling approaches very drastically in data requirements and user effort. Inappropriately selecting a modeling approach can significantly increase both modeling costs and final construction costs of the BMP’s for stormwater management. A simplified tool is needed to assists installations in selection of modeling approaches for most cost-effective return on design investments.




SERDP & ESTCP Webinar Series (#82)

Modeling Approaches
 EPA-approved for EISA 438 compliance

• 95th Design Storm Event 
• Continuous Simulation, i.e., SWMM
• Continuous Simulation with Optimization, i.e., 

SUSTAIN
 Difference in cost/time /design results

45

Notes: EPA = United States Environmental Protection Agency; SWMM = Stormwater Management 
Model ; SUSTAIN = System for Urban Stormwater Treatment and Analysis Integration

Presenter
Presentation Notes
Significant difference in Cost, Time, and potentially final design results.
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Project Approach and Model Selection
 Demonstrate MST and SMOT can determine 

best modeling approach for DoD
 Ensure that SMOT can evaluate EISA 438 

compliance at the lowest cost
 Phase I: Model Selection Tool

• Determine best approach to minimize cost/volume 
for compliance

 Phase II: SMOT
• Demonstrate minimum cost/volume compliance 

strategy at two installations

46

Notes: MST = Model Selection Tool 

Presenter
Presentation Notes
Demonstrate that MST and SMOT will accurately determine most appropriate modeling approach for DoD installations using national datasets. 
Phase I: Model Selection Tool
Accurately determine the minimum-cost/volume compliance strategy for widely ranging conditions

Phase II: Stormwater Management Optimization Toolbox
Fully demonstrate minimum cost/volume compliance strategy at two installations


Insure that installation managers can use SMOT to evaluate regulatory compliance with EISA 438 at the lowest cost.

How does one select the most appropriate approach to ensure compliance at the minimum volume/cost possible.
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Project Approach

47

Watershed Management 
Optimization Toolbox

Scaled Modeling Platforms

BMP 
sizing tool

Stormwater Management Plan

Watershed characteristics; regulatory compliance needs

Model Selection Tool

Design Storm (95th

percentile rainfall)
Continuous simulation Continuous simulation 

and optimization
Spreadsheet analysis

SS-STORM; SWMM
SUSTAIN; BMPDSS

Notes: SS-STORM = Spread Sheet – Storage, Treatment, Overflow, Runoff Model; 
BMPDSS = Best Management Practice Decision Support System
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Modeling Approaches

48

95th Percentile Matching Pre-Development Hydrology
(or Water Quality Objective)

How can we determine which 
compliance strategy is best?  

• Soils
• Rainfall
• Regulations

Installation 
Data

Design 
Storm

Continuous 
Simulation

Continuous Simulation w/ 
Optimizationor or

Presenter
Presentation Notes
Toolbox provides the ability to achieve regulatory compliance for minimum cost by
accounting for local conditions
‐ Universally applicable and customizable to any location using readily‐available data
‐ Guides compliance from planning stage through implementation
‐ Innovation
‐ First ever to use small scale modeling results to inform model selection process
‐ Only tool capable of optimizing compliance for BMP cost
So our performance objectives are to actually match 95% of the time the difference
For each individual DoD facility:
Eliminates Guesswork – Model Selection Tool provides high confidence that model
will improve water quality, achieve compliance, and produce maximum cost savings.
Reduces Modeling Costs – Avoids funding sophisticated modeling pursuits when
not cost‐effective.
Reduces BMP Sizes and Costs – Tools have been demonstrated to save up to 70%
over simple methods.
Streamlines BMP Design – BMP sizing and selection tool reduces inefficiencies by
packaging sizing calcs, compliance documentation, and design standards in one
location.
Facilitates Compliance – Using EPA‐developed and approved models speeds up the
regulatory approval process.
6
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Modeling Approaches

49

Installation 
Data

Design 
Storm

Continuous 
Simulation

Continuous Simulation w/ 
Optimizationor or

STORMI

HC ACS+O

ACS

ADS

Analytical Elements BMP Size

Minimum Cost Compliance Strategy

Model Selection Toolbox (MST)

Notes: STORMI = Spreadsheet Tool for Optimization Runoff Management & Infiltration
HC = Heterogeneity Curve  

Presenter
Presentation Notes
Heterogeneity Curve
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MST Analytical Element: STORMI

50

Notes: C = concentration, dev = development, ft2 = square feet, hr-1 = per hour, in/hr = inches per hour, 
V = volume
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Verification of MST

51

Installation #1 to #45 
(Selected out of 208 assessed installations)

Model Selection 
Tool 

(applied in widely 
varying conditions)

Verification 
(compare selected approach to approach from EPA models)

Objective: 95% accuracy when cost differences >10%
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Phase 1 Results

52

0%
20%
40%
60%
80%

100%

A B C D ABCD
DS CS CS+O No Match

Note: A, B, C, D are Hydrologic Soil Groups

Sites with cost differences < 10%
Sites with cost difference > 10%, accurate MST prediction
Sites with cost difference >10%, inaccurate MST prediction

Presenter
Presentation Notes
Pie chart shows that 78% of the 225 scenarios had cost differences of greater than 10%, of those 98% were predicted accurately. Meets the PO. 

Bar chart shows the distribution of model selected across the soil types, as well as where there is no match. Optimization only expected where there are heterogeneous soils (ABCD). 
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Technical Approach 
Phase II Demonstration

53

Verification
(compare MST 
and EPA model 

results)

Objective: Consistent model approach selected

Presenter
Presentation Notes
Demonstration: 
Full-scale EPA models 
Naval Air Station Key West 
Aberdeen Proving Grounds

KEEP
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Technical Approach – Phase II Detailed Modeling

54

Aerial Imagery

LiDAR

BMP Identification

DEM

Elevation
High
Low

Inlet Drainage
Inlet
Bioretention Cell

Notes: DEM = Digital Elevation Model
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Phase II Site Criteria 

55

Selection 
Criteria Parameter Preferred Values

Installation #1 Installation #2

Primary
MST recommended model 

approach
Continuous 

simulation only

Continuous 
simulation coupled 
with optimization

Cost savings potential High (>10%)

Secondary

Regulatory requirements 1 Installation with EISA only
1 Installation with EISA+TMDL

BMP retrofit requirement n/a High

Master plan indicates future 
development Yes

Willingness and data availability
HighCWASSC and ESTCP 

recommendations

Notes: CWASSC = Clean Water Act Services Steering Committee, TMDL = total maximum daily limit 
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Phase II Candidate Sites 

56

Aberdeen Proving 
Ground

Installation #1
Installation #2

Camp Rilea

Camp Grayling

Naval Air Station, Key West

Fort Hood

Tinker Air Force Base

Fort Leonard Wood

Presenter
Presentation Notes
Phase 1 we took 208 installations across multiple climate and watershed conditions to determine if MST would continually out put the same modeling approach The goal of the Phase I demonstration was to enable the tool to identify cost-effective modeling approaches for complying with stormwater regulations at various installations with reliable accuracy. The Phase I demonstration report confirmed the usability and applicability of MST across a wide range of installations using readily available input characteristic data.  

Phase 2 – we assessed a series of 7 installations that in Phase 1 generated CS or CS+O recommendations.  
Installation #1 was APG. Installation #2 was NAV Key West.
These were selected based off of their ability to expand within the cantonment, heterogeneity of soils within the potential areas of development, and regulatory drivers (303d listings). 
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Data APG NAS Key West
Storm Drain Network 
Land Use
Rainfall
Soils 
Existing BMPs
Impervious Area
DEM
Inundation Confidence

Data Utilized

57

No development plans = “Developable Area Analysis” 

Notes: APG = Aberdeen Proving Ground, DEM = digital elevation map, NAS = Naval Air Station
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Developable Area Analysis
 Development scenarios (APG and NAS Key West):

• 30% / 60% / 90% development of pervious area

58

Presenter
Presentation Notes
Method: -APG, provided geo-data described the area as impervious, wetland, or flood zone
 -KW, no data provided. Used NOAA Coastal Service Center’s. If “high confidence” of inundation during storm events 
 was high was ‘undevelopable’
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Installation #1: APG
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Installation #1: APG

60
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Installation #1: APG
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CS = CS+O

Design                 Continuous         Continuous
Storm                                                 +Opti

Notes:
CS = continuous, O = Optimization
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Installation #2: NAS Key West
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105

115

125

135

0 5 10 15

AA
FV

 (a
c-

ft)

Cost ($100,000)

Soil A BMP
Soil D BMP

Existing Condition

AAFV = Average Annual Flow Volume

Notes: AAFV = Average Annual Flow Volume

Presenter
Presentation Notes
R/O: Go through the same demonstration as in slide 18 for this installation. Need actual BMP sizes with optimization and without. Also need design storm BMP size to show that optimization is at least 10% more cost effective (proxy is BMP area needed). 




SERDP & ESTCP Webinar Series (#82)

Installation #2: NAS Key West

63
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Installation #2: NAS Key West
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CS = 3 * CS+O

Design                 Continuous         Continuous
Storm                                                 +Opti
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% 
Development
Modeled

NAS Key 
West 
(MST)

NAS Key 
West 
(Models)

30% CS+O CS+O
60% CS+O CS+O
90% CS+O CS+O

% 
Development
Modeled

APG 
(MST) 

APG 
(Models)

NAS Key 
West 
(MST)

NAS Key West 
(Models)

30% CS CS CS+O CS+O

60% CS CS CS+O CS+O

90% CS CS CS+O CS+O

Scenario Summary 

65
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Technical Progress
BMP Implementation Tools

66

BMP Design Factsheet

Presenter
Presentation Notes
R/O- Update with our toolbox (even if not finalized) -UpdatedOKA
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Technical Progress
BMP Implementation Tools

67

New Development 
and 

BMP Sizing

CIP Prioritization
Graphical User Interface for Individual SWS Development

Presenter
Presentation Notes
R/O- Update with our toolbox (even if not finalized) -UpdatedOKA
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MST Usefulness and LID Applications
 “Appropriate” modeling approach, level of effort

• Optimize BMP placement: >10% size savings
 Sizing, tracking, accounting tools

• Excel environment
• Seamless results integration 

○ Size BMPs for new developments
• Compliance reporting

○ BMP design, hydrologic benefits, cost information
 BMP planning tools

• Conceptual design fact sheets/reports
• BMP master planning
• Linked to model output

○ Tracking / trading / BMP sizing
• Project-scale prioritization and selection

○ Ranked by efficiency / effectiveness / multiple benefits

68

Presenter
Presentation Notes
Rapid selection of “appropriate” modeling approach.
Reduces costs for “over modeled” efforts.
Identifies the approach most likely to secure more than 10% savings on BMP size.
Increased ability to optimize placement of BMP’s across your installation


The Model Selection Tool was envisioned to help installations determine which modeling approach can demonstrate compliance with regulatory requirements with the minimum cost of BMP implementation. The tool is capable of using readily-available installation data such as soils, rainfall, and regulatory information to quickly and accurately make the determination. The overall objective was to identify the smallest volume compliance approach without going through a tedious model setup processes at an individual installation. Planners or stormwater engineers from an installation will be able to input watershed characteristics of the installation (e.g. soils, rainfall, and regulatory information) into the Model Selection Tool, and the tool will use this information to determine which modeling approach (e.g. design storm versus continuous simulation) will result in the minimum size BMPs needed to meet EISA compliance. 


Sizing and Tracking tools:
Excel Environment
Seamless Integration of Detailed Modeling Results
Size BMPs for new developments
Tracking and Accounting
Compliance Report Generation
BMP design information
BMP hydrologic benefits
Cost information
BMP Planning Tools
Formats
Conceptual Design Fact Sheets
Conceptual Design Reports
BMP Master Planning
Linked to Model Output
Tracking
Trading
BMP Sizing
Project-scale prioritization and selection
Ranked by efficiency
Ranked by effectiveness
Ranked by multiple benefits
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GUI for Tracking

MST Usefulness and LID Applications

69

Presenter
Presentation Notes
Rapid selection of “appropriate” modeling approach.
Reduces costs for “over modeled” efforts.
Identifies the approach most likely to secure more than 10% savings on BMP size.
Increased ability to optimize placement of BMP’s across your installation


The Model Selection Tool was envisioned to help installations determine which modeling approach can demonstrate compliance with regulatory requirements with the minimum cost of BMP implementation. The tool is capable of using readily-available installation data such as soils, rainfall, and regulatory information to quickly and accurately make the determination. The overall objective was to identify the smallest volume compliance approach without going through a tedious model setup processes at an individual installation. Planners or stormwater engineers from an installation will be able to input watershed characteristics of the installation (e.g. soils, rainfall, and regulatory information) into the Model Selection Tool, and the tool will use this information to determine which modeling approach (e.g. design storm versus continuous simulation) will result in the minimum size BMPs needed to meet EISA compliance. 


Sizing and Tracking tools:
Excel Environment
Seamless Integration of Detailed Modeling Results
Size BMPs for new developments
Tracking and Accounting
Compliance Report Generation
BMP design information
BMP hydrologic benefits
Cost information
BMP Planning Tools
Formats
Conceptual Design Fact Sheets
Conceptual Design Reports
BMP Master Planning
Linked to Model Output
Tracking
Trading
BMP Sizing
Project-scale prioritization and selection
Ranked by efficiency
Ranked by effectiveness
Ranked by multiple benefits







SERDP & ESTCP Webinar Series (#82)

Conclusions
 Phase I

• MST and SMOT work across varying climates 
and soil heterogeneity

 Phase II
• Full hydrologic modeling when compared to 

SMOT outputs correctly identified cheapest 
modeling approach for both sites

70
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SERDP & ESTCP Webinar Series

For additional information, please visit
https://www.serdp-estcp.org/Program-
Areas/Resource-Conservation-and-

Resiliency/Natural-Resources/Watershed-Processes-
and-Management/RC-201305

Speaker Contact Information 
Heidi.R.Howard@usace.army.mil; 217-373-5865

OPSEC A: "Public Release, Distribution Unlimited"
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SERDP & ESTCP Webinar Series

Q&A Session 2
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SERDP & ESTCP Webinar Series

The next webinar is on 
November 15, 2018

Stormwater Impacts on Sediment 
Recontamination
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SERDP & ESTCP Webinar Series

Survey Reminder

Please take a moment to complete the 
survey that will pop up on your screen 

when the webinar ends


	Thank you for signing in early��The webinar will begin promptly at �12:00 pm ET, 9:00 am PT
	SERDP and ESTCP Webinar Series
	Supporting DoD Installation Sustainability Through Informed Stormwater Management
	Welcome and Introductions
	Webinar Agenda
	In Case of Technical Difficulties
	How to Ask Questions
	SERDP and ESTCP �Overview
	SERDP
	ESTCP 
	Program Areas
	Resource Conservation and Resiliency
	SERDP and ESTCP Webinar Series
	For upcoming webinars, please visit ��http://serdp-estcp.org/Tools-and-Training/Webinar-Series
	Save the Date!
	Linked Watershed-Riverine Modeling System for Department of Defense (DoD) Installations
	Agenda
	Project Objectives
	Project Approach
	Water Quality Modules (DLLs)
	Water Quality Simulation Modules�Nutrient Simulation Modules (NSM)
	Water Quality Simulation Modules�NSM - Sediment Diagenesis Module
	Water Quality Simulation Modules�Contaminant Simulation Module (CSM)
	Watershed and Riverine Models
	Demonstration Sites and Results
	Demonstration Site #1�Fort Hood, Texas
	Demonstration Site #1�Best Management Practices – Gully Plugs
	Demonstration Site #1�Summary and Conclusions
	Demonstration Site #2�Calleguas Creek Watershed, CA
	Demonstration Site #2�Calleguas Creek Watershed, CA
	Demonstration Site #2�Calleguas Creek Watershed, CA
	Demonstration Site #2�Summary and Conclusions
	Demonstration Site #3�Patuxent Watershed, Maryland
	Demonstration Site #3�Patuxent River near Bowie, Maryland
	Demonstration Site #3�Patuxent River near Bowie, Maryland
	Demonstration Site #3�Summary and Conclusions
	Benefits to DoD
	Conclusions
	For additional information, please visit� https://www.serdp-estcp.org/Program-Areas/Resource-Conservation-and-Resiliency/Natural-Resources/Watershed-Processes-and-Management/RC-201302
	Q&A Session 1
	Optimization of Stormwater Modeling Approach
	Agenda
	Project Objectives
	Benefits to DoD
	Modeling Approaches
	Project Approach and Model Selection
	Project Approach
	Modeling Approaches
	Modeling Approaches
	MST Analytical Element: STORMI
	Verification of MST
	Phase 1 Results
	Technical Approach �Phase II Demonstration
	Technical Approach – Phase II Detailed Modeling
	Phase II Site Criteria 
	Phase II Candidate Sites 
	Data Utilized
	Developable Area Analysis
	Installation #1: APG
	Installation #1: APG
	Installation #1: APG
	Installation #2: NAS Key West
	Installation #2: NAS Key West
	Installation #2: NAS Key West
	Scenario Summary 
	Technical Progress�BMP Implementation Tools
	Technical Progress�BMP Implementation Tools
	MST Usefulness and LID Applications
	MST Usefulness and LID Applications
	Conclusions
	For additional information, please visit� https://www.serdp-estcp.org/Program-Areas/Resource-Conservation-and-Resiliency/Natural-Resources/Watershed-Processes-and-Management/RC-201305
	Q&A Session 2
	The next webinar is on �November 15, 2018
	Survey Reminder

