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Managing trees to reduce stormwater:
i-Tree Hydro can help
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Roadmap
1. Trees as Green Infrastructure

2. i-Tree Hydro
3. Robeson Creek Watershed

<0

"3 <Photo by'Gary.Simpson




3/21/2017

It’s Raining! What are the Trees domg?

1.Trees Retain rainfall
e ~20% annual rainfall
¢ First 2-4 mm of rainfall

2.Trees Delay Throughfall
* Depends on crown & storm intensity
* Delay 10 minutes to > 3hrs

3.Trees Reduce intensity
* Deciduous canopy 15-21%
* Coniferous canopy 21 —-52%

4.Trees Transpire
* ~1.5mm/day/m? canopy cover
* 0.3-2.6 mm/day/ m? leaf area
* Allows more soil storage capacity

Typical Development

® Remove tree canopy cover

® Remove ground cover
0Vegetative
0oDetritus (mulch)

® Remove permeable top soil
OLleaving dense subsoil

® Disturb/compact/pave over
remaining soil

® Grass sod over subsoil

Drone image of Briar Chapel, Chatham Co by Peter Theye
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How do we usually fix the stormwater runoff
problems we have created?

Conventional Infrastructure
® Large end of the pipe structures

® Costly to build, maintain and manage

Green Infrastructure
* Replicate hydrologic cycle

®* Multiple smaller, less costly
to build, & fits into the
landscape.

What about the Trees?

1. Retain
2. Delay
3. Reduce Intensity &

4. Increase storage
capacity of soil for

STORMWATER

Our natural systems should be included in the conversation as
we develop our cities
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Annually Green Bay public street trees provide'..
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Maximize Benefits & Communicate
And tools that do this are ....

i-Tree...

“Putting USFS Urban Forest science into the hands of users”
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The 2016 i-Tree Suite of Tools

Web-based

i-Tree.  iTree  i-Iree

Landscape Canopy Design

Desktop

i-Tree

Eco Streets

i-Tree Hydro

Natural vs. Disturbed Hydrological Cycle

Precipitation

Evapotranspiration l

ii_ng.. :.'\... . | I |
Pre-developed Developed Green Infrastructure
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Tree Hydro Model: Conceptual Schematic

on
a) Location 3 Depression Storage 9 Veg Evaporation
b) Weather 4 Impervious Runoff 10 Evapo-transpiration
c) Land Cover 5 Infiltration 11 Subsurface Runoff
d) Topography 6 Soil Moisture 12 Semi-Spatial Distribution
e) Hydrology & Soil 7 Pervious Runoff 13 Outputs

a) Water quantity
b) Water quality
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Step i Step 4) Define an i-Tree Hydro Alternative Case m
7 Input the Cover Type values below fo reflect the Alternative Land Use Scenario you wish fo model. Example:
increase your tree canapy and decresse your impervious cover, Remember: all the cover types must add fo 100% He\p for tems on this page:
L]
Surface Cover Types Percent Tree Cover =
1 Base Alternative Base Afternative I
| Case Case Case Case How much of your
y Tree Cover (%) B Tree Leaf Area Index 47 watershed area is covered
b Shrub Cover (%) 3.7 * Shrub Leaf Area Index 22 by tree canopy? Here you
would enter this percentage.
\ Herbaceous Cover (%) 15.5 ‘, }I-:]edr:;ceous Leaf Area 15 This percentage represents
1 Water Cover (%) 0.4 tree canopy found over both
) Directly Connected pervious and impervious
3 Enekitatcoveen) 03 ’ Impervious Cover (%) w0 cover. For example, trees
Soi Caver (%) 0.1 planted in a parking lot,
—— - where the majority of the =l (|2
vtal Cover T
(Should = ng)J 100.0 100.0 canopy might be over
impervious asphalt, and
trees planted in parks,
‘I Cover Types beneath Tree Cover il (e GBIy (2 G
( Base Alernative pervious soil/grass, are both
P Case case included in this percentage.
Parvious Cover (%) 75.0 This percentage could come
1 from data sources you have
Impervious Cover (%) 5.0 already compiled or you
could make use of other i-
Tree tools, such asi-Tree — |
Canopy
Total Cover (%) (wawwy. itreetools.org/canopy)
(Should = 100) 100.0 100.0 , to create a statistical -
Next: Step 4) Run the i-Tree Model l Reset l I QK l l Cancel ] ]
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Robeson Creek Watershed - Pittsboro NC

Project Drainage Area
- High : 188,508

Low : 87.6205
Robeson Creek Watershed
- High : 188.508

- Low : 65.9076

@ RC8 Pour Point
A NCSU Monitoring sites
usgs hydro
major

minor

0 0.5 1 2 Miles
Robeson Creek Watershed - Pittsboro NC 2011 NLED
- Open Water - Evergreen Forest
:I Impervious < 20% | Mixed Forest
[ impervious 2010 49% [ | Shrub
- Impervious 50 to 79% Herbaceous
[0 impervious > 80% || Pasture
Barren Soil Crops

: Decidous Forest Wetland

1 2 Miles
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i-Tree Hydro Executive Summary
Project Location: Pittsboro, North Carolina
Project Time Span: 01/01/2011 - 12/30/2011

Model Parameters

i-Tree

Watershed Area Rainfall Total Runoff Stream Gage Weather Station
square kilometers millimeters cubic meters
62.50 910.59 17,912,617.82
Land Cover Base Alterative Base Aternative ~ LC beneath Tree Cover g, Alternative
Tree Cover % 69.3 40.0 Tree LAL 4.7 4.7 Soil Cover % 93.9 93.9
Shrub Cover % 37 37 Shrub LAI 22 22 Impervious Cover % 6.1 6.1
Herbaceous Cover % 15.5 155 Herbaceous LAI 16 16
Water Cover % 0.4 0.4 Directly Connected
) irectly Connec
Impervious Cover % 11.0 403 oenvious Cover (%) 40.0 40.0
Soil Cover % 0.1 0.1
Streamflow Predictions
Total Runoff Baseflow Pervious Flow Impervious Flow
Base Alternative Base Alternative Altemative Base Alternative
Total Flow (cubic meters) 17,912,617.8 20473,7786| 99438467 81772428 | 61931932  7,2807935| 17755778 50157395
Highest Flow (cubic meters / hour) 7754250 9244438 33742 2,2884 682,0125 665,893.8 92,8663 258,145.6
Lowest Flow (cubic meters / hour) 946 90.1 943 90.0 00 00 00 00
Highest Flow Date 05/27/11 05/27/11 12722711 09/24/11 05/27/11 05/27/11 05/27/11 05/27/11
Lowest Flow Date 09/06/11 09/06/11 09/06/11 09/06/11 01/01/11 01/01/11 01/01/11 01/01/11
Median Flow (cubic meters / hour) 973.7 934.2 909.6 8838 0.0 0.0 0.0 0.0
Number of flow events ABOVE median flow 68.0 80.0 70 120 470 470 46.0 46.0
Average length of flow events with flow
ABOVE median (hours) 390 421 4365 302.1 929 929 95.0 95.0
High Flow: Number of flow events ABOVE 1
miors doiation 240 340 70 90 240 270 440 440
Average length of flow events ABOVE 1
standard deviation (hours) 107.1 96.9 4365 3694 100.6 1014 9.0 9.0
Number of flow events BELOW median flow 68.0 80.0 70 120 480 480 470 47.0
Average kength of events BELOW ;:‘iﬂ‘fs’; 642 546 624.0 364.0 9027 926 946 9.6

ﬂ Soil Profile and Processes

Robeson Creek Watershed Land Cover
Alternatives Scenarios

Cover Base Case 1 3 4
Tree 69.3% 200% i 500% i 500% ! 500% |
Shrub 37% [ 37% i 37% i 37% | 37% |
Herbaceous 155% [ 155% ¢ 155% © 155% |  155%
Water 04% [ 04% i 04% [ 04% | 04% |
Impervious 1120% [ 603% Y 303% ¢ 303% . 303%
Soil 0% [ o01% i 01% ; 01% : 01% |
Total 100% | 100.0% { 100.0% i 100.0% i 100.0% |
Land Cover Beneath Tree Cover
Soil / Pervious 93.9% 939% i 38% i 38% i 5% |
Impervious 61% [ 61% i 62% i 6% i  25% |
Total 100.0% i 100.0%  100.0% | 100.0% i 100.0% |
Direct Connected
Impervious Cover 40% 40% i 40% i 20% i 20% |
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Robeson Creek
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Storm Drains

Total Flow
Pervious
Impervious

Baseflow

Base Case Alternative 1 Alternative 2 Alternative 3 Alternative 4

11% 60% 30% 30% 30%
6% 6% 62% 62% 25%
40% 40% 40% 20% 20%

Pollutants:

1. Total Suspended
Solids

2. Soluble Organic
Pollutants

3. Lead

4. Biochemical Oxygen
Demand

5. Total Kjeldahl
Nitrogen

6. Zinc

7. Chemical Oxygen
Demand

8. Nitrogen Dioxide

9. Total Phosphorous

10. Copper

Pollution Estimates: Base Case vs. Alternative Case Event Mean Concentration

I Total Phosphorous [ Total Kjeldzhl Nitrogen
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Managing trees to mitigate stormwater

* Where possible preserve existing
tree canopy

* Incorporate trees into BMPs
such as bioretention, wetlands,
parking gardens, etc

Reduce
Hardscape

* Reduce or break up paved
surfaces
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Preserve
Tree
Canopy

Set tree canopy goals

Additional solution

Incorporate trees
into BMPs to help
increase infiltration
& storage of

TURF FILTER STRIP MIN. 2 v S 7
SLOPE INTO RAIN GARDEN— : 5 & DF i NGS TOLERANT
’ i z - ATING WATER
PARKING LOT 4y ) ; s
stormwater PARGAOT f m@%‘
RETE i 2°-3" SHREDDED
CONCRETE WHEEL STOPS .‘ . B oo
y i POCLING ZONE
p 4 b | % i

Trees can
regulate rainfall
so that BMPs can i e
work efficiently L

AMENDED TOPSOIL ENTION/FILTRATION ZONE

i RECHARGE ZONE

UNCOMPACTED
&" PERFORATED NATIVE SOIL
UNDERDRAIN PIPE
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Thank you!

Nancy Stairs, Urban Forestry Program Coordinator,
North Carolina Forest Service

Daniel Line, Stormwater Specialist, NCSU Bio. & Ag.
Engineering

Robert Coville, Natural Resource Specialist, The Davey
Institute

Eric Kuehler Technology Specialist, Forest Service
Southern Research Station

www.itreetools.org ﬁ
Urban Natural Resources Institute

. . i-Iree
www.unri.org/webcasts/itreeworkshops/ Do You?
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