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INSTRUCTIONS 
Project Operators must complete and submit this Project Design Document (PDD) to request credits. City 
Forest Credits (CFC) then reviews this PDD as part of the validation process along with all other required 
project documents. An approved third-party verifier then does an independent check of all documents 
and compliance with the Protocol known as verification. 
 
The Protocol Requirements at the end of this document are a list of eligibility requirements for 
informational purposes which are also found in more detail in the CFC Tree Preservation Protocol Version 
12.40, dated February 22, 2023.  
 
Project Operators should enter data and supporting attachments starting on page 3 under Project 
Overview where you find “[Enter text here]” as thoroughly as possible and provide numbered 
attachments for maps and other documentation (ex: 1 – Regional Map). Keep all instructions in the 
document.  
 
Below is a list of documents that are needed to complete a successful project:  

• Geospatial Location Map 
• Regional Map  
• Project Area Map 
• Proof of Land Ownership or Agreement to Transfer Credits 
• Preservation Commitment 
• Land Use Regulations 
• Land Use/Zoning Map 
• Overlay Zones or Restrictions 
• Threat of Loss Demonstration 
• Attestation of No Double Counting and No Net Harm 
• Attestation of Additionality 
• Carbon Quantification Calculator 
• iTree Canopy Report and raw data 
• Forest Composition Report 
• Forest Age Imagery 
• Stand Map 
• Co-Benefit Quantification Calculator 
• Social Impacts 
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PROJECT OVERVIEW 
 
Project Name: Eagle Creek Forest Legacy Initiative 
Project Number: 52 
Project Type: Preservation Project (under the Tree Preservation Protocol – version 12.100, dated 
February 22, 2023) 
Credit Commencement Date: August 28, 2024 
Project Location: Indianapolis, Indiana 
 
Project Operator Name: City of Indianapolis, Department of Parks and Recreation 
Project Operator Contact Information: Phyllis Boyd, Director, Phyllis.Boyd@Indy.gov, Andre Denman, 
Principal Park Planner, Andre Denman@Indy.gov, Brenda Howard, DPW Office of Land Stewardship 
Senior Ecologist, Brenda.Howard@Indy.gov 
 
Project Description: 
Describe overall project details and goals as summarized in application. Include information about where 
the Project is located, Project Area acreage and other relevant background. If the Project Area is part of a 
larger program or preservation effort, include one sentence with more information (2 paragraphs).  
 
The Eagle Creek Forest Legacy Initiative is in Eagle Creek Park, owned by the City of Indianapolis, 
Department of Parks and Recreation, the city’s largest park (4785 acres). The park is home to a diverse 
array of wildlife that depend on the quality of its habitat, one of the primary forested areas in central 
Indiana. It’s a haven for resident flora and fauna and a premier destination for the visitors who come 
specifically to see rare species of birds that are attracted to the forests and planted meadow habitats. 
The park has a history of land transfers and leases and forest removal impacts. The 100-year 
commitment is to preserve, protect, and ecologically manage the forests and ecosystem services they 
provide. This is a commitment that will help ensure forested areas in this program are protected and 
sustainably managed for future generations. The parkland is zoned as Park District (PK 1/PK2). The 
project area is 184.3 acres and zoned PK1.  
 
The Park Board approved Resolution No. 22, 2023 with the goal of preserving forests located on the east 
and west sides of the park, ~480 acres total, if future opportunities arise. This phase of the project 
would preserve a total of 184.3 acres located on the east side of the park.   

DEFINING THE PROJECT AREA (Section 1.3 and 1.4) 
 
Project Area Location  
Describe the city, town, or jurisdiction where the Project is located. State which urban location criteria is 
met from Protocol Section 1.3. 
 
The project area lies in the City of Indianapolis urban area, northwest Indianapolis, in Pike Township, 
Marion County in central Indiana.  
 
  

mailto:Phyllis.Boyd@Indy.gov
mailto:Denman@Indy.gov
mailto:Brenda.Howard@Indy.gov
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Project Area Parcel Information 
List parcel(s) in the Project Area. 

Municipality Parcel Number Notes 
Include total acres and acres included in Project Area 

Indianapolis, Indiana 6004924 20.2 acres out of 51.4 acres 
Indianapolis, Indiana 6004923 29.0 acres out of 372.9 acres 
Indianapolis, Indiana 6004928 135.1 acres out of 708.5 
 Total Project Area 184.3 acres 

 
Project Area Maps 
Provide three maps of the Project Area that illustrate the location: geospatial location, regional, and 
detailed. Maps should include project title, relevant urban or town boundaries, defined Project Area, and 
legend.  
 

• Geospatial Location Map 
Show the boundaries of the Project Area in a KML, KMZ, or shapefile format 
Attachment: 1 Eagle Creek Forest Project Shapefile 

 
• Regional Map  

Show where the Project Area is located in relation to the state and/or region  
Attachment: 2 Eagle Creek Forest Regional Map 

 
• Detailed map of Project Area 

Show the Project Area and parcel boundaries.  

Attachment: 3 Eagle Creek Forest Project Map 

OWNERSHIP OR ELIGIBILITY TO RECEIVE POTENTIAL CREDITS (Section 1.5) 
Project Operator must demonstrate ownership of potential credits or eligibility to receive potential 
credits. If Project Operator is the landowner, attach a deed showing ownership and explanation of when 
the property was acquired. If the Project Operator is not the landowner, provide the Agreement between 
Project Operator and landowner authorizing Project Operator to execute this project.  
 
Name of landowner of Project Area and explanation 
City of Indianapolis, Department of Parks & Recreation 
 
Attachment: 4 Eagle Creek Forest Deed 
 
 
 

PROJECT DURATION (Section 2.2) 
Project Operator commits to the 40- or 100-year project duration requirement through a signed Project 
Implementation Agreement with City Forest Credits and agrees to the statement below. 
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Project Operator has committed to the 100-year project duration and signed a Project Implementation 
Agreement with City Forest Credits on August 1, 2024. 
 

PRESERVATION COMMITMENT (Section 4.1) 
Describe the Preservation Commitment terms and attach a complete copy of the recorded document. If 
Project Area does not have the same boundaries as Preservation Commitment, please state the reasons 
why. 
 
Preservation Term: 100 years 
 
Date recorded: August 28, 2024 
 
Preservation Commitment Explanation: The City of Indianapolis recorded a deed restriction for 100 
years to protect the trees in the Project Area. The deed restriction specifically states that the “Declarant 
shall not cut down, destroy, or remove trees located on the Property, except as required by law, as 
necessary to control or prevent hazard, disease or fire, or as needed to improve forest health.  
Recreational non-motor-use trails have negligible or de minimis impacts on biomass and carbon stock 
and are permissible.” 
 
Attachment: 5 Declaration of Development Restrictions 
 
 

DEMONSTRATION OF THREAT OF LOSS (Section 4.2, 4.3, and 4.4) 
Demonstrating the Threat of Loss is shown in several ways: land use designation that allows a non-forest 
use, overlay zones, existing restrictions, and one of three conditions that illustrate pressure to convert 
the Project Area to a non-forest use. 
 
Note: The online ordinance source is: REVISED CODE of the Consolidated City and County 
INDIANAPOLIS/MARION, INDIANA 
This Code of Ordinances and/or any other documents that appear on this site may not reflect the most 
current legislation adopted by the Municipality.  
 
Land use designation 
Describe the land use designation, including what types of non-forest use it allows. Attach a copy of the 
relevant land use designations, which may include development regulations such as zoning ordinances. 
Include a map depicting the designation of the relevant municipality, with the Project Area boundaries 
clearly indicated on the map.  
 
The Project Area is located within an area zoned PK-1, a Park District. All permitted uses are subject to 
all use-specific standards unless waived during the Development Plan approval process. Permitted PK-1 
include non-forest uses such as playgrounds and greenways. In addition, wireless communication 
facilities are permitted. There are other specific exemptions, requiring an Administrator’s approval. 
Chapter 742 – 1 Park Development Districts references park zoning. 
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The forest stands within the project area not protected from removal. The permit processes for the 
removal of trees and/or park to non-park land uses changes are permitted. The Chapter 241 – 
Department of Parks and Recreation, 241-307 references real estate changes. Chapter 701 – Trees and 
Flora references permits related to tree removal. There are no recorded deed restrictions specific to 
forest protection or otherwise in the project area. The forests within the project area are not protected 
by Indiana Code.  
 
Attachments: 6a Eagle Creek Forest Zoning Map, 6b Eagle Creek Forest Zoning Ordinances  
 
Overlay zones or other restrictions 
Describe any overlay zones that prohibit development or forest clearance such as critical areas, wetlands, 
or steep slopes and their protection buffers. Describe any legal encumbrances or other pre-existing 
tree/forest restrictions that may have hindered removal of the Project Trees (in the pre-Preservation 
Commitment condition). If present, attach a copy of the applicable restriction and a map depicting the 
overlay boundaries, with the Project Area boundaries clearly indicated on the map. 
 
The Project Area is not within any state or federal overlay protection areas such as wetland and 
floodplain.  
 
The Project Area is within a local zoning overlay called, Environmental Sensitive Areas (ES). Marion 
County Land Use Plan – Pattern Book, Page 43: “ENVIRONMENTALLY SENSITIVE AREAS (ES) The 
Environmentally Sensitive Areas (ES) Overlay is intended for areas containing high quality woodlands, 
wetlands, or other natural resources that should be protected. The purpose of this overlay is to prevent 
or mitigate potential damage to these resources caused by development. This overlay is also appropriate 
for areas that present an opportunity to create a new environmental asset. This overlay is not intended 
for the preservation of open space.” 
 
Attachment: 7a Eagle Creek Forest Overlay Zones, 7b Eagle Creek Forest Local ES Overlay Zones,  
7c Demonstrated Forest Loss in ES Overlay Zones 
  
Threat of loss demonstration (Section 4.4 A, B, or C) 
Describe one of the three threat of loss conditions that are applicable prior to the Preservation 
Commitment. Provide supporting evidence such as maps, sale or assessed value documentation, or 
appraisal information. 
 

A) Developed or improved uses surrounding at least 30% of perimeter of Project Area 
• A map depicting the Project Area with parcel boundaries, perimeter of developed or 

improved uses, and calculation of the border with these uses  
B) Sold, conveyed, or assessed in past three years at value greater than $8K/acre for bare land 

• A settlement statement, assessor statement, or other evidence of land transaction 
C) Fair market value higher after conversion to a non-forested use 

• A “highest and best use” study from a state certified general real estate appraiser 
stating that the Project Area would have a fair market value after conversion to a non-
forested “highest and best use” greater than the fair market value after preservation 
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Section 4.4 A – Road, park, and commercial development is a threat to the project area; project area is 
in PK-1 zoning and land uses change or development is permitted such as, parking lots, buildings, or 
recreational sports fields. This leaves about 12.66% of the boundary which could be considered non-
threatened. 
 

Type of Threat at Parcel Boundary Length (ft) Length (m) % of Total Boundary 

Road Developments 9954 3034 47.24% 

Park Developments 8448 2575 40.10% 

Non-Threat 2666 813 12.66% 
 
 
Attachment: 8a Eagle Creek Forest Threat of Loss Map, 8b Eagle Creek Park Development Threats 
 
 

ATTESTATION OF NO DOUBLE COUNTING OF CREDITS AND NO NET HARM (Section 5) 
Complete and attach the following attestation: Attestation of No Double Counting of Credits and 
Attestation of No Net Harm. Provide any additional notes as relevant. Provide a map that includes both 
the Project Area and the closest registered urban forest Preservation Project based on the registered 
urban forest preservation database KML/Shapefile provided by CFC to demonstrate that the Project does 
not overlap with any existing urban forest carbon preservation projects. 
 
Project Operator has mapped the Project Area against the registered urban forest preservation project 
database and determined that there is no overlap of Project Area with any registered urban forest 
preservation carbon project.  
 
Project Operator has signed the Attestation of No Double Counting of Credits and No Net Harm on July 
9, 2024. 
 
Attachment: 9a Eagle Creek Forest Attestation of No Double Counting and No Net Harm, 9b Eagle Creek 
Forest No Double Counting Map 
 

ADDITIONALITY (Section 6) 
Additionality is demonstrated by the Project in several ways, as described in the City Forest Credits 
Standard Section 4.9.1 and Tree Preservation Protocol. 
 
Project Operator demonstrates that additionality was met through the following: 

• Prior to this project, the trees in the Project Area were not protected via easement or recorded 
encumbrance or in a protected zoning status that preserves the trees  

o See Demonstration of Threat of Loss section above 
• The land use designation/zoning in the Project Area must currently allow for a non-forest use  

o See Demonstration of Threat of Loss section above 
• The trees in the Project Area face some threat risk of removal or conversion out of forest 
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o See Demonstration of Threat of Loss section above  
• The Project Operator records in the public land records an easement, covenant, or deed 

restriction specifically protecting the trees for the project duration of 40 years or 100 years (40 
or 100 years depending on the Protocol version) 

o See Preservation Commitment section above 
 
Taken together, the above elements allow crediting only for unprotected trees at risk of removal, which 
are then protected by a Project action of preservation, providing additional avoided GHG emissions.  
 
Additionality is also embedded in the quantification methodology. Projects cannot receive credits for 
trees that would have remained had development occurred, nor can they receive soil carbon credits for 
soil that would have been undisturbed had development occurred. Leakage is prevented by a deduction 
for displaced development in Protocol Section 11.4. 
 
Project Operator has signed an Attestation of Additionality on July 9, 2024. 
 
Attachment: 10 Eagle Creek Forest Attestation of Additionality  
 
 

CARBON QUANTIFICATION DOCUMENTATION (Section 11) 
Follow detailed instructions in the Protocol for conducting quantification and use the Carbon 
Quantification Calculator to show calculations. CFC will provide the Carbon Quantification Calculator and 
Forest Composition Report Template. Ensure that your requested credit issuance schedule (issuance 
dates) is accurate and complete in the calculator. Project Operators should describe and appropriately 
reflect in their carbon quantification any and all planned future activities that may affect the percent 
canopy or carbon stocking.  
 
Summary numbers from Carbon Quantification Calculator 
 

Project Area (acres) 184.3 
Percent tree canopy cover within Project Area 92% 
Project stock (tCO2e) 17,876 
Accounting Stock (tCO2e) 14,301 
On-site avoided biomass emissions (tCO2e) 12,858 
On-site avoided soil carbon emissions (tCO2e) 0 
Deduction for displaced biomass emissions (tCO2e) 2,353 
Deduction for displaced soil emissions (tCO2e) 0 
Credits from avoided biomass emissions (tCO2e) 10,505 
Credits from avoided soil emissions (tCO2e) 0 
Total credits from avoided biomass and soil emissions (tCO2e) 10,505 
Credits attributed to the project (tCO2e), excluding future growth 10,505 
Contribution to Registry Reversal Pool Account 1,051 
Total credits to be issued to the Project Operator (tCO2e) 
(excluding future growth) 

9,455 
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GHG Assertion: 
Project Operator asserts that the Project results in GHG emissions mitigation of 9,455 tons CO2e issued 
to the project. 
 
Approach to quantifying carbon  
Describe the forest conditions and general approach used to quantify carbon (e.g. 11.1.A with the US 
Forest Service General Technical Report NE-343 Tables). Attach the Carbon Quantification Calculator. 
 
The City of Indianapolis conducted an on-site forest composition study (see below and Attachment 13) 
and then followed the 11.1.A. methodology using the afforestation tables in the Northern Prairie states, 
including B14 maple-beech-birch, B15 oak-hickory, and B16 oak-pine from the US Forest Service General 
Technical Report NE-343 document. 
 
Attachment: 11 Eagle Creek Forest Carbon Quantification Calculator 
 
Accounting Stock Measurement Method 
Provide an overview to describe quantification methods, including which method was used to assess 
canopy cover (e.g. i-Tree, inventory, other), forest type, and data sources. 

 
The Accounting Stock was estimated according to 11.1.A, using USFS GTR NE-343 for the Northern 
Prairie states, maple-beech-birch (B14), oak-hickory (B15), and oak-pine (B16) stands. Assessment of 
forest composition was completed by the City of Indianapolis staff to confirm forest types. Canopy cover 
was confirmed using the i-Tree Canopy tool. Because this estimate is from the GTR table, the standard 
20% deduction was made to calculate the Accounting Stock from the GTR non-soil carbon estimates. 
 
Canopy Cover 
Describe which method was used to assess canopy cover (e.g. i-Tree Canopy, LiDAR, or other method 
approved by Registry). Provide the i-Tree Canopy report or other canopy cover assessment that shows 
estimated percentage of tree cover for the Project Area.  
 
Average canopy cover over the entire project site is 92%. Canopy cover for the project area was 
estimated using the i-Tree Canopy tool for each of the five forest stands. Below is a chart based on 
canopy cover per forest stand: 
 

Forest Stand Acreage Canopy Cover 
Stand 1 140 93% 
Stand 2 9.1 87% 
Stand 3 17.3 91% 
Stand 4 15.2 89% 
Stand 5 2.7 90% 

 
Attachment: 12a Eagle Creek Forest i-Tree Canopy Reports, 12b Eagle Creek Forest i-Tree Canopy Raw 
Data 
 
Forest Composition 
Summarize the forest composition and attach the Forest Composition Report. 



 
info@cityforestcredits.org| PO Box 20396, Seattle, WA 98102 | www.cityforestcredits.org 

P a g e  | 10 

 

 
The forest composition across all five stands at Eagle Creek Forest is comprised of 41% maple, 21% elm, 
14% oak, 7% cherry, and 17% other.  
 

Stand 1 Stand 2 Stand 3 Stand 4 Stand 5 

Maple (40%) Maple (66%) Oak (34%) Maple (29%) Pine (74%) 
Elm (29%) Oak (24%) Maple (22%) Tulip (22%) Boxelder (7%) 

Oak (11%) Beech (4%) Malus (22%) Oak (14%) Oak (4%), Elm (4%), 
Tulip (4%), Malus 
(4%) 

Cherry (10%) Hackberry (3%) Elm (11%) Catalpa (14%) Ash (3%) 

Other (10%) Walnut (3%) Catalpa (11%) Elm (7%), 
Sycamore (7%), 
Mulberry (7%) 

 

 
Attachment: 13 Eagle Creek Forest Composition Report 
 
Forest Age 
Describe the forest age and how it was determined. Provide historical imagery or other materials as 
supporting evidence. 
  
A series of historic aerial images were referenced as an indication of forest age.  An old second-growth 
forest remnant appears in the earliest aerial image on record, July 1936. The GIS has a 1941 geo-
referenced. The year 1938 imagery was selected to compare with 2023 imagery to determine that the 
forest age is 85 years. Large white and chinkapin oaks are estimated to be 145 years plus based on 
annual growth rate estimations.  The younger age of Stand 4 is reflective of emerald ash borer decline 
(25 years). 
 
Attachment: 13 Eagle Creek Forest Composition Report 
 
Stand Maps 
Describe the methods used to determine forest stands (e.g. GIS) and provide a map. 
 
The forest stand descriptions are based on eight site visits for data collection – March 21, 28, May 1-2, 
and June 8-10, 24, 2024. Initial observations were made using current and historical imagery from the 
desktop. Plot points were placed with the goal of capturing all variations based on disturbance and 
growing conditions. Data was collected at each plot recording tree species 5” and above. 
 
Attachment: 13 Eagle Creek Forest Composition Report 
 
Area Expected to Remain in Trees after Potential Development (11.2) 
Describe the land use designation, any restrictions, and the method used to determine the area expected 
to remain in trees after potential development (fraction at risk of removal). If residential land use, follow 
11.2.B. and provide the calculation showing which percentage of accounting stock at risk of removal is 
appropriate to include. 
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Eagle Creek Forest Project Area is zoned Park District 1. Section 11.2.A in CFC’s Tree Preservation 
Protocol allows for 90% of the Accounting Stock on the Project Area is the “Avoided Biomass Emissions” 
on other primarily non-residential lands. 
 
 
Quantification of Soil Carbon - Existing Impervious Area and Impervious Limits (11.4) 
The Project may claim avoidance of emissions from soil carbon caused by conversion of soils to 
impervious surfaces. Describe applicable land use designation and development rules, any restrictions, 
existing impervious area and maximum fraction impervious cover.  
 
Eagle Creek Forest Project Area is not claiming avoided impervious surface credits for this project.   
 
 
Future Planned Project Activities 
Describe future activities that may affect the percent canopy or carbon stocking in any way. Describe 
maintenance and stewardship activities that could improve the carbon stock.  
 
It is anticipated that invasive shrubs will be controlled, and oak and other hardwoods will be planted to 
improve long-term forest regeneration. These stewardship efforts are typically conducted over an 
extended period, which lessens the immediate impact of woody shrub loss. The chips or brush from the 
removed shrubs are left on the ground to cycle back into the soil. Some areas are heavily impacted by 
bush honeysuckle, which is a major stressor to forest health. Forested tracts with the heaviest 
infestations were not included in the project area. Ecological management often includes introducing a 
native graminoid component to foster soil health and fungal relationships. It is not anticipated that the 
restoration will open up the canopy since most of the canopy trees are native.  

CO-BENEFITS QUANTIFICATION DOCUMENTATION (Section 11.5) 
Summarize co-benefit quantification per year and provide supporting documentation. CFC will provide a 
Co-Benefits Quantification calculator for quantifying rainfall interception, reduction of certain air 
compounds, and energy savings. 
 

Ecosystem Services Resource Units  Value 
Rainfall Interception (m3/yr) 39,953.6 $65,445.86 
Air Quality (t/yr) 1.1448 $476.82 
Cooling – Electricity (kWh/yr) 46,372 $3,153.29 
Heating – Natural Gas (kBtu/yr) 66,674 $644.42 
Grand Total ($/yr)  $69,720.39 

 
Co-benefits were quantified using CFC’s Co-Benefits Quantification Calculator. These ecosystem services 
represent values in avoided costs of $69,720.39 annually and $6,972,039 over 100 years. 
 
Attachment: 14 Eagle Creek Forest CoBenefit Calculator 
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SOCIAL IMPACTS (Section 12) 
Project Operators shall use the Carbon Project Social Impacts template to evaluate how their Project 
aligns with the UN Sustainable Development Goals (SDGs). CFC will provide the template. Summarize the 
three to five main SDGs attributed to this Project.  
 
The protection placed on Eagle Creek Forest will contribute to four SDGs, including Good Health and 
Well-Being, Clean Water and Sanitation, Climate Action, and Life on Land.  
 
SDG 3 – Good Health and Well-Being: Protecting the trees within the project area enhances 
environmental quality by acting as natural filters and using shade to shield park users from UV exposure 
and negative heat effects. Parks contribute significantly to human health by offering accessible green 
spaces that promote physical activity, relaxation, and social interaction. With over a million park visitors 
each year, Eagle Creek Park has highly active hiking and birding groups, as well as regular park visitors 
who utilize trails through and adjoining the project area.  
 
SDG 6 – Clean Water and Sanitation: Protecting the forested project area adjacent to Eagle Creek 
Reservoir will help mitigate stormwater runoff, improve flooding resilience, and ensure safe drinking 
water. Forests act as natural buffers, intercepting and absorbing rainwater and reducing the volume of 
runoff and soil erosion. This helps to maintain water quality and to preserve the reservoir as an essential 
source of drinking water.  
 
SDG 13 – Climate Action: Protecting existing trees enhances air quality and creates vital shade that 
reduces urban heat island effects. The Forests in Cities’ cooling study, which included Eagle Creek Park, 
showed not only the cooling benefits of forests but even greater benefits from high-quality forest. The 
Office of Land Stewardship engages Indianapolis residents in volunteer efforts to remove invasive plant 
species from the park during monthly workdays and other events. Results help improve the forests’ 
resiliency to climate change. 
 
SDG 15 – Life on Land: The mesic upland forest, central till plain flatwoods, and ephemeral wetlands of 
the Eagle Creek Park project area provide special habitat for many species. Woodlands are important 
migratory bird habitat as well as nesting habitat during breeding season. The park ecosystems are home 
to over twenty species listed in the Indiana Department of Natural Resources’ Heritage Database as 
Rare, Threatened or Endangered, or listed as a Special Concern in their Wildlife Diversity Section such as 
American ginseng, broad-winged and red-shouldered hawks, northern leopard frogs, and eastern box 
turtles. Working with restoration specialists and volunteers to remove invasive species and restore 
native species promotes local biodiversity while sustainably managing forest ecosystems. 
 
Attachment: 15 Eagle Creek Forest Social Impacts 
 

MONITORING AND REPORTING (Section 8) 
Throughout the Project Duration, the Project Operator must report on tree conditions across the Project 
Area.  
 
Monitoring Reports 
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ATTACHMENTS 
 
1 – Eagle Creek Forest Project Shapefile 
2 – Eagle Creek Forest Regional Map 
3 – Eagle Creek Forest Project Area 
4 – Eagle Creek Forest Deed 
5 – Declaration of Development Restrictions 
6a – Eagle Creek Forest Zoning Map 
6b – Eagle Creek Forest Zoning Ordinances 
7a – Eagle Creek Forest Overlay Zones 
7b – Eagle Creek Forest Local ES Overlay Zones 
7c – Demonstrated Forest Loss in ES Overlay Zones 
8a – Eagle Creek Forest Threat of Loss Map 
8b – Eagle Creek Park Development Threats 
9a – Eagle Creek Forest Attestation of No Double Counting and No Net Harm 
9b – Eagle Creek Forest No Double Counting Map 
10 – Eagle Creek Forest Attestation of Additionality 
11 – Eagle Creek Forest Carbon Quantification Calculator 
12a – Eagle Creek Forest i-Tree Canopy Reports 
12b – Eagle Creek Forest i-Tree Canopy Raw Data 
13 – Eagle Creek Forest Composition Report 
14 – Eagle Creek Forest CoBenefit Calculator 
15 – Eagle Creek Forest Social Impacts 
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PROTOCOL REQUIREMENTS 

Project Operator (Section 1.1) 
Identify a Project Operator for the project. This is the entity or governmental body who takes 
responsibility for the project for the 100-year duration. 

Project Duration and Project Implementation Agreement (Section 1.2, 2.2) 
Project Operator must commit to a 100-year duration and sign a Project Implementation Agreement. 
This is a 100-year agreement between the Project Operator and City Forest Credits (the “Registry”) for 
an urban forest carbon project.  

Location Eligibility (Section 1.3) 
Projects must be located in or along the boundary of at least one of the following criteria: 

A. “Urban Area” per Census Bureau maps
B. The boundary of any incorporated city or town created under the law of its state;
C. The boundary of any unincorporated city, town, or unincorporated urban area created or

designated under the law of its state;
D. The boundary of any regional metropolitan planning agency or council established by legislative

action or public charter. Examples include the Metropolitan Area Planning Council in Boston, the
Chicago Municipal Planning Agency, the Capital Area Council of Governments (CAPCOG) in the
Austin area, and the Southeastern Michigan Council of Governments (SEMCOG)

E. Within the boundary of land owned, designated, and used by a municipal or quasi-municipal
entity for source water or watershed protection. Examples include Seattle City Light South Fork
Tolt River Municipal Watershed (8,399 acres owned and managed by the City and closed to
public access);

Ownership or Right to Receive Credits Eligibility (Section 1.5) 
Project Operator must demonstrate ownership of property and eligibility to receive potential credits by 
meeting one of the following: 

A. Own the land and potential credits upon which the Project trees are located; or
B. Own an easement or equivalent property interest for a public right of way within which Project

trees are located and accept ownership of those Project trees by assuming responsibility for
maintenance and liability for them; or

C. Have a written and signed agreement from the landowner, granting ownership to the Project
Operator of any credits for carbon storage, other greenhouse gas benefits, and other co-
benefits delivered by Project trees on that landowner’s land. If the Project Area is on private
property, the agreements in this sub-section must be recorded in the public records in the
county where the property is located. The recordation requirement can be satisfied if the
agreements specified in this sub-section are contained in a recorded easement, covenant, or
deed restriction on the property.

Demonstrate Tree Preservation (Section 4.1) 
The Project Operator must show that the trees in the Project Area are preserved from removal by a 
recorded easement, covenant, or deed restriction (referred to hereafter as “Recorded Encumbrance”) 
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with a term of at least 100 years. This action is referred to as the “Preservation Commitment.” This 
Recorded Encumbrance must be recorded not later than 12 months after Registry approval of the 
Project’s Application. 
  
Demonstrate Threat of Loss (Section 4.2, 4.3, and 4.4): 
The Project Operator must show that prior to the Preservation Commitment: 

• Project trees were not preserved from removal through a Recorded Encumbrance or other 
prohibitions on their removal,   

• The Project Area was: 
o In a land use designation that allowed for at least one non-forest use. Non-forest uses 

include industrial, commercial, transportation, residential, agricultural, or resource 
other than forest, as well as non-forest park, recreation, or open space uses. 

o Is not in an overlay zone that prohibits all development. Examples include critical areas 
or wetland designations. 

• The Project Area met one of the following conditions: 
o Surrounded on at least 30% of its perimeter by non-forest, developed or improved uses, 

or 
o Sold, conveyed, or had assessed value within three years of preservation for greater 

than $8,000 average price per acre for the bare land. When the assessed value is a 
percentage of the appraised value, as determined by the local assessing authority, then 
the appraised value is the value to be used for this determination; or 

o Would have a fair market value after conversion to a non-forested “highest and best 
use” greater than the fair market value after preservation in subsection 4.1, as stated in 
a “highest and best use” study from a state certified general real estate appraiser in 
good standing 

  
Additionality (Section 6) 
Additionality is ensured through the following: 

· Prior to the Preservation Commitment, the trees in the Project Area were not protected via 
easement or recorded encumbrance or in a protected zoning status that preserves the trees. 

· Prior to the Preservation Commitment, the zoning in the Project Area must currently allow for a 
non-forest use  

· Prior to the Preservation Commitment, the trees in the Project Area passed one of the three 
tests to show a threat or risk of removal or conversion out of forest  

· The Project Operator records in the public land records an easement, covenant, or deed 
restriction specifically protecting the trees for the project duration of 40 years or 100 years (40 
or 100 years depending on the protocol version) 

  
Quantification for Credits (Section 11) 
The full Protocol describes the following steps for carbon stock and soil carbon quantification in detail: 

1. Stored carbon stock present in Project Area (Section 11.1) 
Estimate the biomass stock present and adjust for uncertainty to calculate the “Accounting 
Stock”. This can be done using the US Forest Service General Technical Report NE-343 tables, 
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on-site inventory of some live trees with i-Tree methods and tools, or an on-site forest inventory 
  

2. Areas expected to remain in trees after potential development (Section 11.2) 
Calculate the fraction of the Accounting Stock that likely would be emitted as a result of 
development, to calculate “Avoided Biomass Emissions” 
  

3. Quantification of soil carbon (Section 11.3) 
Calculate “Avoided Soil Carbon Emissions” caused by conversion of soils to impervious surfaces 
in the Project Area 
  

4. Deduction for displaced development (Section 11.4) 
Apply the deductions in Section 11.5 and Appendix B to Biomass and Soil Carbon calculations to 
adjust for development and emissions that would be displaced by the preservation of the 
Project Area (leakage deductions). This will reduce the creditable tonnes of Avoided Biomass 
Emissions and Avoided Soil Carbon Emissions to adjust for displaced development 
  

5. Quantify Co-Benefits (Section 11.5) 
The Project Operator will calculate co-benefits separately from CO2(e). The Registry will supply a 
spreadsheet template based on their climate zone, and will provide values for rainfall 
interception, reductions of air compounds, and energy savings. 
  

6. Claiming additional credit for growth (Section 11.6) 
The Project Operator may elect to also account for ongoing growth of trees within the Project 
Area after Project Commencement 

  
Social Impacts (Section 12) 
The Project Operator will describe how the Project impacts contribute towards achievement of the 
global UN Sustainable Development Goals (SDGs). The Registry will supply a template to evaluate how 
the Project aligns with the SDGs. 
  
Attestation of No Net Harm and No Double Counting (Section 5) 
The Project Operator will sign an attestation that no project shall cause net harm and no project shall 
seek credits on trees, properties, or projects that have already received credits. 
  
Validation and Verification by Third-Party Verifiers (Section 13) 
Project compliance and quantification must be verified by a third-party Validation and Verification Body 
approved by the Registry. 
  
Issuance of Credits to Project Operator (Section 7) 
Ex-post credits are issued after the biomass is protected via a recorded encumbrance protecting the 
trees. Issuance is phased or staged over one and five years at the equivalent of 50 aces of crediting per 
year. This staged issuance reflects the likely staging of development over time if the Project Area were 
to have been developed. 

  
After validation and verification, the Registry issues credits to the Project Operator based on the Project 
Area size: 
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o 50 acres or less: all credits are issued after validation and verification 
o Greater than 50 but less than 200 acres: credits are issued in the equivalent of 50 acres per year 
o Greater than 200 acres: credits are issued in equal amounts over five years 

  
Credits for Reversal Pool Account (Section 7.3) 
The Registry will issue 90% of Project credits earned and requested and will hold 10% in the Registry’s 
Reversal Pool Account. 
  
Understand Reversals (Section 9) 
If the Project Area loses credited carbon stock, the Project Operator must return or compensate for 
those credits if the tree loss is due to intentional acts or gross negligence of Project Operator. If tree loss 
is due to fire, pests, or other acts of god (i.e., not due to the Project Operator’s intentional acts or gross 
negligence), the Registry covers the reversed credits from its Reversal Pool Account of credits held back 
from all projects. 

  
Monitoring and Reporting (Section 8) 
The Project Operator must submit a report every three years for the project duration. The reports must 
be accompanied by some form of telemetry or imaging that captures tree canopy, such as Google Earth, 
aerial imagery, or LiDAR. The reports must estimate any loss of stored carbon stock or soil disturbance in 
the Project Area.  
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Threat of Loss Demonstration 
  







Latitude 39°53'41.29"N   Longitude  86°15'58.34"W 

Forest Loss 2020 Fall: Before 

 

Forest Loss 2021 Fall: During 

 

Forest Loss 2024: After 

 

 



 

Woodlot removed in environmentally sensitive area 
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Woodlot removed in environmentally sensitive area 

 

 

 

 

 

 

 

 

 

 

 

 

 

Woodlot removed in environmentally sensitive area 

 

 

 

 

 

 

 

 

 

 

 

 

 



 





Demonstration of loss: 
 
The aerial image demonstrates that forests within the park are not protected within the project area.  Park land are 
subject to lease, sale or land use change or forest clearing. Eagle Creek Park land has historically undergone land use 
change and forest loss. This demonstration of loss is for the purpose of the City Forest Credits program to protect forests 
in the project area for 100 years. 
 

 

 
 

 

Eagle Creek Park – Landcover/Land use Change 

 

17&18 These are two areas are now under 

Indiana code protection as Nature Preserves 

that were established to protect 300 old growth 

trees being sold for timber in the mid 1980’s. 

5-11, 15&16     ~60 acres where the forest was 

cleared for the golf course. 1972-1978 

O-3    Forest removed for a greenway trail. 2018-

2019 (4 acres) 

12   Forest was at prior risk of interstate 

expansion in the early 1990’s. (28 acres) 

4   Parcel sold for private use in 1985 (38 acres) 

13   Leased for private use in 1993 (12 acres) 

14   Leased for private use  (~6 acres) 

19   Land use change to non-park use in 2018,         

(38 acres) 



Attestation of No Double Counting and No Net Harm 
 

 

 

 

  







Attestation of Additionality 
  





Carbon Quantification Tool 



CITY FOREST CREDITS - PRESERVATION CARBON QUANTIFICATION CALCULATOR 
Credit calculator for use with standard carbon stock tables (Section 10.1.A) 

City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2024 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Project Operator City of Indianapolis 
Project Name Eagle Creek Park Forest Legacy Initiative
Project Location Indianapolis, IN

Carbon Quantification Summary Protocol Section Supplemental Information/Notes
184.300 Total Project Area Acres include project area for all parcels enrolled in carbon project

B14 Maple Beech Birch, B14 Maple Beech Bir           US Forest Service General Technical Report NE-343 - Table Number 11.1.A based on the GTR regions map and primary forest type
43.91752577 Stand age (years) 11.1.A determine using aerial photos

28.70949539 Biomass tC/ac 11.1.A use appropraite GTR table and stand age, use bottom half of table, find years on the left and use 'total nonsoil' number
105.3 Biomass tCO2e/ac 11.1.A

92% Percent cover 11.1.A include i-Tree Canopy file containing coordinates of evaluated points
17,876                                                                Project Stock, tCO2e 11.1.A
14,301                                                                Accounting Stock, tCO2e 11.1.A

90% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 
12,858                                                                Avoided Biomass Emissions, tCO2e 11.2

0% Avoided impervious surface, percent 11.3 Based on zoning - see 11.4 in preservation protocol 
0 Avoided impervious surface, acres 11.3

-                                                                       Avoided Soil Carbon Emissions, tCO2e 11.3
18.3% Displacement 11.4 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area
2,353                                                                   Displaced Biomass Emissions, tCO2e 11.4

-                                                                       Displaced Soil Emissions 11.4 Assumes that redevelopment causes increase in impervious surface on reveveloped parcels
10,505                                                                Credits from Avoided Biomass Emissions, tCO2e

-                                                                       Credits from Avoided Soil Emissions, tCO2e
10,505                                                                Total Credits attributed to the project, tCO2e

1,051                                                                   Registry Reversal Pool Account (10%), tCO2e
9,455                                                                  Total credits issued to the project, tCO2e

51                                                                        Total credits issued to the project, tCO2e/acre

Year Credits Issued This Year
Cumulative Credits 
Issued Buffer Credits Issued

1 2565 2565 285
2 2565 5130 285
3 2565 7695 285
4 1760 9455 196
5 0 9455 0

Credit Sum Check (delete before finalizing document)
9454.724914 If not equal to B29, check math!
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CITY FOREST CREDITS - PRESERVATION CARBON QUANTIFICATION CALCULATOR 
Credit calculator for use with standard carbon stock tables (Section 10.1.A) 

City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2024 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Project Operator City of Indianapolis 
Project Name Eagle Creek Park Forest Legacy Initiative
Project Location Indianapolis, IN
Stand & Zoning Stand 1, PK1 zoning

Carbon Quantification Summary Protocol Section Supplemental Information/Notes
140.000 Total Project Area Acres include project area for all parcels enrolled in carbon project

B14 Maple Beech Birch US Forest Service General Technical Report NE-343 - Table Number 11.1.A based on the GTR regions map and primary forest type
45 Stand age (years) 11.1.A determine using aerial photos

29.1 Biomass tC/ac 11.1.A use appropraite GTR table and stand age, use bottom half of table, find years on the left and use 'total nonsoil' number
106.7 Biomass tCO2e/ac 11.1.A

93% Percent cover 11.1.A include i-Tree Canopy file containing coordinates of evaluated points
13,892                                                                    Project Stock, tCO2e 11.1.A
11,114                                                                    Accounting Stock, tCO2e 11.1.A

90% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 
10,002                                                                    Avoided Biomass Emissions, tCO2e 11.2

0% Avoided impervious surface, percent 11.3 Based on zoning - see 11.3 in preservation protocol 
0 Avoided impervious surface, acres 11.3

-                                                                          Avoided Soil Carbon Emissions, tCO2e 11.3
18.3% Displacement 11.4 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area
1,830                                                                      Displaced Biomass Emissions, tCO2e 11.4

-                                                                          Displaced Soil Emissions 11.4 Assumes that redevelopment causes increase in impervious surface on reveveloped parcels
8,172                                                                      Credits from Avoided Biomass Emissions, tCO2e

-                                                                          Credits from Avoided Soil Emissions, tCO2e
8,172                                                                      Total Credits attributed to the project, tCO2e

817                                                                          Registry Reversal Pool Account (10%), tCO2e
7,355                                                                      Total credits issued to the project, tCO2e

53                                                                            Total credits issued to the project, tCO2e/acre
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CITY FOREST CREDITS - PRESERVATION CARBON QUANTIFICATION CALCULATOR 
Credit calculator for use with standard carbon stock tables (Section 10.1.A) 

City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2024 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Project Operator City of Indianapolis 
Project Name Eagle Creek Park Forest Legacy Initiative
Project Location Indianapolis, IN
Stand & Zoning Stand 2, PK1 zoning

Carbon Quantification Summary Protocol Section Supplemental Information/Notes
9.100 Total Project Area Acres include project area for all parcels enrolled in carbon project

B14 Maple Beech Birch US Forest Service General Technical Report NE-343 - Table Number 11.1.A based on the GTR regions map and primary forest type
85 Stand age (years) 11.1.A determine using aerial photos

54.9 Biomass tC/ac 11.1.A use appropraite GTR table and stand age, use bottom half of table, find years on the left and use 'total nonsoil' number
201.3 Biomass tCO2e/ac 11.1.A

87% Percent cover 11.1.A include i-Tree Canopy file containing coordinates of evaluated points
1,594                                                                      Project Stock, tCO2e 11.1.A
1,275                                                                      Accounting Stock, tCO2e 11.1.A

90% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 
1,147                                                                      Avoided Biomass Emissions, tCO2e 11.2

0% Avoided impervious surface, percent 11.3 Based on zoning - see 11.3 in preservation protocol 
0 Avoided impervious surface, acres 11.3

-                                                                          Avoided Soil Carbon Emissions, tCO2e 11.3
18.3% Displacement 11.4 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area

210                                                                          Displaced Biomass Emissions, tCO2e 11.4
-                                                                          Displaced Soil Emissions 11.4 Assumes that redevelopment causes increase in impervious surface on reveveloped parcels
937                                                                          Credits from Avoided Biomass Emissions, tCO2e
-                                                                          Credits from Avoided Soil Emissions, tCO2e
937                                                                          Total Credits attributed to the project, tCO2e

94                                                                            Registry Reversal Pool Account (10%), tCO2e
844                                                                          Total credits issued to the project, tCO2e

93                                                                            Total credits issued to the project, tCO2e/acre
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CITY FOREST CREDITS - PRESERVATION CARBON QUANTIFICATION CALCULATOR 
Credit calculator for use with standard carbon stock tables (Section 10.1.A) 

City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2024 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Project Operator City of Indianapolis 
Project Name Eagle Creek Park Forest Legacy Initiative
Project Location Indianapolis, IN
Stand & Zoning Stand 3, PK1 zoning

Carbon Quantification Summary Protocol Section Supplemental Information/Notes
17.300 Total Project Area Acres include project area for all parcels enrolled in carbon project

B15 Oak Hickory US Forest Service General Technical Report NE-343 - Table Number 11.1.A based on the GTR regions map and primary forest type
30 Stand age (years) 11.1.A determine using aerial photos

21.4 Biomass tC/ac 11.1.A use appropraite GTR table and stand age, use bottom half of table, find years on the left and use 'total nonsoil' number
78.5 Biomass tCO2e/ac 11.1.A
91% Percent cover 11.1.A include i-Tree Canopy file containing coordinates of evaluated points

1,235                                                                      Project Stock, tCO2e 11.1.A
988                                                                          Accounting Stock, tCO2e 11.1.A
90% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 
889                                                                          Avoided Biomass Emissions, tCO2e 11.2

0% Avoided impervious surface, percent 11.3 Based on zoning - see 11.3 in preservation protocol 
0 Avoided impervious surface, acres 11.3

-                                                                          Avoided Soil Carbon Emissions, tCO2e 11.3
18.3% Displacement 11.4 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area

163                                                                          Displaced Biomass Emissions, tCO2e 11.4
-                                                                          Displaced Soil Emissions 11.4 Assumes that redevelopment causes increase in impervious surface on reveveloped parcels
727                                                                          Credits from Avoided Biomass Emissions, tCO2e
-                                                                          Credits from Avoided Soil Emissions, tCO2e
727                                                                          Total Credits attributed to the project, tCO2e

73                                                                            Registry Reversal Pool Account (10%), tCO2e
654                                                                          Total credits issued to the project, tCO2e

38                                                                            Total credits issued to the project, tCO2e/acre
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CITY FOREST CREDITS - PRESERVATION CARBON QUANTIFICATION CALCULATOR 
Credit calculator for use with standard carbon stock tables (Section 10.1.A) 

City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2024 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Project Operator City of Indianapolis 
Project Name Eagle Creek Park Forest Legacy Initiative
Project Location Indianapolis, IN
Stand & Zoning Stand 4, PK1 zoning

Carbon Quantification Summary Protocol Section Supplemental Information/Notes
15.200 Total Project Area Acres include project area for all parcels enrolled in carbon project

B14 Maple Beech Birch US Forest Service General Technical Report NE-343 - Table Number 11.1.A based on the GTR regions map and primary forest type
25 Stand age (years) 11.1.A determine using aerial photos

15.8 Biomass tC/ac 11.1.A use appropraite GTR table and stand age, use bottom half of table, find years on the left and use 'total nonsoil' number
57.9 Biomass tCO2e/ac 11.1.A
89% Percent cover 11.1.A include i-Tree Canopy file containing coordinates of evaluated points
784                                                                          Project Stock, tCO2e 11.1.A
627                                                                          Accounting Stock, tCO2e 11.1.A
90% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 
564                                                                          Avoided Biomass Emissions, tCO2e 11.2

0% Avoided impervious surface, percent 11.3 Based on zoning - see 11.3 in preservation protocol 
0 Avoided impervious surface, acres 11.3

-                                                                          Avoided Soil Carbon Emissions, tCO2e 11.3
18.3% Displacement 11.4 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area

103                                                                          Displaced Biomass Emissions, tCO2e 11.4
-                                                                          Displaced Soil Emissions 11.4 Assumes that redevelopment causes increase in impervious surface on reveveloped parcels
461                                                                          Credits from Avoided Biomass Emissions, tCO2e
-                                                                          Credits from Avoided Soil Emissions, tCO2e
461                                                                          Total Credits attributed to the project, tCO2e

46                                                                            Registry Reversal Pool Account (10%), tCO2e
415                                                                          Total credits issued to the project, tCO2e

27                                                                            Total credits issued to the project, tCO2e/acre
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CITY FOREST CREDITS - PRESERVATION CARBON QUANTIFICATION CALCULATOR 
Credit calculator for use with standard carbon stock tables (Section 10.1.A) 

City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2024 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Project Operator City of Indianapolis 
Project Name Eagle Creek Park Forest Legacy Initiative
Project Location Indianapolis, IN
Stand & Zoning Stand 5, PK1 zoning

Carbon Quantification Summary Protocol Section Supplemental Information/Notes
2.700 Total Project Area Acres include project area for all parcels enrolled in carbon project

B16 Oak Pine US Forest Service General Technical Report NE-343 - Table Number 11.1.A based on the GTR regions map and primary forest type
45 Stand age (years) 11.1.A determine using aerial photos

39.7 Biomass tC/ac 11.1.A use appropraite GTR table and stand age, use bottom half of table, find years on the left and use 'total nonsoil' number
145.6 Biomass tCO2e/ac 11.1.A

90% Percent cover 11.1.A include i-Tree Canopy file containing coordinates of evaluated points
354                                                                          Project Stock, tCO2e 11.1.A
283                                                                          Accounting Stock, tCO2e 11.1.A
90% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 
255                                                                          Avoided Biomass Emissions, tCO2e 11.2

0% Avoided impervious surface, percent 11.3 Based on zoning - see 11.3 in preservation protocol 
0 Avoided impervious surface, acres 11.3

-                                                                          Avoided Soil Carbon Emissions, tCO2e 11.3
18.3% Displacement 11.4 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area

47                                                                            Displaced Biomass Emissions, tCO2e 11.4
-                                                                          Displaced Soil Emissions 11.4 Assumes that redevelopment causes increase in impervious surface on reveveloped parcels
208                                                                          Credits from Avoided Biomass Emissions, tCO2e
-                                                                          Credits from Avoided Soil Emissions, tCO2e
208                                                                          Total Credits attributed to the project, tCO2e

21                                                                            Registry Reversal Pool Account (10%), tCO2e
187                                                                          Total credits issued to the project, tCO2e

69                                                                            Total credits issued to the project, tCO2e/acre
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iTree Canopy Reports & Data 



- Stand 1





i-Tree Canopy
Cover Assessment and Tree Benefits Report
Estimated using random sampling statistics on 6/25/2024

Imagery ©2024 Airbus, Maxar Technologies Report a map error
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- Stand 2

https://www.google.com/maps/@39.8572971,-86.2869727,16z/data=!3m1!1e3!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=39.857297,-86.286973&z=16&t=k&hl=en-US&gl=US&mapclient=apiv3
https://maps.google.com/maps?ll=39.857297,-86.286973&z=16&t=k&hl=en-US&gl=US&mapclient=apiv3


Abbr. Cover Class Description Points % Cover ± SE Area (ac) ± SE

H Grass/Herbaceous 13 13.00 ± 3.36 1.18 ± 0.31

IB Impervious Buildings 0 0.00 ± 0.00 0.00 ± 0.00

IO Impervious Other 0 0.00 ± 0.00 0.00 ± 0.00

IR Impervious Road 0 0.00 ± 0.00 0.00 ± 0.00

S Soil/Bare Ground 0 0.00 ± 0.00 0.00 ± 0.00

T Tree/Shrub 87 87.00 ± 3.36 7.92 ± 0.31

W Water 0 0.00 ± 0.00 0.00 ± 0.00

Total 100 100.00 9.10

Tree Benefit Estimates: Carbon (English units)
Description Carbon (T) ±SE CO₂ Equiv. (T) ±SE Value (USD) ±SE

Sequestered annually in trees 8.83 ±0.34 32.39 ±1.25 $1,506 ±58

Stored in trees (Note: this benefit is not an annual rate) 271.52 ±10.50 995.58 ±38.48 $46,308 ±1,790

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Amount sequestered is based
on 1.115 T of Carbon, or 4.089 T of CO₂, per ac/yr and rounded. Amount stored is based on 34.281 T of Carbon, or 125.697 T of CO₂, per ac and rounded. Value (USD) is based
on $170.55/T of Carbon, or $46.51/T of CO₂ and rounded. (English units: T = tons (2,000 pounds), ac = acres)

Tree Benefit Estimates: Air Pollution (English units)
Abbr. Description Amount (lb) ±SE Value (USD) ±SE

CO Carbon Monoxide removed annually 8.03 ±0.31 $5 ±0

NO2 Nitrogen Dioxide removed annually 45.40 ±1.75 $12 ±0

O3 Ozone removed annually 288.91 ±11.17 $382 ±15

SO2 Sulfur Dioxide removed annually 34.45 ±1.33 $3 ±0

PM2.5 Particulate Matter less than 2.5 microns removed annually 25.26 ±0.98 $1,395 ±54

PM10* Particulate Matter greater than 2.5 microns and less than 10 microns removed
annually

78.66 ±3.04 $247 ±10

Total 480.71 ±18.58 $2,043 ±79

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Air Pollution Estimates are
based on these values in lb/ac/yr @ $/lb/yr and rounded:
CO 1.014 @ $0.67 | NO2 5.732 @ $0.26 | O3 36.477 @ $1.32 | SO2 4.349 @ $0.07 | PM2.5 3.189 @ $55.22 | PM10* 9.931 @ $3.13 (English units: lb = pounds, ac = acres)

Tree Benefit Estimates: Hydrological (English units)
Abbr. Benefit Amount (Kgal) ±SE Value (USD) ±SE

AVRO Avoided Runoff 131.26 ±5.07 $1,173 ±45

E Evaporation 475.50 ±18.38 N/A N/A

I Interception 475.50 ±18.38 N/A N/A

T Transpiration 1,511.99 ±58.45 N/A N/A

PE Potential Evaporation 5,180.82 ±200.27 N/A N/A

PET Potential Evapotranspiration 3,615.74 ±139.77 N/A N/A

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Hydrological Estimates are
based on these values in Kgal/ac/yr @ $/Kgal/yr and rounded:
AVRO 16.573 @ $8.94 | E 60.034 @ N/A | I 60.034 @ N/A | T 190.896 @ N/A | PE 654.105 @ N/A | PET 456.506 @ N/A (English units: Kgal = thousands of gallons, ac = acres)

About i-Tree Canopy
The concept and prototype of this program were developed by David J. Nowak, Jeffery T. Walton, and Eric J. Greenfield (USDA Forest Service). The current version of this
program was developed and adapted to i-Tree by David Ellingsworth, Mike Binkley, and Scott Maco (The Davey Tree Expert Company)
Limitations of i-Tree Canopy
The accuracy of the analysis depends upon the ability of the user to correctly classify each point into its correct class. As the number of points increase, the precision of the
estimate will increase as the standard error of the estimate will decrease. If too few points are classified, the standard error will be too high to have any real certainty of the
estimate.
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i-Tree Canopy
Cover Assessment and Tree Benefits Report
Estimated using random sampling statistics on 6/25/2024

Imagery ©2024 Airbus, Maxar Technologies Report a map error
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Abbr. Cover Class Description Points % Cover ± SE Area (ac) ± SE

H Grass/Herbaceous 7 10.77 ± 4.07 1.64 ± 0.62

IB Impervious Buildings 0 0.00 ± 0.00 0.00 ± 0.00

IO Impervious Other 0 0.00 ± 0.00 0.00 ± 0.00

IR Impervious Road 0 0.00 ± 0.00 0.00 ± 0.00

S Soil/Bare Ground 0 0.00 ± 0.00 0.00 ± 0.00

T Tree/Shrub 58 89.23 ± 3.84 13.61 ± 0.59

W Water 0 0.00 ± 0.00 0.00 ± 0.00

Total 65 100.00 15.26

Tree Benefit Estimates: Carbon (English units)
Description Carbon (T) ±SE CO₂ Equiv. (T) ±SE Value (USD) ±SE

Sequestered annually in trees 15.18 ±0.65 55.67 ±2.40 $2,589 ±112

Stored in trees (Note: this benefit is not an annual rate) 466.71 ±20.11 1,711.28 ±73.74 $79,598 ±3,430

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Amount sequestered is based
on 1.115 T of Carbon, or 4.089 T of CO₂, per ac/yr and rounded. Amount stored is based on 34.281 T of Carbon, or 125.697 T of CO₂, per ac and rounded. Value (USD) is based
on $170.55/T of Carbon, or $46.51/T of CO₂ and rounded. (English units: T = tons (2,000 pounds), ac = acres)

Tree Benefit Estimates: Air Pollution (English units)
Abbr. Description Amount (lb) ±SE Value (USD) ±SE

CO Carbon Monoxide removed annually 13.81 ±0.60 $9 ±0

NO2 Nitrogen Dioxide removed annually 78.03 ±3.36 $21 ±1

O3 Ozone removed annually 496.61 ±21.40 $657 ±28

SO2 Sulfur Dioxide removed annually 59.21 ±2.55 $4 ±0

PM2.5 Particulate Matter less than 2.5 microns removed annually 43.41 ±1.87 $2,397 ±103

PM10* Particulate Matter greater than 2.5 microns and less than 10 microns removed
annually

135.21 ±5.83 $424 ±18

Total 826.29 ±35.60 $3,512 ±151

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Air Pollution Estimates are
based on these values in lb/ac/yr @ $/lb/yr and rounded:
CO 1.014 @ $0.67 | NO2 5.732 @ $0.26 | O3 36.477 @ $1.32 | SO2 4.349 @ $0.07 | PM2.5 3.189 @ $55.22 | PM10* 9.931 @ $3.13 (English units: lb = pounds, ac = acres)

Tree Benefit Estimates: Hydrological (English units)
Abbr. Benefit Amount (Kgal) ±SE Value (USD) ±SE

AVRO Avoided Runoff 225.63 ±9.72 $2,016 ±87

E Evaporation 817.32 ±35.22 N/A N/A

I Interception 817.32 ±35.22 N/A N/A

T Transpiration 2,598.92 ±111.99 N/A N/A

PE Potential Evaporation 8,905.18 ±383.73 N/A N/A

PET Potential Evapotranspiration 6,215.01 ±267.81 N/A N/A

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Hydrological Estimates are
based on these values in Kgal/ac/yr @ $/Kgal/yr and rounded:
AVRO 16.573 @ $8.94 | E 60.034 @ N/A | I 60.034 @ N/A | T 190.896 @ N/A | PE 654.105 @ N/A | PET 456.506 @ N/A (English units: Kgal = thousands of gallons, ac = acres)

About i-Tree Canopy
The concept and prototype of this program were developed by David J. Nowak, Jeffery T. Walton, and Eric J. Greenfield (USDA Forest Service). The current version of this
program was developed and adapted to i-Tree by David Ellingsworth, Mike Binkley, and Scott Maco (The Davey Tree Expert Company)
Limitations of i-Tree Canopy
The accuracy of the analysis depends upon the ability of the user to correctly classify each point into its correct class. As the number of points increase, the precision of the
estimate will increase as the standard error of the estimate will decrease. If too few points are classified, the standard error will be too high to have any real certainty of the
estimate.



i-Tree Canopy
Cover Assessment and Tree Benefits Report
Estimated using random sampling statistics on 6/25/2024
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Abbr. Cover Class Description Points % Cover ± SE Area (ac) ± SE

H Grass/Herbaceous 5 10.00 ± 4.47 0.27 ± 0.12

IB Impervious Buildings 0 0.00 ± 0.00 0.00 ± 0.00

IO Impervious Other 0 0.00 ± 0.00 0.00 ± 0.00

IR Impervious Road 0 0.00 ± 0.00 0.00 ± 0.00

S Soil/Bare Ground 0 0.00 ± 0.00 0.00 ± 0.00

T Tree/Shrub 45 90.00 ± 4.24 2.42 ± 0.11

W Water 0 0.00 ± 0.00 0.00 ± 0.00

Total 50 100.00 2.69

Tree Benefit Estimates: Carbon (English units)
Description Carbon (T) ±SE CO₂ Equiv. (T) ±SE Value (USD) ±SE

Sequestered annually in trees 2.70 ±0.13 9.91 ±0.47 $461 ±22

Stored in trees (Note: this benefit is not an annual rate) 83.10 ±3.92 304.70 ±14.36 $14,173 ±668

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Amount sequestered is based
on 1.115 T of Carbon, or 4.089 T of CO₂, per ac/yr and rounded. Amount stored is based on 34.281 T of Carbon, or 125.697 T of CO₂, per ac and rounded. Value (USD) is based
on $170.55/T of Carbon, or $46.51/T of CO₂ and rounded. (English units: T = tons (2,000 pounds), ac = acres)

Tree Benefit Estimates: Air Pollution (English units)
Abbr. Description Amount (lb) ±SE Value (USD) ±SE

CO Carbon Monoxide removed annually 2.46 ±0.12 $2 ±0

NO2 Nitrogen Dioxide removed annually 13.89 ±0.65 $4 ±0

O3 Ozone removed annually 88.42 ±4.17 $117 ±6

SO2 Sulfur Dioxide removed annually 10.54 ±0.50 $1 ±0

PM2.5 Particulate Matter less than 2.5 microns removed annually 7.73 ±0.36 $427 ±20

PM10* Particulate Matter greater than 2.5 microns and less than 10 microns removed
annually

24.07 ±1.13 $75 ±4

Total 147.12 ±6.94 $625 ±29

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Air Pollution Estimates are
based on these values in lb/ac/yr @ $/lb/yr and rounded:
CO 1.014 @ $0.67 | NO2 5.732 @ $0.26 | O3 36.477 @ $1.32 | SO2 4.349 @ $0.07 | PM2.5 3.189 @ $55.22 | PM10* 9.931 @ $3.13 (English units: lb = pounds, ac = acres)

Tree Benefit Estimates: Hydrological (English units)
Abbr. Benefit Amount (Kgal) ±SE Value (USD) ±SE

AVRO Avoided Runoff 40.17 ±1.89 $359 ±17

E Evaporation 145.53 ±6.86 N/A N/A

I Interception 145.53 ±6.86 N/A N/A

T Transpiration 462.74 ±21.81 N/A N/A

PE Potential Evaporation 1,585.58 ±74.75 N/A N/A

PET Potential Evapotranspiration 1,106.59 ±52.17 N/A N/A

Currency is in USD and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Hydrological Estimates are
based on these values in Kgal/ac/yr @ $/Kgal/yr and rounded:
AVRO 16.573 @ $8.94 | E 60.034 @ N/A | I 60.034 @ N/A | T 190.896 @ N/A | PE 654.105 @ N/A | PET 456.506 @ N/A (English units: Kgal = thousands of gallons, ac = acres)

About i-Tree Canopy
The concept and prototype of this program were developed by David J. Nowak, Jeffery T. Walton, and Eric J. Greenfield (USDA Forest Service). The current version of this
program was developed and adapted to i-Tree by David Ellingsworth, Mike Binkley, and Scott Maco (The Davey Tree Expert Company)
Limitations of i-Tree Canopy
The accuracy of the analysis depends upon the ability of the user to correctly classify each point into its correct class. As the number of points increase, the precision of the
estimate will increase as the standard error of the estimate will decrease. If too few points are classified, the standard error will be too high to have any real certainty of the
estimate.



Id Cover Class Latitude Longitude
1 Tree/Shrub 39.85695797 -86.27502177
2 Tree/Shrub 39.86234214 -86.27890051
3 Tree/Shrub 39.85652548 -86.2851897
4 Tree/Shrub 39.85587033 -86.27275183
5 Tree/Shrub 39.85430354 -86.28275375
6 Tree/Shrub 39.85524272 -86.27843683
7 Grass/Herbaceous 39.85539359 -86.27470261
8 Tree/Shrub 39.85589967 -86.27418385
9 Tree/Shrub 39.85667408 -86.28570961

10 Tree/Shrub 39.85690317 -86.28396366
11 Tree/Shrub 39.85643835 -86.28490666
12 Tree/Shrub 39.85652441 -86.27481817
13 Tree/Shrub 39.85694216 -86.28854371
14 Tree/Shrub 39.86126296 -86.28953815
15 Tree/Shrub 39.85973391 -86.27899428
16 Grass/Herbaceous 39.86365332 -86.28108476
17 Tree/Shrub 39.8610029 -86.28702354
18 Tree/Shrub 39.85482526 -86.28331318
19 Tree/Shrub 39.85733606 -86.28716209
20 Tree/Shrub 39.85556764 -86.28245118
21 Tree/Shrub 39.85725121 -86.28888936
22 Tree/Shrub 39.85553003 -86.28255764
23 Tree/Shrub 39.85910243 -86.27791696
24 Tree/Shrub 39.85380412 -86.27870434
25 Tree/Shrub 39.85464622 -86.27772027
26 Tree/Shrub 39.85903762 -86.27769081
27 Tree/Shrub 39.85465165 -86.27515972
28 Tree/Shrub 39.85693219 -86.27340208
29 Tree/Shrub 39.85397565 -86.28154541
30 Grass/Herbaceous 39.85478152 -86.27771145
31 Grass/Herbaceous 39.85566439 -86.27824877
32 Tree/Shrub 39.85412582 -86.28504907
33 Tree/Shrub 39.85532913 -86.27857993
34 Tree/Shrub 39.85438454 -86.28387636
35 Tree/Shrub 39.85440222 -86.28163358
36 Grass/Herbaceous 39.85408612 -86.28479221
37 Tree/Shrub 39.85477423 -86.27313716
38 Grass/Herbaceous 39.85981052 -86.27865278
39 Tree/Shrub 39.86180437 -86.28933888
40 Tree/Shrub 39.85502987 -86.27444059
41 Tree/Shrub 39.85932828 -86.27765824
42 Tree/Shrub 39.85526951 -86.2719476
43 Tree/Shrub 39.85871469 -86.27844375
44 Tree/Shrub 39.85953725 -86.28953809
45 Tree/Shrub 39.85398506 -86.27840093
46 Tree/Shrub 39.85652774 -86.28433336

Stand 1 Raw Data



47 Tree/Shrub 39.85404629 -86.27286838
48 Tree/Shrub 39.85487432 -86.28388289
49 Tree/Shrub 39.8548799 -86.28212785
50 Tree/Shrub 39.85418664 -86.2734787
51 Grass/Herbaceous 39.85483241 -86.28152002
52 Tree/Shrub 39.86160924 -86.28622183
53 Tree/Shrub 39.85725588 -86.28486084
54 Tree/Shrub 39.86265333 -86.27907355
55 Tree/Shrub 39.85916071 -86.27969918
56 Tree/Shrub 39.85367126 -86.28150876
57 Tree/Shrub 39.85716069 -86.28714394
58 Grass/Herbaceous 39.8573105 -86.28256814
59 Tree/Shrub 39.85500828 -86.27728917
60 Tree/Shrub 39.85403696 -86.2831756
61 Tree/Shrub 39.85362226 -86.27845474
62 Tree/Shrub 39.86234296 -86.289372
63 Tree/Shrub 39.8558131 -86.2783524
64 Tree/Shrub 39.8539185 -86.27508077
65 Tree/Shrub 39.85498853 -86.2730107
66 Tree/Shrub 39.85595324 -86.282559
67 Tree/Shrub 39.85414169 -86.27247685
68 Tree/Shrub 39.85516446 -86.27725922
69 Tree/Shrub 39.85474937 -86.27415771
70 Tree/Shrub 39.85553985 -86.27900567
71 Tree/Shrub 39.85747648 -86.28469203
72 Tree/Shrub 39.85607623 -86.28413945
73 Tree/Shrub 39.85705487 -86.28637745
74 Tree/Shrub 39.85553666 -86.27533378
75 Tree/Shrub 39.8539596 -86.28253047
76 Tree/Shrub 39.85428822 -86.27281062
77 Grass/Herbaceous 39.85675203 -86.27423751
78 Tree/Shrub 39.85578237 -86.27441728
79 Tree/Shrub 39.85404806 -86.27263141
80 Tree/Shrub 39.85572612 -86.28455869
81 Tree/Shrub 39.85490333 -86.28104526
82 Tree/Shrub 39.8540399 -86.28284422
83 Tree/Shrub 39.85951393 -86.28885803
84 Tree/Shrub 39.86178361 -86.28959689
85 Tree/Shrub 39.86249638 -86.28624312
86 Tree/Shrub 39.85722498 -86.27474457
87 Tree/Shrub 39.85515722 -86.284187
88 Tree/Shrub 39.85562271 -86.27891187
89 Tree/Shrub 39.85369022 -86.28481074
90 Tree/Shrub 39.86112909 -86.2866429
91 Tree/Shrub 39.85615385 -86.28832627
92 Tree/Shrub 39.85494162 -86.28262334
93 Tree/Shrub 39.85953446 -86.27928219



94 Tree/Shrub 39.85374247 -86.27904218
95 Tree/Shrub 39.85750834 -86.28387634
96 Tree/Shrub 39.8601024 -86.289612
97 Tree/Shrub 39.8546395 -86.27840041
98 Tree/Shrub 39.86212855 -86.27933704
99 Tree/Shrub 39.85487437 -86.27805006

100 Tree/Shrub 39.86257944 -86.28688233
101 Tree/Shrub 39.85731928 -86.28398927
102 Tree/Shrub 39.85442449 -86.28440673
103 Tree/Shrub 39.86115715 -86.27884481
104 Tree/Shrub 39.85491776 -86.28620257
105 Tree/Shrub 39.86210787 -86.2891701
106 Tree/Shrub 39.85990074 -86.28923341
107 Tree/Shrub 39.85479497 -86.27316569
108 Tree/Shrub 39.86344155 -86.27965998
109 Tree/Shrub 39.85663672 -86.27435792
110 Grass/Herbaceous 39.85418576 -86.27788221
111 Tree/Shrub 39.85906155 -86.27832755
112 Tree/Shrub 39.86181121 -86.27846502
113 Tree/Shrub 39.85574403 -86.28818646
114 Tree/Shrub 39.85451658 -86.27449047
115 Tree/Shrub 39.85738339 -86.27495113
116 Tree/Shrub 39.86355458 -86.2796628
117 Tree/Shrub 39.85880778 -86.28020395
118 Tree/Shrub 39.85910394 -86.28903836
119 Tree/Shrub 39.86148224 -86.28733849
120 Tree/Shrub 39.8613931 -86.28621627
121 Tree/Shrub 39.85346035 -86.28487523
122 Tree/Shrub 39.85558692 -86.27783989
123 Tree/Shrub 39.85497978 -86.28682468
124 Tree/Shrub 39.85697799 -86.28345149
125 Tree/Shrub 39.86259762 -86.28627616
126 Tree/Shrub 39.86267502 -86.28957312
127 Tree/Shrub 39.85465552 -86.28517442
128 Tree/Shrub 39.85669819 -86.28824978
129 Tree/Shrub 39.85516329 -86.2773696
130 Tree/Shrub 39.8610101 -86.28616913
131 Grass/Herbaceous 39.85476921 -86.27906496
132 Tree/Shrub 39.85375017 -86.27776004
133 Tree/Shrub 39.85549886 -86.28913328
134 Grass/Herbaceous 39.86402818 -86.27949327
135 Tree/Shrub 39.8575209 -86.28358608
136 Tree/Shrub 39.85643294 -86.27517475
137 Tree/Shrub 39.85453382 -86.28464885
138 Tree/Shrub 39.86282809 -86.27992879
139 Tree/Shrub 39.85929398 -86.28939045
140 Tree/Shrub 39.86123551 -86.28702645



141 Tree/Shrub 39.85666163 -86.28851091
142 Tree/Shrub 39.85583023 -86.28837211
143 Tree/Shrub 39.85551415 -86.28205214
144 Tree/Shrub 39.86386883 -86.27994027
145 Tree/Shrub 39.85412342 -86.2821586
146 Tree/Shrub 39.86064492 -86.2780188
147 Tree/Shrub 39.85665471 -86.28843815
148 Tree/Shrub 39.85562603 -86.28239269
149 Tree/Shrub 39.85488682 -86.27838937
150 Tree/Shrub 39.86290503 -86.28028581
151 Tree/Shrub 39.85589335 -86.28423593
152 Tree/Shrub 39.85699227 -86.27376348
153 Tree/Shrub 39.85905733 -86.27788245
154 Tree/Shrub 39.86218638 -86.28815041
155 Grass/Herbaceous 39.85653151 -86.2870579
156 Tree/Shrub 39.86407527 -86.27973107
157 Tree/Shrub 39.85464401 -86.27320623
158 Tree/Shrub 39.85555038 -86.2775042
159 Tree/Shrub 39.85564946 -86.28342223
160 Tree/Shrub 39.8539483 -86.28223273
161 Tree/Shrub 39.85406114 -86.27893542
162 Tree/Shrub 39.85926016 -86.27857821
163 Tree/Shrub 39.85624633 -86.28906403
164 Tree/Shrub 39.85722637 -86.28695028
165 Tree/Shrub 39.85374997 -86.28163219
166 Tree/Shrub 39.8564271 -86.27342645
167 Tree/Shrub 39.86174183 -86.2783658
168 Tree/Shrub 39.86228656 -86.28947277
169 Tree/Shrub 39.8549188 -86.28645115
170 Tree/Shrub 39.85364181 -86.27312645
171 Tree/Shrub 39.85666224 -86.28536958
172 Tree/Shrub 39.85466749 -86.27726256
173 Tree/Shrub 39.85501816 -86.28820851
174 Tree/Shrub 39.85920163 -86.28006835
175 Tree/Shrub 39.8558578 -86.28444973
176 Tree/Shrub 39.85955558 -86.27974055
177 Tree/Shrub 39.85593324 -86.2871281
178 Tree/Shrub 39.85886425 -86.28924256
179 Tree/Shrub 39.85404585 -86.27379936
180 Tree/Shrub 39.85885061 -86.27860602
181 Tree/Shrub 39.85488694 -86.27249854
182 Tree/Shrub 39.855342 -86.28438598
183 Tree/Shrub 39.85714957 -86.27434087
184 Tree/Shrub 39.85487188 -86.27194132
185 Tree/Shrub 39.85529343 -86.28333706
186 Grass/Herbaceous 39.86353358 -86.27915734
187 Tree/Shrub 39.85551864 -86.28775826



188 Tree/Shrub 39.85615945 -86.27422432
189 Tree/Shrub 39.85984175 -86.28941931
190 Tree/Shrub 39.8558156 -86.2720216
191 Tree/Shrub 39.85957696 -86.27797391
192 Tree/Shrub 39.85420629 -86.28072444
193 Tree/Shrub 39.85666262 -86.28233637
194 Tree/Shrub 39.85429913 -86.27873637
195 Tree/Shrub 39.86141717 -86.28941604
196 Tree/Shrub 39.85583054 -86.28647458
197 Tree/Shrub 39.85887676 -86.27796677
198 Tree/Shrub 39.85657358 -86.2834718
199 Tree/Shrub 39.85660346 -86.28726172
200 Tree/Shrub 39.85702101 -86.27400345
201 Tree/Shrub 39.85575484 -86.27324768
202 Tree/Shrub 39.85420721 -86.28102284
203 Tree/Shrub 39.86349932 -86.28069725
204 Tree/Shrub 39.86351611 -86.28055105
205 Tree/Shrub 39.85884541 -86.27891574
206 Tree/Shrub 39.8552469 -86.28253257
207 Tree/Shrub 39.85520732 -86.28803444
208 Tree/Shrub 39.86350213 -86.2806914
209 Tree/Shrub 39.85492239 -86.2782112
210 Tree/Shrub 39.85983704 -86.28968575
211 Tree/Shrub 39.85555222 -86.28466427
212 Tree/Shrub 39.85890584 -86.2784428
213 Grass/Herbaceous 39.85685587 -86.28921336
214 Tree/Shrub 39.85544193 -86.27261143
215 Tree/Shrub 39.8604601 -86.28962025
216 Tree/Shrub 39.85425684 -86.28448141
217 Tree/Shrub 39.86096977 -86.28840585
218 Tree/Shrub 39.86223353 -86.27999315
219 Tree/Shrub 39.85622008 -86.27366412
220 Tree/Shrub 39.86203124 -86.28650086
221 Tree/Shrub 39.85371797 -86.28435315
222 Tree/Shrub 39.85615062 -86.28334458
223 Tree/Shrub 39.85674576 -86.27380037
224 Tree/Shrub 39.85359883 -86.27865206
225 Tree/Shrub 39.8562994 -86.28220163
226 Tree/Shrub 39.85693126 -86.28643196
227 Tree/Shrub 39.85612347 -86.28655277
228 Tree/Shrub 39.85397635 -86.28098679
229 Tree/Shrub 39.85599356 -86.27459445
230 Tree/Shrub 39.85589862 -86.28481437
231 Tree/Shrub 39.86325644 -86.28039309
232 Tree/Shrub 39.85441409 -86.27777015
233 Tree/Shrub 39.86265636 -86.28885136
234 Tree/Shrub 39.85448958 -86.2780975



235 Grass/Herbaceous 39.86238534 -86.28015742
236 Tree/Shrub 39.85613459 -86.28904491
237 Tree/Shrub 39.86269744 -86.2795762
238 Tree/Shrub 39.86277756 -86.28015332
239 Tree/Shrub 39.8540569 -86.27488059
240 Tree/Shrub 39.85415725 -86.28234436
241 Tree/Shrub 39.85513504 -86.28844031
242 Tree/Shrub 39.85632091 -86.28358585
243 Tree/Shrub 39.8586036 -86.27887652
244 Tree/Shrub 39.86151446 -86.27924994
245 Tree/Shrub 39.8570934 -86.28541362
246 Tree/Shrub 39.86217647 -86.28758917
247 Tree/Shrub 39.85545607 -86.27840716
248 Tree/Shrub 39.85485099 -86.27412128
249 Grass/Herbaceous 39.85705563 -86.28363822
250 Tree/Shrub 39.85503081 -86.28072562
251 Grass/Herbaceous 39.86253775 -86.28952478
252 Tree/Shrub 39.8622199 -86.28807664
253 Tree/Shrub 39.86092379 -86.28808124
254 Tree/Shrub 39.85659332 -86.27406067
255 Tree/Shrub 39.85733292 -86.28725117
256 Tree/Shrub 39.85519958 -86.27249014
257 Tree/Shrub 39.86347177 -86.28105417
258 Tree/Shrub 39.85601378 -86.28446151
259 Tree/Shrub 39.85624305 -86.28341636
260 Tree/Shrub 39.85385981 -86.28512042
261 Tree/Shrub 39.85454342 -86.2726345
262 Tree/Shrub 39.86225472 -86.28681848
263 Tree/Shrub 39.85446569 -86.28346193
264 Tree/Shrub 39.85584158 -86.28390437
265 Tree/Shrub 39.85487251 -86.27191247
266 Tree/Shrub 39.85354023 -86.28177364
267 Tree/Shrub 39.85516067 -86.28470412
268 Tree/Shrub 39.85893629 -86.28887845
269 Tree/Shrub 39.85898868 -86.2779164
270 Tree/Shrub 39.85899873 -86.28906115
271 Tree/Shrub 39.86246533 -86.2803585
272 Tree/Shrub 39.86354019 -86.28039155
273 Tree/Shrub 39.85903461 -86.27830624
274 Tree/Shrub 39.85412959 -86.27889465
275 Tree/Shrub 39.8573326 -86.288289
276 Grass/Herbaceous 39.85470335 -86.28200204
277 Tree/Shrub 39.8542202 -86.28198482
278 Tree/Shrub 39.8539406 -86.27498074
279 Tree/Shrub 39.85391616 -86.27465493
280 Tree/Shrub 39.85454204 -86.28417495
281 Tree/Shrub 39.85509653 -86.28879503



282 Tree/Shrub 39.85465958 -86.28169276
283 Tree/Shrub 39.86227228 -86.28969213
284 Tree/Shrub 39.85635107 -86.27341968
285 Tree/Shrub 39.8609331 -86.28792971
286 Tree/Shrub 39.85471142 -86.27200821
287 Tree/Shrub 39.85628273 -86.28387414
288 Tree/Shrub 39.86237328 -86.27950487
289 Tree/Shrub 39.86212191 -86.28668867
290 Tree/Shrub 39.85504938 -86.28378687
291 Tree/Shrub 39.85673637 -86.27405016
292 Tree/Shrub 39.85637543 -86.27425969
293 Tree/Shrub 39.85672292 -86.27261163
294 Grass/Herbaceous 39.85532372 -86.28264343
295 Tree/Shrub 39.86362124 -86.27928527
296 Tree/Shrub 39.85553346 -86.27348462
297 Tree/Shrub 39.85759821 -86.27459108
298 Tree/Shrub 39.85480387 -86.27345547
299 Grass/Herbaceous 39.85637584 -86.27469036
300 Grass/Herbaceous 39.85670644 -86.27303883



Id Cover Class Latitude Longitude

1 Tree/Shrub 39.85595235 -86.28553364

2 Tree/Shrub 39.85612138 -86.28542436

3 Tree/Shrub 39.85573258 -86.28583339

4 Grass/Herbaceous 39.85865863 -86.28636396

5 Tree/Shrub 39.8562131 -86.28612541

6 Tree/Shrub 39.85542194 -86.2863363

7 Tree/Shrub 39.85519164 -86.28568966

8 Grass/Herbaceous 39.85883941 -86.28755035

9 Tree/Shrub 39.85903933 -86.28871534

10 Tree/Shrub 39.85917841 -86.28622295

11 Tree/Shrub 39.85505306 -86.28609648

12 Tree/Shrub 39.8591662 -86.28752038

13 Tree/Shrub 39.85876845 -86.28622967

14 Tree/Shrub 39.85943326 -86.28578024

15 Tree/Shrub 39.85891116 -86.28747582

16 Tree/Shrub 39.8559914 -86.28600888

17 Tree/Shrub 39.85911715 -86.28569105

18 Tree/Shrub 39.85902037 -86.28711012

19 Tree/Shrub 39.85606316 -86.28636941

20 Tree/Shrub 39.85511634 -86.28618774

21 Tree/Shrub 39.85924151 -86.28552992

22 Tree/Shrub 39.85533836 -86.28552305

23 Tree/Shrub 39.85886136 -86.28778711

24 Tree/Shrub 39.85567702 -86.28643229

25 Tree/Shrub 39.85519227 -86.28635105

26 Grass/Herbaceous 39.85513739 -86.28554982

27 Tree/Shrub 39.85562327 -86.28571197

28 Tree/Shrub 39.85923462 -86.28666743

29 Tree/Shrub 39.85897452 -86.28705381

30 Tree/Shrub 39.85956171 -86.28586462

31 Tree/Shrub 39.85902729 -86.28789559

32 Tree/Shrub 39.85578599 -86.28563051

33 Tree/Shrub 39.85899185 -86.28563675

34 Tree/Shrub 39.85882976 -86.28746521

35 Tree/Shrub 39.85557946 -86.28638907

36 Tree/Shrub 39.85919834 -86.28830314

37 Tree/Shrub 39.85555011 -86.28630134

38 Grass/Herbaceous 39.85894433 -86.28814342

39 Tree/Shrub 39.85942867 -86.28608629

40 Tree/Shrub 39.8556984 -86.28604432

41 Grass/Herbaceous 39.85628053 -86.28550993

42 Grass/Herbaceous 39.85871521 -86.28574689

43 Tree/Shrub 39.85514256 -86.2861548

44 Tree/Shrub 39.85554746 -86.28637444

45 Tree/Shrub 39.85922506 -86.28786667

46 Tree/Shrub 39.85548224 -86.28639728

Stand 2 Raw Data



47 Grass/Herbaceous 39.85874504 -86.28809441

48 Grass/Herbaceous 39.8556591 -86.28633489

49 Tree/Shrub 39.85931443 -86.28625667

50 Tree/Shrub 39.85923593 -86.28659438

51 Tree/Shrub 39.85603425 -86.28537723

52 Tree/Shrub 39.85583265 -86.28526582

53 Tree/Shrub 39.85907188 -86.28655735

54 Grass/Herbaceous 39.85549478 -86.28602882

55 Tree/Shrub 39.85591428 -86.2861716

56 Tree/Shrub 39.85866093 -86.28755794

57 Tree/Shrub 39.85609134 -86.28621072

58 Tree/Shrub 39.85887767 -86.28699474

59 Tree/Shrub 39.85911374 -86.28755562

60 Tree/Shrub 39.85903172 -86.28690104

61 Tree/Shrub 39.8590794 -86.28681527

62 Tree/Shrub 39.85502032 -86.2857274

63 Tree/Shrub 39.85554972 -86.28627445

64 Tree/Shrub 39.85533531 -86.28598469

65 Tree/Shrub 39.85582271 -86.28587864

66 Tree/Shrub 39.85921724 -86.28606466

67 Tree/Shrub 39.85519239 -86.28579874

68 Tree/Shrub 39.85948467 -86.28605385

69 Tree/Shrub 39.85610654 -86.28641801

70 Tree/Shrub 39.85921923 -86.2869354

71 Tree/Shrub 39.85524276 -86.28579055

72 Tree/Shrub 39.85878061 -86.2863139

73 Grass/Herbaceous 39.85574391 -86.2861931

74 Tree/Shrub 39.85957503 -86.28620334

75 Tree/Shrub 39.85535818 -86.28630219

76 Tree/Shrub 39.8589899 -86.28640246

77 Tree/Shrub 39.85918994 -86.28604164

78 Tree/Shrub 39.85588599 -86.28575831

79 Tree/Shrub 39.85590864 -86.2852951

80 Tree/Shrub 39.85584014 -86.28596624

81 Tree/Shrub 39.85880224 -86.2870913

82 Tree/Shrub 39.85938895 -86.28572836

83 Tree/Shrub 39.85953173 -86.28597163

84 Tree/Shrub 39.85568369 -86.28603568

85 Tree/Shrub 39.85886791 -86.28727511

86 Tree/Shrub 39.85547345 -86.28553047

87 Tree/Shrub 39.85946968 -86.28621199

88 Grass/Herbaceous 39.85861844 -86.28865601

89 Tree/Shrub 39.8550978 -86.2856287

90 Tree/Shrub 39.85508137 -86.2857491

91 Tree/Shrub 39.8560285 -86.28553788

92 Tree/Shrub 39.85869014 -86.28746114

93 Tree/Shrub 39.85898924 -86.28667842



94 Tree/Shrub 39.85544053 -86.28577652

95 Tree/Shrub 39.85582221 -86.28522503

96 Tree/Shrub 39.85922604 -86.28586804

97 Grass/Herbaceous 39.85881026 -86.2865762

98 Tree/Shrub 39.85905279 -86.28757276

99 Grass/Herbaceous 39.85915881 -86.28708881

100 Tree/Shrub 39.8590345 -86.28649175



Id Cover Class Latitude Longitude
1 Tree/Shrub 39.85518649 -86.26857388
2 Tree/Shrub 39.85452581 -86.26803057
3 Tree/Shrub 39.8536643 -86.27049518
4 Tree/Shrub 39.85480665 -86.26887339
5 Tree/Shrub 39.85603089 -86.26841896
6 Tree/Shrub 39.85611196 -86.26930693
7 Tree/Shrub 39.85470334 -86.26973502
8 Tree/Shrub 39.85612107 -86.26870154
9 Tree/Shrub 39.85374128 -86.26707312

10 Tree/Shrub 39.85369078 -86.26895469
11 Tree/Shrub 39.85412725 -86.26888339
12 Tree/Shrub 39.85515109 -86.27053414
13 Tree/Shrub 39.8551153 -86.2697744
14 Tree/Shrub 39.85404688 -86.26814788
15 Tree/Shrub 39.85570727 -86.26818201
16 Grass/Herbaceous 39.85377225 -86.26761109
17 Tree/Shrub 39.85401037 -86.27030015
18 Tree/Shrub 39.85441391 -86.26920437
19 Tree/Shrub 39.85418366 -86.26919769
20 Tree/Shrub 39.85484302 -86.26732996
21 Tree/Shrub 39.85505289 -86.27066892
22 Tree/Shrub 39.85440263 -86.26702622
23 Tree/Shrub 39.85477954 -86.26844129
24 Tree/Shrub 39.85503991 -86.26976099
25 Tree/Shrub 39.85543005 -86.26891383
26 Tree/Shrub 39.8559466 -86.26872707
27 Tree/Shrub 39.85464648 -86.26755427
28 Tree/Shrub 39.85375477 -86.26986132
29 Tree/Shrub 39.85447649 -86.27065325
30 Tree/Shrub 39.85373781 -86.26869068
31 Tree/Shrub 39.85588559 -86.2688647
32 Grass/Herbaceous 39.85542928 -86.26926061
33 Tree/Shrub 39.85447995 -86.27051384
34 Tree/Shrub 39.8544615 -86.27046384
35 Tree/Shrub 39.8558577 -86.26888481
36 Tree/Shrub 39.85558963 -86.26876775
37 Tree/Shrub 39.85427469 -86.26889202
38 Tree/Shrub 39.85492853 -86.27068099
39 Tree/Shrub 39.85534558 -86.26829757
40 Tree/Shrub 39.85550901 -86.26829283
41 Tree/Shrub 39.85517188 -86.26947806
42 Grass/Herbaceous 39.85416982 -86.26846124
43 Tree/Shrub 39.85505496 -86.26770433
44 Tree/Shrub 39.85371656 -86.26977915
45 Tree/Shrub 39.85597977 -86.26825058
46 Tree/Shrub 39.85504865 -86.26941737

Stand 3 Raw Data



47 Tree/Shrub 39.85478979 -86.26975198
48 Tree/Shrub 39.85514932 -86.26779401
49 Tree/Shrub 39.85419485 -86.26975922
50 Tree/Shrub 39.8541731 -86.27022537
51 Tree/Shrub 39.85400485 -86.26951293
52 Tree/Shrub 39.85395803 -86.27050399
53 Tree/Shrub 39.85437404 -86.2706732
54 Tree/Shrub 39.85409629 -86.26988832
55 Tree/Shrub 39.85617985 -86.26914624
56 Tree/Shrub 39.85365033 -86.2705116
57 Tree/Shrub 39.85397519 -86.26813614
58 Grass/Herbaceous 39.85452669 -86.26856102
59 Tree/Shrub 39.85527178 -86.26919592
60 Tree/Shrub 39.85556382 -86.26923591
61 Tree/Shrub 39.85477351 -86.26995159
62 Tree/Shrub 39.85444395 -86.26994897
63 Tree/Shrub 39.85374451 -86.26703376
64 Grass/Herbaceous 39.85427669 -86.26763757
65 Tree/Shrub 39.85608485 -86.26913201
66 Tree/Shrub 39.85474231 -86.26787687
67 Tree/Shrub 39.85506776 -86.26754893
68 Grass/Herbaceous 39.85510845 -86.26850333
69 Tree/Shrub 39.85559263 -86.26847742
70 Tree/Shrub 39.85455092 -86.26790865
71 Tree/Shrub 39.85512739 -86.2692522
72 Tree/Shrub 39.85448323 -86.26765146
73 Grass/Herbaceous 39.85472252 -86.26783277
74 Tree/Shrub 39.85410235 -86.26790058
75 Tree/Shrub 39.8545492 -86.26726355
76 Tree/Shrub 39.85594144 -86.26810113
77 Tree/Shrub 39.85436575 -86.26822977
78 Tree/Shrub 39.85429836 -86.26702697
79 Tree/Shrub 39.85371157 -86.26952734
80 Tree/Shrub 39.85451718 -86.26724418
81 Tree/Shrub 39.85467934 -86.26967706
82 Tree/Shrub 39.85388513 -86.2704161
83 Tree/Shrub 39.85505386 -86.26860914
84 Tree/Shrub 39.85436571 -86.27015854
85 Tree/Shrub 39.85364684 -86.2706727
86 Tree/Shrub 39.856179 -86.26845091
87 Tree/Shrub 39.85379883 -86.27065994
88 Tree/Shrub 39.85398152 -86.26666612
89 Tree/Shrub 39.85563503 -86.26793154
90 Tree/Shrub 39.85559372 -86.26830808
91 Tree/Shrub 39.85438037 -86.2672989
92 Tree/Shrub 39.85422768 -86.2705331
93 Tree/Shrub 39.85431929 -86.26856354



94 Tree/Shrub 39.85370169 -86.26888987
95 Tree/Shrub 39.85476137 -86.26746302
96 Tree/Shrub 39.85488122 -86.27031567
97 Tree/Shrub 39.85461453 -86.26732332
98 Tree/Shrub 39.85455577 -86.26734626
99 Grass/Herbaceous 39.85513376 -86.26804934

100 Tree/Shrub 39.85498425 -86.26985676
101 Tree/Shrub 39.85550703 -86.26923744
102 Grass/Herbaceous 39.85465352 -86.26781383
103 Tree/Shrub 39.85468396 -86.26942951
104 Tree/Shrub 39.85498574 -86.26847325
105 Tree/Shrub 39.85395092 -86.27053936
106 Grass/Herbaceous 39.85382577 -86.26752412
107 Tree/Shrub 39.85456321 -86.26860937
108 Tree/Shrub 39.85576983 -86.26881521
109 Tree/Shrub 39.85368929 -86.26936418
110 Tree/Shrub 39.85471986 -86.2675631
111 Tree/Shrub 39.85470531 -86.27033674
112 Tree/Shrub 39.8539846 -86.26992189
113 Tree/Shrub 39.85508171 -86.26878868
114 Tree/Shrub 39.85412894 -86.26831583
115 Tree/Shrub 39.85449569 -86.26705344



Id Cover Class Latitude Longitude

1 Tree/Shrub 39.85999917 -86.28830578

2 Tree/Shrub 39.86038976 -86.28879004

3 Tree/Shrub 39.85931516 -86.28676733

4 Tree/Shrub 39.86040719 -86.28675618

5 Tree/Shrub 39.85572268 -86.27076589

6 Tree/Shrub 39.860852 -86.28731581

7 Tree/Shrub 39.85570393 -86.27024941

8 Tree/Shrub 39.85616094 -86.2698971

9 Tree/Shrub 39.8593522 -86.28766734

10 Tree/Shrub 39.85960924 -86.28790317

11 Tree/Shrub 39.86042659 -86.28793252

12 Grass/Herbaceous 39.86037287 -86.28770843

13 Grass/Herbaceous 39.85992712 -86.28563983

14 Tree/Shrub 39.86032687 -86.28770835

15 Tree/Shrub 39.86067737 -86.28584122

16 Tree/Shrub 39.85549529 -86.27013189

17 Tree/Shrub 39.85923098 -86.28839274

18 Tree/Shrub 39.8600463 -86.28863344

19 Tree/Shrub 39.85569636 -86.27028084

20 Tree/Shrub 39.859244 -86.28825194

21 Tree/Shrub 39.86030364 -86.28598942

22 Tree/Shrub 39.8601291 -86.2860764

23 Grass/Herbaceous 39.85928689 -86.2867646

24 Tree/Shrub 39.86068327 -86.28730957

25 Tree/Shrub 39.85964634 -86.28808276

26 Tree/Shrub 39.85569652 -86.26945298

27 Tree/Shrub 39.86031263 -86.28689679

28 Tree/Shrub 39.86087171 -86.28679356

29 Grass/Herbaceous 39.85947491 -86.2864756

30 Tree/Shrub 39.85548977 -86.26983214

31 Tree/Shrub 39.85613343 -86.26991337

32 Tree/Shrub 39.8598835 -86.28669254

33 Tree/Shrub 39.86078818 -86.28829128

34 Tree/Shrub 39.85546859 -86.27036676

35 Tree/Shrub 39.86073361 -86.28638778

36 Tree/Shrub 39.86030683 -86.28858943

37 Tree/Shrub 39.86057359 -86.28626693

38 Tree/Shrub 39.86025367 -86.28704392

39 Tree/Shrub 39.85540792 -86.27072454

40 Tree/Shrub 39.85960878 -86.28633139

41 Tree/Shrub 39.85972004 -86.28872551

42 Tree/Shrub 39.85617055 -86.27059318

43 Tree/Shrub 39.85980264 -86.28864092

44 Tree/Shrub 39.86069919 -86.28796855

45 Tree/Shrub 39.86068411 -86.28632746

46 Tree/Shrub 39.85976311 -86.28776497

Stand 4 Raw Data



47 Tree/Shrub 39.859738 -86.28754558

48 Tree/Shrub 39.86022998 -86.28747096

49 Tree/Shrub 39.85989903 -86.28775464

50 Tree/Shrub 39.85963476 -86.28811002

51 Tree/Shrub 39.85951751 -86.288074

52 Tree/Shrub 39.86050875 -86.28848695

53 Tree/Shrub 39.85975146 -86.28640853

54 Tree/Shrub 39.85581181 -86.26957338

55 Grass/Herbaceous 39.85925723 -86.28692288

56 Tree/Shrub 39.86067362 -86.28626053

57 Tree/Shrub 39.86069428 -86.28761502

58 Grass/Herbaceous 39.85583836 -86.26945334

59 Tree/Shrub 39.85963067 -86.28740853

60 Grass/Herbaceous 39.85970662 -86.28731312

61 Tree/Shrub 39.86050061 -86.28597102

62 Tree/Shrub 39.85983605 -86.2881323

63 Tree/Shrub 39.86000616 -86.28832583

64 Tree/Shrub 39.86028521 -86.28835867

65 Tree/Shrub 39.86045441 -86.28702655



Id Cover Class Latitude Longitude

1 Tree/Shrub 39.86203549 -86.28761983

2 Tree/Shrub 39.86209929 -86.28825177

3 Tree/Shrub 39.86162113 -86.28790674

4 Tree/Shrub 39.86166903 -86.28817464

5 Tree/Shrub 39.86206775 -86.28816832

6 Tree/Shrub 39.86123948 -86.28827191

7 Tree/Shrub 39.86206881 -86.28796453

8 Tree/Shrub 39.86121687 -86.28841622

9 Tree/Shrub 39.86203236 -86.2877345

10 Tree/Shrub 39.86167493 -86.28810709

11 Tree/Shrub 39.8617326 -86.28778869

12 Grass/Herbaceous 39.86207812 -86.28791132

13 Tree/Shrub 39.86187389 -86.28848211

14 Tree/Shrub 39.86140377 -86.28845695

15 Tree/Shrub 39.86117993 -86.28906566

16 Tree/Shrub 39.86146729 -86.28793912

17 Grass/Herbaceous 39.86182387 -86.28768964

18 Tree/Shrub 39.86200343 -86.2885329

19 Tree/Shrub 39.86135411 -86.28851538

20 Tree/Shrub 39.86150066 -86.28801725

21 Tree/Shrub 39.86167513 -86.28829206

22 Grass/Herbaceous 39.86121899 -86.28869914

23 Tree/Shrub 39.86185983 -86.28757652

24 Tree/Shrub 39.86205339 -86.28815846

25 Tree/Shrub 39.86133192 -86.28800404

26 Tree/Shrub 39.86111838 -86.28870806

27 Tree/Shrub 39.86188742 -86.28800096

28 Tree/Shrub 39.8619044 -86.28764648

29 Tree/Shrub 39.86167471 -86.28773104

30 Tree/Shrub 39.86109708 -86.28876286

31 Tree/Shrub 39.86194192 -86.28764668

32 Tree/Shrub 39.86143894 -86.28864172

33 Tree/Shrub 39.86172717 -86.28793122

34 Tree/Shrub 39.86134485 -86.28908691

35 Tree/Shrub 39.86109131 -86.28911436

36 Tree/Shrub 39.86209899 -86.28830208

37 Tree/Shrub 39.86127148 -86.28833849

38 Tree/Shrub 39.86164966 -86.28842759

39 Tree/Shrub 39.86112558 -86.28894144

40 Tree/Shrub 39.86155248 -86.28861101

41 Tree/Shrub 39.86155372 -86.28839484

42 Tree/Shrub 39.86175244 -86.28800228

43 Tree/Shrub 39.86126123 -86.28884437

44 Tree/Shrub 39.86196677 -86.28846357

45 Tree/Shrub 39.86154734 -86.28849

46 Tree/Shrub 39.8619127 -86.28823052

Stand 5 Raw Data



47 Tree/Shrub 39.86151961 -86.28861361

48 Tree/Shrub 39.86192762 -86.28795088

49 Grass/Herbaceous 39.86120816 -86.28869506

50 Grass/Herbaceous 39.86152198 -86.28774858
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Eagle Creek Park Forest Legacy Initiative 
Forest Composition Report – Eastside Complex 

I am Don Miller, the Land Stewardship Manager for City of Indianapolis - Department of Public Works 
(DPW) and authored this forest composition report for the Eagle Creek Forest Legacy Initiative (Project 
52).  My educational background includes a Bachelor of Science in Park Administration, with an 
emphasis in Outdoor Education at Indiana State University. Continuing studies include remote 
sensing/GIS coursework at IUPUI, with a focus on the Eagle Creek Park landscape classification with 
multispectral imagery.  My first project assignment was creating an early habitat plan-ground operations 
masterplan, mapping Eagle Creek Park’s 4,785-acres in 1993.  Our stewardship office team for this 
project includes Brenda Howard, Senior Ecologist, and Carson Murphy, Ecologist, who created maps and 
assisted in the collection and organization of data and editing. 

Method: The forest stand descriptions are based on eight site visits for data collection - March 21, 28, 
May 1-2, and June 8-10, 24, 2024. Initial observations were made using current and historical imagery 
from the desktop. Plot points were placed with the goal of sampling all stand types based on 
disturbance, age class, and soils. Data was collected at each plot recording tree species 5” and above. 
Twenty-five plots, each covering 1/10th of an acre (37.12’ radius), were captured with a GPS camera and 
pinned with marking whiskers.  The walking trail routes were recorded (Exhibit B). Data points were 
downloaded to the desktop GIS and points were set using an average of the GPS camera x/y points 
(Exhibit A).  

Project Area and Cover Type: There are five stands in the 184.3-acre forested Project Area (Exhibit C). 
The stands are mixed deciduous hardwoods and includes a small stand of introduced pine and oak. An 
old second-growth forest, a remnant of the Tipton Till Plain Natural Region (Addendum 1), escaped row 
crop cultivation. Of the trees sampled in the 25 plots, in all stands (2.5 acres) 76% of the carbon stock 
are three genera: 41% maple, 21% elm, and 14% oak. Pie charts break out the genera/species 
(Addendum 2).  Invasive tree species across all plots show only 1% crabapple species and <1% white 
mulberry. Pin oaks were planted across much of the Project Area in a grid pattern as were ash trees in 
the early 1960s and prior. Much of the oak biomass are large, planted pin oaks, outside of the old 
second-growth stand and in adjoining tracts where large red, chinkapin, and white oaks stand. 

Stand 1: This is the largest stand at 140 acres with five tracts and an overall estimated basal area of at 
least 121 square feet per acre and 91 trees per acre. This stand, on average, is mid-succession mesic 
mixed hardwood upland flatwoods. Cover composition recorded within plots is: 40% maple, 29% elm, 
11% oak, and 10% cherry, where 146 trees 5” or above were recorded in 16 plots. Fifteen large 
specimen pin oaks ranged in DBH from ~16” to 38” along with a mix of chinkapin and red oaks. Large 
sugar, silver maple, beech, cherry, and hickory trees are present, also. Understory trees include paw paw 
and redbud. The native understory shrub layer includes spice bush, blackhaw viburnum, dogwood and 
elderberry. A native herbaceous layer is present, including common early to late-season forbs like white 
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snakeroot, wild rye grasses, and sedges. Elm, maple, ash, cherry, and boxelder are regenerating among 
other species of shrubs and trees in openings from ash mortality. No non-native invasive trees 5” or 
above were found within the sample plots. The primary invasive shrub species is Amur bush 
honeysuckle with varying degrees of impact within the stands in addition to scattered Japanese 
barberry. Invasive stilt grass is found in localized areas but not yet widespread. The stand age is 45 years 
based on aerial imagery. 

 

Stand 2: This area is 9.1 acres with two tracts and an overall estimated basal area of 182 square feet per 
acre and 145 trees per acre. The stand is an old, second-growth, mesic, uneven-aged, upland, remnant 
forest community. Cover composition recorded within the plots is: 66% maple, 24% oak, and 4% beech. 
Within the two plots sampled, there were 29 trees 5” or above. This includes 2 chinkapin oaks 
(20.5”/37” DBH), 4 red oaks (35”, 17”, 10”, 10”), a 27.25” walnut, a 26” white oak, a 17.75” hackberry, 
and 19 sugar maples. Understory trees include paw paw and redbud. The native understory shrub layer 
includes spice bush, blackhaw, arrowwood viburnum, and gooseberry. A native herbaceous layer is 
present but has been impacted by past livestock grazing. The stand has common species of wildflowers 
including ginger and cut-leaved toothwort, species of wild rye, beak grass, and sedges. No non-native 
invasive trees 5” or above were found within the sample plots. Bush honeysuckle is primarily along the 
forest edge and not significantly impacting regeneration. The stand age is 85 years based on aerial 
imagery. 

 

Stand 3: This area is 17.3 acres with an overall estimated basal area of at least 94 square feet per acre 
and 45 trees per acre. Desktop stem count surveys show much higher TPA’s than the plot sample 
estimate. This stand is a mid-successional mesic mixed hardwood upland forest community and includes 
many large, planted pin oak trees. The cover composition recorded within the plots is: 34% oak, 22% 
maple, a twin-stem invasive malus species (22%), 11% elm, and 11% catalpa. The two plots sampled 
contain 9 trees over 5 inches, including three pin oaks (34.5”, 21.5” and 22.5” DBH) and two silver 
maples. Other tree species in the tract include sugar maple, white oak, red oak, cottonwood, and tulip. 
The primary invasive species is Amur bush honeysuckle with scattered autumn olive and multiflora rosa. 
The stand age is 35 years based on aerial imagery. 

 

Stand 4: This area is 15.2 acres in two tracts with an overall estimated basal area of at least 68 square 
feet per acre and 47 trees per acre. Desktop stem count surveys show much higher TPA’s than the plot 
sample estimate. The stand includes large, planted pin oak trees. The stand has a dense successional 
canopy of younger canopy and understory trees and shrubs colonizing where the ash died starting in 
~2013. Scattered but numerous large canopy trees, including pin oak, silver maple, cottonwood, and 
tulip. The cover survey plots show: 29% maple, 22% tulip, 14% oak, 14% catalpa, 7% elm, and 7% 
sycamore. Three survey plots sampled contain 14 trees 5” or above: tulip, American elm, sycamore, 
sugar and silver maple, and pin oak. Understory trees include cockspur hawthorn, redbud, and paw paw. 
The native understory shrub layer includes spice bush, blackhaw and arrowwood viburnum. The early to 
late-season herbaceous layer is present with forbs, grasses, rushes, and sedges. Oak and other saplings 
growing in dense competition are very difficult to access. The primary invasive species is Amur bush 
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honeysuckle, but autumn olive is also moderately present. The stand age is 25 years based on aerial 
imagery. 

 

Stand 5: This is the smallest stand with an area of 2.7 acres and an estimated basal area of at least 110 
square feet per acre and 135 trees per acre. The stand includes large, planted, pin oak trees and 
introduced, Virginia pine. This stand is a mid-successional, mesic, mixed hardwood and conifer 
plantation in an upland, flat, forest community. The survey plots include: 74% Virginia pine, 7% 
boxelder, 4% pin oak, 4% elm, and 4% tulip. The two 1/10th acre plots sampled contain 20 Virginia pines 
ranging from 5.5”-20” DBH, a 29” pin oak, with boxelder, red elm, and a 10” malus species. The primary 
invasive species is bush honeysuckle with autumn olive being a close second. The stand age is 45 years 
based on aerial imagery. 

 

Forest Health and Prior Land Use: The overall health of the forest in the Project Area is above average 
compared to other woodlands that have had similar disturbance levels. The native woody understory is 
sparse in areas where dense invasive shrubs are dominating. Long-term sustainability is favorable based 
on planned control of invasive plants and ecological management. The main stressors related to forest 
health are the introduced invasive species and prior land alteration. Despite the history of forest clearing 
for row crop agriculture and grazing, significant area of forest has regenerated with native herbaceous 
and woody species resembling a natural forest structure. The nearby seed sources and comprehensive 
reforestation efforts played an important role in native tree canopy regeneration. The invasive tree 
species are minimal, with only 1% or less of trees being non-native, including white mulberry and 
crabapple species within the sample plots. The catalpa is aggressive, and not native in this region, but 
they are not in significant numbers. Sweetgum and catalpa naturalizing in some areas is not a major 
concern to forest health. The non-native Virginia pine introduction is localized to Stand 5. There are 
ongoing plans to clear small areas of invasive bush honeysuckle, privet, and multiflora rose. After 
invasive shrubs have been controlled, planting of Shumard’s red oak, northern red oak, bur oak, and 
chinkapin oak will be done for habitat and carbon sequestration. The tree enrichment will extend into 
areas of ash decline. The goal for the forest is mature native canopy trees with a diverse assemblage of 
understory species including shrub, vine, and a species-rich herbaceous layer in an uneven aged stand.  
This restoration will take decades, but the benefits of ecosystem service lift is immediate.   

 

Trails are limited in Project Areas. There are many deer trails that are occasionally explored but are not 
maintained and can overgrow. An official trail (soil surface), which includes an old forest fire lane, is 
enclosed by canopy in a tract within Stand 1 and bordering Stand 2. An unnamed trail (soil surface) runs 
east and west on the north edge of Stand 4 in the far west parcel. 
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Exhibit A – Forest Photos and Data 
Placeholder, Full-page PDF inserted later 
STAND 1 
Point 8 
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Point 9 
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Point 12 
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Point 18 
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STAND 2 
Point 13 
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STAND 3 
Point 23 
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STAND 4 
Point 17 
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STAND 5 
Point 16 
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Exhibit B – Forest Walk Route Map 
Placeholder, Full-page PDF inserted later 
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Exhibit C – Forest Stand Map 
Placeholder, Full-page PDF inserted later 
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Exhibit D – Forest Age Supporting Documentation 
 

Stand # Stand 1 Stand 2 Stand 3 Stand 4 Stand 5 
Stand age (years) 45 85 35 25 45 
Acres 140 9.1 17.3 15.2 2.7 

 
1941 (1936 and 1937 not georeferenced) 
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1956 

 
 
1966 
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1978 

 
 
1979 
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1985 
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2015 
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2023 

 
 
2024 
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Exhibit E – Supporting Documentation for Comparable Basal Area 

 
The US Forest Service EVALIDator tool allows users to produce population estimates of key forest 
metrics based on the current Forest Inventory Analysis database.  
 
To understand the average basal area of maple beech birch and oak hickory forests of comparable age in 
Indiana, the following parameters were entered into EVALIDator 2.1.1: 
 

• Numerator:  
o 1004 - Basal area of live trees (at least 1 inch dbh) in square feet, on forestland 
o 1005 Basal area of growing-stock trees (at least 5 inches dbh.), in square feet, on forest 

land 
• Denominator: 2- Area of forestland, in acres (Use FIA definition of forest land) 
• Dataset: 182021N Indiana 2015; 2016; 2017; 2018; 2019; 2020; 2021 
• Page Variable: Forest Type Group 
• Row variable: stand age 5 yr classes 
• Filtering clause: None  

The Basal area per acre (a measure of stand density) for the Project Area is comparable to that for 
similarly aged forests and forest types in Indiana, given that trees of about 4” DBH were sampled for the 
property. 
 
Table 1. Maple Beech Birch Basal Area FIA data 

 Basal Area (sqft) per Acre 

Age Class FIA data (1” DBH) FIA data (5” DBH) 

41-45 years 72.6810 43.6320 
46-50 years 107.6022 74.7907 
51-55 years 116.9409 98.5431 
Stand 1 (45 years) 102.97 

 
Table 2. Maple Beech Birch Basal Area FIA data 
 

 Basal Area (sqft) per Acre 

Age Class FIA data (1” DBH) FIA data (5” DBH) 

71-75 years 120.9002 100.4271 
76-80 years 121.4960 94.4057 
81-85 years 105.3567 92.0349 
Stand 2 (82 years) 182.08 
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Table 3. Oak Hickory Basal Area FIA data 

 Basal Area (sqft) per Acre 

Age Class FIA data (1” DBH) FIA data (5” DBH) 

21-25 years 70.1521 36.8214 
26-30 years 91.1083 54.5750 
31-35 years 113.8296 66.5869 
Stand 3 (30 years) 93.66 

 
Table 4. Maple Beech Birch Basal Area FIA data 

 Basal Area (sqft) per Acre 

Age Class FIA data (1” DBH) FIA data (5” DBH) 

21-25 years 10.5175 4.5830 
26-30 years 68.7936 57.9647 
Stand 4 (23 years) 68.09 

 
Table 5. Oak Pine Basal Area FIA data 

 Basal Area (sqft) per Acre 

Age Class FIA data (1” DBH) FIA data (5” DBH) 

36-40 years 71.0839 47.2233 
41-45 years 119.8275 109.2645 
46-50 years 113.3533 72.2241 
Stand 5 (45 years) 110.52 
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Addendum 1 
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Addendum 2 
Genus/Species Breakout - All Stands 

Species Breakout - All Stands 

Maple, 41%

Elm, 21% Oak, 14%

Cherry, 7%

Pine, 6%

Ash, 3%

Beech, 2%

Tulip, 1%

Catalpa, 1%

Hickory, 1%
Malus, 1%

Hackberry, 1%

Sweet Gum, 1%
Walnut, 0%Mulberry, 0%

Sugar Maple, 24%

American Elm, 12%

Pin Oak, 10%

Virginia Pine, 9%

Red Elm, 9%
Silver Maple, 7%

Cherry, 6%

Boxelder, 6%

Tulip, 3%

Red Oak, 2%

American Beech, 2%
Black Ash, 1%

Black Maple, 1%
Pignut Hickory, 1%
Catalpa, 1%

Malus species, 1%
Chinkapin Oak, 1%
Ash species, 1%
Hackberry, 0%

Sweet Gum, 0%
White Oak, 0%

Walnut, 0%
Mulberry, 0%Sycamore, 0%



Cobenefit Calculator 



This copy assigned to INSERT ORGANIZATION NAME. Proprietary and confidential CFC information. Do not forward to third parties without CFC permission.

Light yellow background denotes an input cell ->
Directions

Acreage Canopy Cover acres of canopy coniferous

Stand 1 140 93% 130.2
Stand 2 9.1 87% 7.917
Stand 3 17.3 91% 15.743
Stand 4 15.2 89% 13.528

Stand 5 2.7 90% 2.43 yes

total deciduous 167.388
Table 1. Tree Cover total coniferous 2.43

Deciduous Tree 
Cover

Coniferous Tree 
Cover

Total Tree 
Cover Non-Tree C

Total 
Project 
Area total non-tree 14.582

Percent (%) 91% 1% 92% 8% 100%
Area (sq miles) 0.262 0.004 0.265 0.023 0.29
Area (m2) 677,439 9,712 687,151 58,679 745,830
Area (acres) 167.4 2.4 169.80 14.5 184.30

1) Use i-Tree Canopy, or another tool, to estimate the amount of deciduous and
coniferous tree cover area (acres) (Cell C20 and D20).
2) Use i-Tree Canopy, or another tool, to estimate the amount of non-tree cover
area (acres) (Cell F20) in the project area.

3) In Cell G20 the total area of the project is calculated (acres). Prompt i-Tree
Canopy to provide an estimate of the project area by clicking on the gear icon next
to the upper right portion of the image and selecting ”Report By Area.”

4) Total Project Area, cell G17 should equal 100%.



This copy assigned to INSERT ORGANIZATION NAME. Proprietary and confidential CFC information. Do not forward to third parties without CFC permission.

Table 2. Co-Benefits per year with current tree canopy cover.

Ecosystem Services Resource Units Totals Total $
Rain Interception (m3/yr) 39,953.6 $65,445.86
Air Quality (t/yr)

O3 0.7743 $288.00
NOx 0.1557 $57.89

PM10 0.3249 $145.92
Net VOCs -0.1101 -$14.99

Air Quality Total 1.1448 $476.82
Energy (kWh/yr & kBtu/yr)

Cooling - Elec. 46,372 $3,153.29
Heating - Nat. Gas 66,674 $644.42

Energy Total ($/yr) $3,797.71
Grand Total ($/yr) $69,720.39

Using the information you provide on tree canopy cover, the tool provides 
estimates of co-benefits in Resource Units and $ per year.



Social Impacts 



City Forest Carbon Project 
Social Impacts  

UN Sustainable Development Goals 
The 17 United Nations Sustainable Development Goals (SDGs) are an urgent call for action and global 
partnership among all countries, representing key benchmarks for creating a better world and 
environment for everyone. Well-designed and managed urban forests make significant contributions to 
the environmental sustainability, economic viability and livability of cities. They help mitigate climate 
change and natural disasters, reduce energy costs, poverty and malnutrition, and provide ecosystem 
services and public benefits. See more details in the CFC Carbon Project Social Impact Reference Guide. 

Instructions 
This template sets out all relevant SDGs and lists various urban forest project activities that fall within 
each SDG. Evaluate the SDGs to determine how your carbon project provides social impacts that may 
contribute towards achievement of the global goals. Check the box(es) that contain one of your project 
activities and describe in no fewer than two sentences how your project activities align with the 
corresponding SDG. On page 12, select the icon for three to five of the most relevant SDGs to your 
project and provide any additional information. 



SDG 3 - Good Health and Well Being 

Goal: Ensure healthy lives and promote well-being for all at all ages. 

Examples of project activities include, but are not limited to: 
☒ Plant or protect trees to reduce or remove air pollutants
☐ If planting trees, select trees for reduced pollen counts and irritant production
☒ Plant or protect trees to create shade, provide UV exposure protection, reduce extreme heat

negative effects, and/or reduce temperatures to relieve urban heat effects
☐ Design project to buffer sounds, optimize biodiversity, or create nature experiences
☐ Locate project near vulnerable populations, such as children or elderly
☐ Locate project near high volume roads to screen pollutants
☐ Locate project near people to encourage recreation, provide new parks or green space, or

otherwise promote an active lifestyle
☐ Locate project near schools, elderly facilities, or mental health services to promote nature-based

wellness, attention restoration, or other mental well-being
☐ Locate project in area with conditions of project-defined high inequity to trees, such as at

schools, affordable or subsidized housing, formerly redlined neighborhoods, areas with high
property vacancy rates, or area with high proportion of renters

☐ Reduce stormwater runoff or improve infiltration rates
☐ Design project to reduce human exposure to specific pollutants or toxins
☐ Other

Protecting the trees within our project area enhances environmental quality by acting as natural filters 
and using shade to shield park goers from UV exposure and negative heat effects. Parks also contribute 
significantly to human health by offering accessible green spaces that promote physical activity, 
relaxation, and social interaction.  



SDG 6 - Clean Water and Sanitation  
 
Goal: Ensure availability and sustainable management of water and sanitation for all 
 
Examples of project activities include, but are not limited to: 
 
☐ Research and assess environmental injustices related to water in project area 
☐ Locate project near high-traffic roads or to otherwise improve, mitigate, or remediate toxic 

landscapes near water 
☐ Protect or plant trees to improve historically or culturally important sites related to water that 

have been degraded and/or neglected 
☒ Reduce stormwater by planting or protecting trees 
☐ Plant forested buffers adjacent to streams, rivers, wetlands, or floodplains 
☐ Prevent soil erosion by protect steep slopes 
☐ Improve infiltration rates 
☐ Improve, mitigate, or remediate toxic landscapes and human exposure to risk 
☐ Drought resistance, such as selecting appropriate water-efficient trees for project climate zone 
☐ Other 

 
Forests act as natural buffers, absorbing rainwater and potentially reducing the volume of runoff into 
Eagle Creek Reservoir. Protecting the forested project area adjacent to the reservoir will help mitigate 
stormwater runoff, reduce flooding, and ensure safe water, as the reservoir is a drinking source for 
many residences in Indianapolis.   



SDG 8 - Decent Work and Economic Growth 

Goal: Promote sustained, inclusive and sustainable economic growth, full and productive employment 
and decent work for all 

Examples of project activities include, but are not limited to: 

☐ Community participation in project implementation, including such things as providing access to
financial resources for ongoing community-based care

☐ Emphasize local hiring and support small businesses

☐ Promote local economic opportunities through workforce training, career pathway development,
or other employment

☐ Other



SDG 10 - Reduced Inequalities 

Goal: Reduce inequalities within and among countries 

Examples of project activities include, but are not limited to: 

☐ Provide connections and cohesion for social health, such as create or reinforce places that
promote informal interactions, engage local residents and users in tree management, include
symbolic or cultural elements, or other events

☐ Research, understand, and design to address understand historic and current sociocultural
inequities, community health conditions, environmental injustices, or prior local greening efforts
in community

☐ Locate project near vulnerable populations, such as children or elderly, to provide air quality
improvements or buffer against extreme heat effects

☐ Locate project in high-density residential areas or where there is a lack of trees to improve access
and promote an active lifestyle

☐ Locate project near schools, elderly facilities, or mental health services to promote nature-based
wellness, attention restoration, or other mental well-being

☐ Locate project in area with conditions of project-defined high inequity to trees, such as at
schools, affordable or subsidized housing, formerly redlined neighborhoods, areas with high
property vacancy rates, or area with high proportion of renters

☐ Locate project near high-traffic roads or to otherwise improve, mitigate, or remediate toxic
landscapes

☐ Protect or plant trees to improve historically or culturally important sites that have been
degraded and/or neglected

☐ Community engagement in project design, including such things as engaging and respecting
existing relationships and social networks, community cultural traditions, and public participation
methods that are empowering and inclusive

☐ Community participation in project implementation, including such things as addressing and
removing barriers to participation, promote ongoing community-based care and access to
financial resources

☐ Emphasize local hiring and support small businesses

☐ Research and consider potential for gentrification and displacements

☐ Promote local economic opportunities through workforce training, career pathway development,
or other employment

☐ Other



SDG 11 - Sustainable Cities and Communities 

Overall: Make cities inclusive, safe, resilient, and sustainable. 

Examples of project activities include, but are not limited to: 

☐ Plant or protect trees to reduce or remove air pollutants

☐ If planting trees, select trees for reduced pollen counts and irritant production

☐ Locate project near high volume roads to screen pollutants

☐ Locate project near vulnerable populations, such as children or elderly

☐ Plant or protect trees to create shade, provide UV exposure protection, reduce extreme heat
negative effects, and/or reduce temperatures to relieve urban heat effects

☐ Locate project near people to encourage recreation, provide new parks or green space, or
otherwise promote an active lifestyle

☐ Design project to improve wellness and mental health, such as planting trees to buffer sounds,
optimize biodiversity, optimize views from buildings, or create nature experiences

☐ Locate project near schools, elderly facilities, or mental health services to promote nature-based
wellness, attention restoration, or other mental well-being

☐ Provide connections and cohesion for social health, such as create or reinforce places that
promote informal interactions, engage local residents and users in tree management, include
symbolic or cultural elements, or other events

☐ Research, understand, and design to address understand historic and current sociocultural
inequities, community health conditions, environmental injustices, or prior local greening efforts
in community

☐ Locate project in area with conditions of project-defined high inequity to trees, such as at
schools, affordable or subsidized housing, formerly redlined neighborhoods, areas with high
property vacancy rates, or area with high proportion of renters

☐ Community engagement in project design, including such things as engaging and respecting
existing relationships and social networks, community cultural traditions, and public participation
methods that are empowering and inclusive

☐ Community participation in project implementation, including such things as addressing and
removing barriers to participation, promote ongoing community-based care and access to
financial resources

☐ Other



SDG 12 - Responsible Production and Consumption 

Goal: Ensure sustainable consumption and production patterns 

Examples of project activities include, but are not limited to: 

☐ Plant or protect trees to create shade or reduce temperatures to relieve urban heat effects

☐ Provide cooling benefits and energy savings by shading impervious surfaces such as streets or
parking lots, or planting trees on south and west sides of buildings

☐ Other



SDG 13 - Climate Action 

Goal: Take urgent action to combat climate change and its impacts. 

Examples of project activities include, but are not limited to: 
☒ Plant or protect trees to reduce or remove air pollutants
☒ Plant or protect trees to create shade or reduce temperatures to relieve urban heat effects
☒ Promote community capacity for social and climate resilience by engaging local residents or users

in tree management, or other events to connect people to the project
☐ Reflect cultural traditions and inclusive engagement for climate resilience
☐ Design project to improve soil health
☐ Provide cooling benefits and energy savings by shading impervious surfaces such as streets or

parking lots, or planting trees on south and west sides of buildings
☐ Plant or protect trees to reduce stormwater runoff
☐ Select water-efficient trees for climate zone and drought resistance
☐ Create and/or enhance wildlife habitat
☐ Other

Protecting existing trees enhances air quality and creates vital shade that reduces urban heat island 
effects. The Office of Land Stewardship engages Indianapolis residents in volunteer efforts to remove 
invasive plant species from the park during workday events. Results help improve the forests’ resiliency 
to the effects of climate change.  



SDG 14 - Life Below Water 

Goal: Conserve and sustainably use the oceans, seas and marine resources for sustainable development. 

Examples of project activities located in areas with marine ecosystems include, but are not limited to: 

☐ Locate project near high-traffic roads or to otherwise improve, mitigate, or remediate toxic
landscapes near water

☐ Plant or protect trees in project areas to reduce stormwater runoff

☐ Plant forested buffers adjacent to streams, rivers, wetlands, or floodplains

☐ Prevent soil erosion into by protecting steep slopes

☐ Improve infiltration rates

☐ Improve, mitigate, or remediate toxic landscapes and human exposure to risk

☐ Drought resistance, such as selecting appropriate water-efficient trees for project climate zone

☐ Enhance wildlife habitat, such as riparian habitat for fish, birds, and other animals

☐ Other



SDG 15 - Life on Land 

Goal: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage 
forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss.

Examples of project activities include, but are not limited to the following with increased functionality of 
green infrastructure: 
☐ Plant or protect trees to reduce stormwater runoff
☐ Select water-efficient trees for climate zone and drought resistance
☒ Create and/or enhance wildlife habitat to improve local biodiversity
☐ Plant forested buffers adjacent to streams, rivers, wetlands, or floodplains
☐ Prevent soil erosion by protect steep slopes
☐ Improve infiltration rates
☐ Other

The Office of Land Stewardship works with restoration specialists and volunteers to remove invasives 
species and replant native species, thus promoting local biodiversity while sustainably managing forest 
ecosystems. Eagle Creek Park is home to many species listed in the Indiana Department of Natural 
Resources’ Heritage Database or in the Wildlife Diversity Section. 



SDG 17 - Partnerships for the Goals 

Overall: Strengthen the means of implementation and revitalize the global partnership for sustainable 
development. 

Examples of project activities include, but are not limited to: 

☐ Promote community connections and capacity for social resilience by engaging local residents or
users in tree management, or other events to connect people to the project

☐ Community engagement in project design, including such things as engaging and respecting
existing relationships and social networks, community cultural traditions, and public participation
methods that are empowering and inclusive

☐ Community participation in project implementation, including such things as addressing and
removing barriers to participation, promote ongoing community-based care and access to
financial resources

☐ Other



Summary of Project Social Impacts 

Protecting the trees within our project area enhances environmental quality by acting 
as natural filters and using shade to shield park goers from UV exposure and negative 
heat effects. Parks contribute significantly to human health by offering accessible 
green spaces that promote physical activity, relaxation, and social interaction. With 
over a million park visitors each year, Eagle Creek Park has highly active hiking and 
birding groups, as well as regular park visitors who utilize trails through and adjoining 
the project area. 

Protecting the forested project area adjacent to Eagle Creek Reservoir will help 
mitigate stormwater runoff, improve flooding resilience, and ensure safe drinking 
water. Forests act as natural buffers, intercepting and absorbing rainwater and 
reducing the volume of runoff and soil erosion. This helps to maintain water quality 
and to preserve the reservoir as an essential source of drinking water. 

Protecting existing trees enhances air quality and creates vital shade that reduces 
urban heat island effects. The Forests in Cities’ cooling study, which included Eagle 
Creek Park, showed not only the cooling benefits of forests but the greater benefits of 
high-quality forest. The Office of Land Stewardship engages Indianapolis residents in 
volunteer efforts to remove invasive plant species from the park during monthly 
Strike Team workdays and other events. Results help improve the forests’ resiliency 
to climate change.  

The mesic upland forest, central till plain flatwoods, and ephemeral wetlands of Eagle 
Creek Park project area provide special habitat for many species. Woodlands are 
important migratory bird habitat as well as nesting habitat during breeding season. 
The park ecosystems are home to over twenty species listed in the Indiana 
Department of Natural Resources’ Heritage Database as Rare, Threatened or 
Endangered, or listed as a Special Concern in their Wildlife Diversity Section such as 

American ginseng, broad-winged and red-shouldered hawks, northern leopard frogs, and eastern box 
turtles. Working with restoration specialists and volunteers to remove invasive species and restore 
native species promotes local biodiversity while sustainably managing forest ecosystems. 
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