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Executive Order 13514

Issued by President Obama on October 5, 200

“to establish an integrated strategy towards suste
Federal Government and to make reduction of g
emissions a priority for Federal agencies”.

“...Federal agencies shall increase energy efficie
report, and reduce their greenhouse gas emissic
and indirect activities; conserve and protect wate
through efficiency, reuse, and stormwater mana
eliminate waste, recycle, and prevent oIIution”.




In the Ring : I-Tree vs. CI

I-Tree

Produced by: USDA Forest Service
Cost: public domain, no cost
Website:

ClTYareen for ArcGIS

http://www.americanforests.org



http://www.itreetools.org/index.php�
http://www.americanforests.org/�

What do we expect these cos
applications to do?

» Carbon storage and sequestratio
* Change scenario modeling

o Stormwater runoff mitigation metr
 Air and water pollution removal m




Two Types of Analysis

* General NLCD land cover based
Coarse estimates based on region

e Detalled customized land cover In
Precise estimates based on local ¢
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-l £F Layers
+ LISA Base Map

Indiana

E WA_MLCD lc_CG
CGEFEATURE

= Bare Ground
E Herbaceous Meadow
] Open Space - Grass 50 -75% cover West Vf,rgfnfa
IE Gpen Space - Grass >75% cover
B Pasture/Range >75% cover
B Ry Crops
I Shrub 50 - 75% cowver
I Trees - forest litter understory adequate soik
I Trees: Forest litter understory
W Urban: Commercial/Business Kentucky
M Urban: Residential: 0.25ac Lots
M Urban: Residential: 2.0ac Lots
I Water Area

+ O nlcd_lc_scos

+ b AlCoalFields .
Virginia

Tennessee
North Carolina

H3 Attributes of Coal_counties_Dissolve_utmAi7

FID | Shape* | STATE | StudyArea | Acres :
0/ Palygan WA, “Wa_Boos 2061124.4

Record: ﬂ j 0 jﬂ Shiavw W Selected Records -

115996.725 4324278.898 Meters
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= Herbaceous Meadow  Lana cover in cres ald ol
m Open Space - Grass »75% cover 133,6374 6.5%
(Open Space - Grass 50 -T5% cover BI,EITZ  4.4%
Pastura/Range »75% Cover 33,3764 15.2%
u Row Crops 4169086 0.2%
-— ¥ Shrub 50 - 75% cover 8,2507 O.4%
Trees - forest Iiter undesstory adequate solicover 1,435,694.1 69.7T%
Trees: Forest Iter undesstory 454 0%
Urban: CommerdalSusiness 1,5445 O1%
Urban: Residentiak 0.25ac Lots 134982 O7%
Urban: Residential 2.0ac Lots 376105 1.8%
m Water Area 41722 0%
Tree Canopy: 1,435,939.4 acres (69.7%) Tk 20e0.6584 100.0%
B t air quality ref city: Ph
Lbs. Removediyr Dollar Valuefyr,
Carbon Monosxide: 11,520,003 $5,853,762
Ooenne: 55,040,444 §104,460,680
Nitrogen Dioxide: 20,440,238 $104,013,852
Particulate Matter: 02,180,744 $217,393,168
Sulfur Dioxide: 288001 $2.200.378
190,721,539 $523,730,8340
Totals: Dolfar walues are based on 2009 dollars
Tons Stored (Total): 58,292,809
Tons Sequestered (Annually): 194,741
Stormwater Management |
Water Guantity (Runoff Volume) Water Quality {Contaminant Loading)
2.y, 24-hw Rainfall in inches: 275 Percent change in contaminant kadings
Curve Number reflecting existing conditions: 66 Bickagical Capgen Demand
Curve Nurmber of replacernent Land cover. a9 .
Dominant Sail Type: © )
Replacernent land cover type: (existing condition) Chemical Oxygen Demand JEETR]
Impendious Surfaces: Buildings! structures Lead &5
Additional cu. ft. storage needed: 9,289,945 574 Mirogen
Construction cost per cu. fi.c 52.00 Phosphoms
Suspended Solds | X0
Total Stormwater Value: $18.579.891.148 e |
Annual Stormwater Value: $1.619.87T9.578 oo um




Carbon Sequestration

Entire region.

(Carbon Sequestration ¥ Tree Canopy) note: all estimates are rounded
Date: 4/9/2010 10:25:39 AM

= Image Area
2,061,124.0 acres

= Impervious Cover
27,294.1 acres
1.3%

= Tree Canopy
1,280,483.6 acres

Carbon Sequestralion; 1,615,549.6 short tons; %33,415,725.0 @ $20.68 per short ton
CO2 Equivalent Sequestration: 5,922,605.0 short tons; $33,415,725.0 @ $5.64 per short ton

= NLCD Developed
= Developed, All
142,493.7 acres
6.9 %
Impenvious Cover: 27086.7 acres; or 19 %
Tree Canopy: 53801.8 acres; or 37.8 %
Carbon Sequestration: 720.0 short tons; $14,892.6 @ $20.68 per short ton
€02 Equivalent Sequestration: 2,639.6 short tons; $14,892.6 @ $5.64 per short ton
eveloped, Open Space
pveioped, Low Intensity
evaloped, Medium Intensity
£ eloped, High Intensity
= NLCD Forest
= Forest, All
1,444,134.7 acres
70.1 %
Impervious Cover: 30.9 acres; or 0 %
Tree Canopy: 1183724.8 acres; or 82 %
Carbon Sequestration: 1,584,141.8 short tons; $32,766,090.8 @ $20.68 per short ton
CO2 Equivalent Sequestration: 5,807,463.8 short tons; $32,766,090.8 @ $5.64 per short ton
# Deciduous .
# Evergreen
& Mixed
# Shrub/Scrub
= NLCD Wetlands
= Wetlands, All
475.0 acres
0%
Impervious Cover: 0 acras; or 0 %
Tree Canopy: 354.9 acres; or 74.7 %
Carbon Sequestration: 474.9 short tons; §9,822.9 @ $20.68 per short ton
C0O2 Equivalent Sequestration: 1,741.0 short tons; $9,822.9 @ $5.64 per short ton
= Woody Wetlands
i-Tree Vue Analysis Report
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Va_6cos: 10 Percent More Trees

- Land covar & scras and paroanalages

M Cropland: Row Crops: Straight Row (SR Conditions encourage Inflltration, fend to decrease unoff 41213 0.2%

W Impenvious Surtaces: Unpaved: Dirt 1B.5450 0.9%
1 Open Space - Grass/Scattersd Trees: Grass CoVer < 50% 01 00%
Open Space - Grass/Scatterad Trees: Grass COVEr = T5% 1330428 65%
Open Space - Grass/Scattersd Trees: Grass cover 50% - T5% 90,6600 4.4%
M Pasture’Range (Continuous forage for grazing): Ground cover = 75% 1050936 5.1%
1 Shruls: Ground cover S0% - 75% B2426 04%
Trees: Forest Iiter umderstory: Mo grazing, forest litter and brush adequately cover soll 16423447 T9T%
Uroan: CommercialBusiness 20607 01%
Uroan: Reslgential: 0.25ac Lots 144246 07%

Tree Canopy: JJRELIET Sefd8 o) Pt
Total:

2,060,655.4 100.0%

Air Pollution Removal |

By absorbing and fitering out nifrogen dioxide (MO2), sulfur diaxide (S02), ozone {03), caron monodde (CO), and particulate
matter less than 10 micrns (PM10), trees parform a visl air cieaning senice mat mrecty aects he wel-Deing of Urnan owellers.
CIT¥green estimates the annual air pollution removal rate of irees within a defined study area for these five pollutants based on
research conducted by David Mowak, PhD, of the U.S. Forest Service. Economists use “extemallty” costs, or Indirect costs bome
by 50ciety SUCN 35 MEING NEa Care axpendilres and M2Ouced loursm revenue o determing fhe omiar value of Jr poiutnt
remowal. The extemnallty costs usad In CITYgreen are sat by each state’s Public Services Commission.

Mearest Air Quality Reference City: Charleston

Lbs Removedhr Dollar Valuehr

Carbon Monoxide: 1,484,002 T13.404
Czone: 30,528,053 128,054 817
Nitrogen Dioxide: 13,176,018 548,551 539
Particulate Matter: 27,816,038 SE5.813.780
Sadfur Dioxide: 14,640,020 512,034 795
Totals: 96,624.130 263,173,244
Dokar Vaiues &/ based on 2009 solkrs

Carbon Storage and Sequestration |

Tress remove carbon dioxide from e 3ir thotgh thelr lsaves and stone caron In thalr biomass. Approximataly half of 3 ree's dry
weight I5 caron. For this Feason, |ane-scale tree panting projects are recognize 35 3 leghimate tool In many national
carbon-reduction programs. CITY green estmaies the carbon storage capacity and sequestration rates of trees within a defined
siudy ara. The caron sforage and saquestration model was developad Using reseanch conductad by David Mowak, E. Gregory
McPherson, and Rowan Rownires of the U5, Forest Service.

Tons Stored (Total): 0,672,527
Tons Sequestered {Annually): 390,204




Analysis Report

for

Va_6cos: 10 Percent More Trees

Stormwater Management I

Water

Tress decrease total runcff volume, halping cities to decrease thelr sirmwater management costs. CITYgreen calcuiates the
WolRIme af unoff in @ 2-year 24-hour stonm event that wouwld need o be contained I all irees were remaved. To do this, CITYgreen
uses 3 model developed by the Matural Resources Conservation Sendos (NRCS) called TR-55, based on a sysiem of curve
rumbers. Curve rumbens are an Index of potential nunoff within 3 specified drainage area. Curve numbers range from 30 fo 100,
with a higher number Indicating greater nanall podential.

CITYgrean calculates two curve numbers for the stormwaier analysis:  one refiacting existing land cover conditions and the other
reflecting e replacement of tree canopy In the sudy area by a user-defined replacement land cover [specfied In the CITYgreen
Praferences.) The difference In cunve numbers and iocal r@infall defermine the change In sinrage volume betwaen the twn
different land cover scenarios (wih and without trees). To determing the dollar amount of stommwaber-related savings resulting
from free canogpy, this calculated volume ks then multiplied by the user-spacified local constrection cost.

2-yr, 24-hwr Rainfall in inches:

Curve Number reflecting existing conditions: Tree Effects or Juraff
Curve Mumber of replacement Land cover: . F ydrograph
Dominant sod type: B

Replacement Lland cover type: (existing condition)

Open Space - Grass/Scattered Trees: Grass cover < 5

Addifional cu. ft. storage needed: -93, 833,397
Construction cost per cu. fi.0 52.00

Total Stormwater Value: 199,666,792

Annual Stormwater Value: $17.407 861
(based on 2-year finandng at 6% Inforest)

Trees Aiter sUrface water and pravent erosion, both of which maintain or IMprove Water qualty. Amencan Forests developsd the
CITygreen water qualtty moded using data from the US Environmental Prodection Agency (EPA) and Purdue University's L-Thia
spreadsheet water quallty model. The water quallty mode] estmates the change In the concentration of poliutants In runoff during

a typical 51T event, by repiacing the iree canopy In 3 Specified Study area With Me uSar-genned replacemant land cover
{specified In the CITYgreen Preferences) and comparing the resuits. The model estimates the event mean concentrations af

niirogan, phosphons, sespented sollds, 7ing, lead, cadmium, chmmium, chemical mygen demand (C0D), and biciogical naygen
gemana (B00).
Percent change in contaminant loadings




Metric I-Tree

Carbon Storage and Sequestration Yes Yes
Air Pollution Removal Yes Yes
Stormwater Runoff Soon Yes
Water Quality Soon

Modeled Scenarios Yes
Detailed Cost-Benefit Tons/$ Figures Yes
Detailed Tree Canopy Information Yes

Incorporates Soil Characteristics
NLCD-Based Analysis

Customized Analysis Using Polygons
Direct Integration with GIS, GPS

Ease of Use






Conclusions

CITYgreen offers an easy to use ArcGIS extension
that provides rapid, general regional or local
analytical results to determine carbon storage and
sequestration, as well as other ecological benefits.
Price Is reasonable.

I-Tree Is a detail-oriented and complex standalone
that is well suited for very precise measurements
of carbon storage and sequestration. Itis
somewhat cumbersome to operate, and requires
substantial effort to gather and process all of the
data required to run an analysis. However, results
are expected to be far more precise. No cost —
public domain software.



Questions







Choose CGFeature @ B@

Choose the corresponding CGFeature to assign to the selected record. If no CGFeature is selected. the CGFeature and CN_Code will
be replaced by the default land cowver.

Flease select one from the following list
- And & Semi-And Rangeland
- Cropland
- Farmsteads (Buildings, lanes, driveways and surrounding lots)
- Imperdous Surfaces
- Low Impact Development
Bioretention / Rain Gardens
Green Roots
Farous Fawvement - Mot Froperly bMaintained
Forous Favement - Properly Maintained
“egetated Buffers - Grass
“Yegetated Swales - Grass
Meadow (Continuous grass. generalky mowed, not grazed)
- Qpen Space - Grass/Scaftered Trees
Grass cover < B0
Grass cowver > 7h%
Grass cover b%% - 75%
- Pasture/Range (Continuous forage for grazing)
Ground cover € 50%
Ground conver » 75
Ground coner B0% - 7R%

Ground cowver < 50%
Ground conwver » 75%
Ground conwver 50%4 - 7554
Tre
[i] --------- Forest litter understony

Forest litter and brush destroyed by grazing or burning
Grazed but not burned, some forest litter

Mo grazing, forest litter and brush adequately cover sail
[=- Grass/turf understony

Ground cover € 5054

Ground cover » 7524

Ground cover B0% - 75%

Imperious understany

- Tropical

H-lnclassified

- Bare
- Commercial/Business
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