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Topics to be covered

Overview of watershed planning
Importance of water quality modeling
Overview of HSPF model

HSPF applications for addressing water quality and
stormwater management objectives
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Watershed planning

Collaborative, multi-objective
framework for water resources
management

Restore and protect water quality

Source: Lake County Stormwater Management Commission
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Watershed-based Plans in Northeastern lllinois

As of January 2020
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Watershed planning

CO'beneﬁtS Local and
« Open space and habitat coorgination

protection
* Flood control
« Safe, adequate water supply
* Smart growth

Infrastructure
investments

Open space
and habitat
protection

Stormwater
management

Watershed
Plans

Education and
awareness

Development

and land use
decisions

Land
management
practices
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Watershed planning
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Water quality modeling

“Mathematical representation of pollutant fate, transport, and
degradation within a watershed and/or waterbody.” — US EPA

Selection factors

* Model complexity
 Land use /land cover
« Water quality concerns
« Resources

* Partnerships

/
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Source: MSU Hydrology Lab, Dept. of Earth and Environmental Sciences
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Watershed planning process

6:

1: 2: = 4. 5:
: : Set goals, : Measure
Build Characterize : . Design Implement
identify sction plan lan progress
P P and adjust

watershed

partnerships solutions

Source: Adapted from ‘Handbook for Developing Watershed plans to Restore and Protect Our Waters’ (EPA, 2008)
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Role of water quality modeling

|

Estimate future Evaluate BMPS
Estimate existing reductions in and prioritize

pollutants pollutants actions

| | |

3: 5: 6:
1.: Z : Set goals & : Implement Measure
Build Characterize : P Strategize —
: identify : watershed progress
partnerships watershed : actions :
solutions plan and adjust

Watershed Planning Process

Source: Adapted from ‘Handbook for Developing Watershed plans to Restore and Protect Our Waters’ (EPA, 2008)
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Overview of HSPF Model

HSPF is a comprehensive watershed
model that simulates long-term
hydrology and water quality.

Watershed-based plans (WBP) and
total maximum daily loads (TMDLs)
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HSPF Setup
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Climate Data

. *Precipitation

. eTemperature
*Wind speed

. *Solar radiation

. eDew Point :
*Evapotranspiration

Spatial Data Parameters

*Sub-basins Adjust model
*Streams parameters based

«Soil on observed flow

and water quality
*Land use data

Model Output
HSPF Model

*Flow
a.a Loads
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HSPF Model Calibration

1,400 -
Adjust model parameter
to measured data. ool
ﬁ 800
3
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2016
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Continuous Simulations Importance

Not feasible to collect T e ™
data at every & \ N
subcatchment. AV U N A
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HSPF Applications ... =
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CMAP and Geosyntec applied the
HSPF to predict pollutant loads in o=
Mill Creek and Indian Creek
tributaries of Fox River

Mill Creek

Dekalb

Lake

Indian Creek

DuPage Coo
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HSPF Applications

Mill Creek HSPF modeling support
 From 11 to 129 subcatchments

Simulate loads for
* Total Nitrogen
» Total Phosphorus
« Sediment and E.coli
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HSPF Applications
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Water quality modeling

| |
Estimate future Evaluate BMPS
Estimate existing reductions in and prioritize

pollutants pollutants actions

| | |

3.

: 2: ' 4. 5: S
1: Build : Set goals, ) Measure
) Characterize : : Design Implement —
partnerships identify : progress
watershed : action plan plan :
solutions and adjust

Watershed Planning Process

1 7 Source: Adapted from ‘Handbook for Developing Watershed plans to Restore and Protect Our Waters’ (EPA, 2008)
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BMP Prioritization Framework
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Catchment Prioritization

Calculate treatment need scores
fn(loading, receiving water impairment,
existing treatment)

\/

P

arcel Opportunity Screening

Conduct preliminary GIS

screening of parcel opportunity
fn(feasibility, suitability, potential benefit)

\/

? Overlay of catchment prioritization and parcel opportunity

\V

Parcel-level table of decision support metrics
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BMP Prioritization Frawork

e
Ls
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Catchment Prioritization

Calculate treatment need scores
fn(loading, receiving water impairment,
existing treatment)

\

Legend:
Catchment

Prioritization
Index (CPI)

I

2

3
4
5

L CMAP



BMP Prioritization Framework

Parcel Opportunity Screening

Conduct preliminary GIS

screening of parcel opportunity
fn(feasibility, suitability, potential benefit)

20

Legend:

- Parcel buffer

Parcels

High elev. parcels
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BMP Prioritization Framework

Overlay of catchment prioritization and parcel opportunity
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Legend:
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Bonne Femme Watershed, MO

Pollutant loads for E.coli, nutrients, f
sediments and downstream
Impairments.

0 Lowest

1

2
3
4

- S | Highest
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Ballona Creek Watershed, CA

Pollutant loads for E.coli, nutrients,
sediments and downstream
Impairments.

1 Lowest

g B~ W DN

0 5 | Highest

7/ High BMP Opportunity ey S SR o BN B
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Key Takeaways

Water quality models like HSPF can:

» Simulate runoff through urban and rural watersheds

* Provide better estimate of pollutant loads and reductions
 Identify and prioritize cost-effective projects

* Inform detailed stormwater models

BMPs can address water quality and simultaneously help
minimize peak flows of stormwater runoff

24
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Watershed planning resources

Guidance for Developing Watershed Action Plans in lllinois (CMAP Gutire o Dot
& |EPA, 2007) erhLL%(Ll;rJ Action Plans

Handbook for Developing Watershed Plans to Restore and Protect
our Waters (USEPA, 2008)

A Quick Guide to Developing Watershed Plans to Restore and
Protect our Waters (USEPA, 2013)

Watershed Academy
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https://www.cmap.illinois.gov/programs/water/water-quality-management/watershed-planning
https://www.epa.gov/sites/production/files/2015-09/documents/2008_04_18_nps_watershed_handbook_handbook-2.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/watershed_mgmnt_quick_guide.pdf
https://www.epa.gov/watershedacademy

Kelsey Pudlock, Associate Planner
CMAP

312.386.8631
kpudlock@cmap.lllinois.gov

Karoline Qasem, Ph.D., E.I.T.
Senior Staff Engineer
Geosyntec Consultants
630.203.3344
KQasem@Geosyntec.com
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