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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 conducts verification. 
 
The Protocol Requirements below are a list of eligibility requirements for informational purposes which 
are also found in the CFC Tree Preservation Protocol Version 11.40, dated February 7, 2022.  
 
Project Operators will enter data and supporting attachments starting on page 6 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). 
 

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 40-year duration. 
 
Project Duration and Project Implementation Agreement (Section 1.2, 2.2) 
Project Operator must commit to a 40-year duration and sign a Project Implementation Agreement. This 
is a 40-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; see https://www.census.gov/geographies/reference-
maps/2010/geo/2010-census-urban-areas.html 

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. 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); 

F. A transportation, power transmission, or utility right of way, provided the right of way begins, 
ends, or passes through some portion of A through D. 

 
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 

https://www.census.gov/geographies/reference-maps/2010/geo/2010-census-urban-areas.html
https://www.census.gov/geographies/reference-maps/2010/geo/2010-census-urban-areas.html
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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”) 
with a term of at least 40 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, 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 start of the project, the trees in the project area are not protected via easement or 
recorded encumbrance or in a protected zoning status that preserves the trees. 

• The zoning in the project area must currently allow for a non-forest use  
• The trees in the project area face a threat or risk of removal or conversion out of forest  
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• 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, 
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. Claiming additional credit for growth (Section 11.3) 
The Project Operator may elect to also account for ongoing growth of trees within the Project 
Area after Project Commencement 
 

4. Quantification of soil carbon (Section 11.4) 
Calculate “Avoided Soil Carbon Emissions” caused by conversion of soils to impervious surfaces 
in the Project Area 
 

5. Deduction for displaced development (Section 11.5) 
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 
 

6. Quantify Co-Benefits (Section 11.6) 
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. 

 
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 and 14) 
Project compliance and quantification must be verified by a third-party Validation and Verification Body 
approved by the Registry. 
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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: 

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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PROJECT OVERVIEW 
 
Project Name: Whittlesey Beach Ridge Forest 
Project Number: 024 
Project Type: Preservation Project (under the Tree Preservation Protocol – version 11.40, dated 
February 7, 2022) 
Project Start Date: October 25, 2022 
Project Location: City of Mentor & Village of Kirtland Hills, Lake County, Ohio 
Project Operator Name: Western Reserve Land Conservancy 
Project Operator Contact Information: Alex Czayka, Senior Vice President for Conservation Transactions 

Email: aczayka@wrlandconservancy.org 
Phone: 440-528-4180 

 
Project Description: 
 
Western Reserve Land Conservancy (the “Land Conservancy”) will permanently preserve the 91-acre 
Whittlesey Beach Ridge Forest (the “Project”) in Mentor, OH. The Project includes rare, old-growth 
forest that appears to have never been logged in an area with increasing development pressure. 
Preservation of the Project is critical to protect an extremely unique forest in an urbanized environment.  
 
Many of the trees in the Project are of great size, including three which have been identified as among 
the top five largest of their species in the state of Ohio. The forest contains 13 native Ohio tree species 
including tulip poplar (Liriodendron tulipifera) - the 4th and 5th largest in Ohio, sugar maple (Acer 
saccharum) – the 5th largest in Ohio, red oak (Quercus rubra), American beech (Fagus grandifolia), and 
shagbark hickory (Carya ovata).  
 
The Land Conservancy’s overall goal is to protect the Project in perpetuity through conservation 
restrictions and fee ownership. Western Reserve Land Conservancy owns 85.25 acres of the 
Project Area and the remaining 5.7 acres are owned by MAS Landholdings, LLC, an Ohio limited 
liability company owned by Western Reserve Land Conservancy. A conservation easement is 
held by Natural Areas Land Conservancy (NALC), a supporting organization of the Land 
Conservancy that is experienced in holding conservation restrictions. The Project will be enrolled 
into NALC’s diverse portfolio of protected lands, monitoring the Project annually to ensure its 
natural resources (including mature forest) are upheld to standards identified in the 
conservation restrictions. Layers of legal protection and stewardship monitoring granted 
through the easement and deed restriction terms will ensure continued provision of 
conservation benefits for generations to come.  
 
In addition, the Land Conservancy will eventually operate this Project as one of its Signature 
Parks, allowing public access to over 1.5 miles of walking trails. The Land Conservancy will 
undergo a park planning process with the goal of opening the Project to public access in a few 
years. Public access will allow pedestrian use for nature enjoyment, nature study, bird watching 
and other compatible uses not detrimental to the high-quality habitat. The location of this 
Project in the City of Mentor, and its high density of residential occupants, will provide 
perpetual public access and human health benefits to the surrounding community.  
  

mailto:aczayka@wrlandconservancy.org
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LOCATION OF PROJECT AREA (Section 1.3 and 1.4) 
 
Project Area Location  
Describe where the Project Area is located and how it meets the location criteria. 
 
Whittlesey Beach Ridge Forest meets the urban location criteria because the Project Area consists of 
two parcels within the bounds of the incorporated City of Mentor, Ohio (criteria B). These parcels are 
adjacent to and contiguous with the two remaining Project Area parcels located in the Village of Kirtland 
Hills, Lake County, Ohio. 

• Attachment A - Whittlesey Location Eligibility Map 
 
Project Area Parcels 
List of parcel(s) in the Project Area. 
 

Jurisdiction / 
Location 

Parcel Number Parcel 
Acreage 

Description / Notes 

City of Mentor, 
Lake County, Ohio 

16-A-011-0-00-018-0 55.64 Entire parcel included in Project Area 

City of Mentor, 
Lake County, Ohio 

16-A-013-0-00-025-0 .36 Entire parcel included in Project Area 

Village of Kirtland 
Hills, Lake County, 
Ohio  

22-A-005-0-00-020-0 
 

5.39 Entire parcel included in Project Area 

Village of Kirtland 
Hills, Lake County, 
Ohio 

22-A-005-0-00-019-0 29.61 Entire parcel included in Project Area 

 
 
Project Area Maps 
Provide maps of the Project Area with geospatial location vector data in 1) pdf form and 2) any file type 
that can be imported and read by Google Earth Pro (example KML, KMZ, or Shapefile format). Maps 
should include relevant urban or town boundaries, legend, and defined Project Area.  
 
Geospatial location (boundaries) of Project Area 

• Attachment B - Whittlesey Geospatial Location Map 
• Attachment C - WhittleseyForestProjectArea.prj 
• Attachment C - WhittleseyForestProjectArea.shp 

 
Regional-scale map of Project Area 

• Attachment D -Whittlesey Regional-Scale Map 
 
Detailed map of Project Area 

• Attachment E - Whittlesey Project Area Map  
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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 the Project Operator is not the same as the landowner of the Project Area, provide 
agreement(s) between Project Operator and landowner authorizing Project Operator to execute this 
project.  
 
Name of landowner of Project Area and explanation: 
Whittlesey Beach Ridge Forest was purchased by Western Reserve Land Conservancy in October 2022 
for preservation purposes as part of a larger land planning process. Western Reserve Land Conservancy 
owns 85.25 acres of the Project Area and the remaining 5.7 acres are owned by MAS Landholdings, LLC, 
an Ohio limited liability company owned by Western Reserve Land Conservancy. MAS Landholdings, LLC 
has signed an Agreement to Transfer Potential Credits with Western Reserve Land Conservancy, see 
attachment H. As part of the acquisition and protection process, the original 17 parcels were 
consolidated to four parcels.  
 
The preservation of the 91-acre Whittlesey Beach Ridge Forest will preserve impressive forest resources 
as the surrounding land is sold for development purposes.  
 
• Attachment F: Whittlesey Deed WRLC 
• Attachment G: Whittlesey Deed MAS Landholdings 
• Attachment H: Agreement to Transfer Potential Credits 

PRESERVATION COMMITMENT (Section 4.1) 
Describe the Preservation Commitment terms and provide 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 (years applicable): 40 years 
Date signed and date recorded: Signed October 25, 2022 and recorded October 31, 2022 
 
Preservation Commitment explanation:  
Western Reserve Land Conservancy purchased the 91-acre Whittlesey Beach Ridge Forest property in 
October 2022. After the property was secured, the Land Conservancy entered into a conservation 
easement with Natural Areas Land Conservancy (NALC), a supporting non-profit wholly managed by 
Western Reserve Land Conservancy, to steward 85.25 acres of the Property and protect the trees from 
removal. The conservation easement that protects the trees was signed October 25, 2022 and recorded 
on October 31, 2022. 
 
MAS Landholdings LLC recorded a deed restriction protecting the trees from removal on the 5.7 acres 
they own signed October 25, 2022 and recorded on October 31, 2022.  
 
The two Preservation Commitments ensure uniform and effective stewardship as the easement and 
deed restriction terms will align with the goals and objectives set forth in the Protocol.  
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Specific language in the conservation easement on page 5 includes: “Except for those actions that are 
necessary for environmental preservation, management or restoration purposes, for the protection of 
human health and safety, or for the maintenance of a diversity of naturally occurring habitat types and 
control of exotic species of plants, there shall be no removal, destruction, cutting, trimming, or mowing 
of any trees or other vegetation.”  
 
Specific language in the deed restrictions on page 1  
includes: “Subject to the restriction that the Premises shall at all times be used by the owner hereof as 
incidental to and in furtherance of the conservation purposes pursuant to which the immediately 
adjacent parcel along the western boundary of the Premises….is being used and, without limitation, the 
owner thereof will not disturb the wooded character thereof nor (except in the furtherance of 
customary forestry purposes) remove any mature trees from said Premises.”  
 
• Attachment I: Whittlesey Conservation Easement 
• Attachment J: Whittlesey Deed Restriction 
 

DEMONSTRATION OF THREAT OF LOSS (Section 4.2, 4.3, and 4.4) 
Describe the Project Area land use designation that allows for at least one non-forest use. Describe any 
overlay zones such as critical areas and their protection buffers, legal encumbrances, and any other pre-
existing tree/forest restrictions that may have hindered removal of the Project Trees (in the pre-
Preservation Commitment condition). Provide supporting evidence. 
 
Land use designation(s):  
City of Mentor Zoning:  

• Parcel A - totaling 21 acres is zoned R-4 Single Family Residential (parcel 16-A-013-0-00-025-0 
and partial parcel 16-A-011-0-00-018-0)  

• Parcel B - totaling 35.7 acres is zoned C-1 Conservation (partial parcel 16-A-011-0-00-018-0) 

Village of Kirtland Hills:  
• Parcel C – totaling 34.3 acres is zoned Farm and Residence District (parcels 22-A-005-0-00-019-0 

and 22-A-005-0-00-020-0) 

All zoning classifications allow for residential development and allow for tree removal.  
 
City of Mentor 
The Project area, partially located in the City of Mentor, is part of a historic country estate that has been 
owned by one family for 92 years. The Land Conservancy has worked with the landowner and local 
community to preserve the old-growth forest in the face of increasing pressures to approve 
development plans for the estate. At the time of acquisition and prior to the preservation commitment, 
the Project area was zoned to allow for residential development. The twenty-one (21) acres that make 
up Parcel A are zoned as R-4 Single Family Residential district which allows for single-family residences 
at a minimum of 2 units per 1 acre and allows for tree removal. Parcel B’s 35.7 acres are zoned as C-1 
Conservation district, whose permitted uses include agricultural and horticultural use and single-family 
residences at a minimum of 1 unit per 5 acres, and which allows for tree removal. 
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Village of Kirtland Hills 
Parcel C’s 34.3-acre portion of the Project Area located in the Village of Kirtland Hills is in the Farm and 
Residence district for zoning which allows for residential development. The zoning allows for 1 unit per 5 
acres and allows for tree removal.  
 
There are no overlay zones restricting removal of trees, and all zoning districts allow for non-forest use.  
 

• Attachment K - Whittlesey Zoning Map 
• Attachment L - Whittlesey Zoning Documentation 

 
Overlay zones or other restrictions:  
 
No overlay zone or other restrictions are present. 
 

• Attachment L - Whittlesey Zoning Documentation 
 
Threat of loss (Section 4.4 A, B, or C): 
Describe which of the three conditions the Project Area meets and provide supporting evidence such as 
maps, sale or assessed value documentation, or appraisal information. 
 
The Project Area meets conditions A, B, and C for threat of loss, with documentation shown for Criteria 
A. The Project Area is surrounded on over 70% of the perimeter by non-forest, developed, or improved 
uses. The property is surrounded by densely developed residential, bigger residential lots, and an 
interstate.  
 

• Attachment M - Whittlesey Perimeter Development Map 
 
 

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. 
 
The Land Conservancy has signed the attestation of No Double Counting and No Net Harm. 
 

• Attachment N- Whittlesey Attestation of No Double Counting and No Net Harm 
 

ADDITIONALITY (Section 6) 
Additionality is demonstrated by carbon projects 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 the start of the project, the trees in the project area are not protected via easement or 
recorded encumbrance or in a protected zoning status that preserves the trees  
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o See Demonstration of Threat of Loss section above 
• The 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 

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 embedded also 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. 
 
The Land Conservancy has signed the Attestation of Additionality. 
 

• Attachment O – Whittlesey Attestation of Additionality  

 

CARBON QUANTIFICATION DOCUMENTATION (Section 11) 
Follow detailed instructions in the Protocol for conducting quantification and use the Carbon 
Quantification Spreadsheet to show calculations. Ensure that your requested credit issuance schedule 
(issuance dates) is accurate and complete in the spreadsheet. 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 in any way.  
 
GHG Assertion: 
Project Operator asserts that the Project results in GHG emissions mitigation of 8,784 tons CO2e issued 
to the Project. 
 
Summary numbers from Carbon Quantification Spreadsheet 
 

Project Area (acres) 91 
Does carbon quantification use stratification (yes or no) No 
Accounting Stock (tCO2e) 13,626 
On-site avoided biomass emissions (tCO2e) 7,382 
On-site avoided soil carbon emissions (tCO2e) 5,351 
Deduction for displaced biomass emissions (tCO2e) 1,351 
Deduction for displaced soil emissions (tCO2e) 1,621 
Credits from avoided biomass emissions (tCO2e) 6,031 
Credits from avoided soil emissions (tCO2e) 3,730 
Total credits from avoided biomass and soil emissions (tCO2e) 9,760 
Credits attributed to the project (tCO2e), excluding future growth 9,760 
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Contribution to Registry Reversal Pool Account 976 
Total credits to be issued to the Project Operator (tCO2e) 
(excluding future growth) 

8,784 

 
Approach to quantifying carbon  
Describe general approach you used to quantify carbon (e.g. US Forest Service General Technical Report 
NE-343 Tables, inventory, other). Provide documentation. 
 
To quantify carbon, Western Reserve Land Conservancy hired Davey Resource Group (DRG) to complete 
an on-site plot sample inventory to determine carbon stock. DRG conducted a sample forest assessment 
to the standards set in CFC Tree Preservation Protocol Section 11.1.B. The sample established 24 plots 
sized 1/10th-acre. Within each plot, each live tree was inventoried that was at 5 inches in diameter. 
Species, diameter, and overall tree condition were recorded for each tree. DRG used i-Tree Eco to input 
the sample data to determine carbon storage. The CFC Carbon Calculator was used for quantification for 
subsequent steps 11.2, 11.4, and 11.5. 
 
• Attachment P - Whittlesey Carbon Quantification Spreadsheet 
• Attachment Q – Whittlesey Plot Location Map 
• Attachment R – Whittlesey Inventory 
• Attachment S – Whittlesey i-Tree Eco Source File 
 
Accounting Stock Measurement Method (11.1) 
Describe quantification, including which method used to assess canopy cover (e.g. i-Tree, inventory, 
other), forest type, and data sources. 
 
DRG completed a sample inventory using randomized 1/10th-acre plots, following section 11.1.B in the 
CFC Tree Preservation Protocol. DRG used i-Tree Eco to determine the accounting stock and used a 
standard error of 15%. 
 
Carbon quantification is based on the 24 sample plots. The metric tons of Carbon is 4,357.87. The 
standard error is 641.77 metric tons, or 14.73%.  
 
Biomass tC/ac = (metric tons of carbon – standard error)/project area acres = (4,357.87-641.77)/91= 
40.84(cell B11 on Attachment P). 
  
• Attachment R – Whittlesey Inventory 
• Attachment T – Whittlesey Carbon Biomass 
 
Stratification 
If stratification is used, maps of strata and stratum definitions. If not used, list not applicable. 
 
For quantification method 11.1.B, the Project Area was treated as one stand, thus DRG did not use 
stratification.   
 
Stand Maps 
Describe the methods used to determine forest stands (e.g. GIS) and documentation.  
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The Project Area was treated as one stand, and DRG used on-site quantification method 11.1.B to 
quantify the carbon stock.  
 
Forest Age 
Provide historical imagery or other materials to support forest age documentation. Describe the 
method(s) used: 
 
Forest age for the Project Area ranges from 65 to 105 years or more. An on-site inventory was 
completed, so no documentation of forest age is necessary for carbon quantification for this project.  
 
Forest Composition 
Describe forest composition and explanation of method(s) used. 
 
The five most common species are sugar maple (Acer saccharum) (55%), American beech (Fagus 
grandfolia) (12%), tulip (Liriodendron tulipifera) (10%), red oak (Quercus rubra) (6%), and Norway maple 
(Acer platanoides) (3%). DRG completed a sample inventory using randomized 1/10th-acre plots, 
following section 11.1.B in the CFC Tree Preservation Protocol. 
 
• Attachment U– Whittlesey Forest Composition Report 

 
 
Canopy Cover 
Provide i-Tree Canopy report that shows estimated percentage of tree cover. Explanation of method(s) 
used: 
 
An on-site inventory was completed, so no documentation of canopy cover is necessary for carbon 
quantification for this project. However, an i-Tree Canopy report was completed to quantify the co-
benefits. The canopy cover across the Project Area was 94% cover. To minimize error, 219 randomized 
data points were overlaid on satellite imagery to determine percent cover.  
 

• Attachment V: i-Tree Canopy Cover Report 
• Attachment W: i-Tree Canopy Cover Data Points  

 
Area Expected to Remain in Trees after Potential Development (11.2) 
Describe how you determined the area expected to remain in trees after potential development (fraction 
at risk) and explanation of method(s) used: 
 
The fraction of biomass at risk differs by zoning district and ranges from 41.5%-90% based on minimum 
acre size per unit.   
 
The Project Area is zoned for residential (C1, R4, and farm and residential) which allows residential use. 
Given the zoning requirements stipulated through Mentor and Kirtland Hills zoning, residential lots must 
be a minimum of .5 or 5 acres. Depending on configuration, the Project Area could accommodate 
roughly 55 residential lots with the addition of public roads and necessary infrastructure, further risking 
biomass removal and increasing the percentage of impervious surface.  
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The method outlined in Protocol Section 11.2.B.ii was used to calculate the percent avoided biomass 
emissions. The Project Area was sub-divided by zoning to determine how many acres could be cleared 
according to the relevant zoning regulations. Calculations are described in detail in the Carbon 
Quantification Spreadsheet. In the table below, the total potentially cleared acres is listed as N/A when 
the fraction at risk of tree removal calculated per 11.2.B.ii was greater 90%. 
 

Zoning Number of 
Acres 

Allowed 
Number of 
Dwellings 

Total Potentially 
Cleared Acres 

Fraction At Risk 
of Tree Removal 

Mentor C-1 35.7 7 16.17 45.29% 
Mentor R-4 21 42 N/A 90% 
Kirtland Residential 
& Farm 

34.3 6 14.23 41.49% 

 
The total potentially cleared acres across the Project Area is 49.30 acres, encompassing 16.17 acres for 
zoning Mentor C-1 (45.29% of 35.7 acres), 18.9 acres for zoning Mentor R-4 (90% of 21 acres), and 14.23 
acres for zoning Kirtland Residential & Farm (41.49% of 34.3 acres). Thus 54.18% of the Project Area is at 
risk of tree removal.  
 

• Attachment P - Whittlesey Carbon Quantification Spreadsheet  
• Attachment K - Whittlesey Zoning Map 
• Attachment L: Whittlesey Zoning Documentation 

 
Quantification of Soil Carbon - Existing Impervious Area and Impervious Limits (10.4) 
The Project may claim avoidance of emissions from soil carbon caused by conversion of soils to 
impervious surfaces. Describe applicable zoning and development rules, existing impervious area and 
maximum fraction impervious cover.  
 
Whittlesey Beach Ridge Forest is within three different zoning districts all which allow residential 
development and none of which specify a maximum fraction of parcel area that may be in impervious 
surface. Based on these factors, in most of the Project Area, 50% is eligible for conversion to impervious 
surface. There is an area of less than one acre of existing impervious surface (a driveway) within the 
portion of zoned Kirtland Hills Residential and Farm. This section has 47% avoided conversion to 
impervious surface. The overall weighted average of the entire Project Area is 49% avoided conversion 
to impervious surface. Section 11.4 of the protocol allows for 50% of the Project area in a residential 
zone to be eligible for conversion. 
 
• Attachment P - Whittlesey Carbon Quantification Spreadsheet  
• Attachment X – Whittlesey Impervious Surface Map 

 
Future Planned Project Activities 
Describe any future project activities that may affect the percent canopy or carbon stocking in any way.  
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The Project Area will be protected in perpetuity through a conservation easement and deed restriction. 
Public access will be allowed, but no improvements are needed to allow for access. Trails have already 
been established on the property.  
 

CO-BENEFITS QUANTIFICATION DOCUMENTATION (Section 11.6) 
Summarize co-benefit quantification and provide supporting documentation. CFC will provide a Co-
Benefits Quantification spreadsheet to Project Operators for calculating rainfall interception, reduction 
of certain air compounds, and energy savings. 
 

Ecosystem Services Resource Units  Value 
Rainfall Interception (m3/yr) 43.820.70 $92,619.76 
Air Quality (t/yr) 3.0232 $7,452.88 
Cooling – Electricity (kWh/yr) 133,062 $18,641.94 
Heating – Natural Gas (kBtu/yr) 5,508,071 $77,037.48 
Grand Total ($/yr)  $195,752.05 

 
Co-benefits were quantified using CFC’s co-benefits calculator. These ecosystem services represent 
values in avoided costs of $7,830,082.04 over 40 years. 
 
Attachment Y - Whittlesey Co-Benefit Quantification 
 
 

SOCIAL IMPACTS (Section 12) 
Project Operators shall use the Carbon Project Social Impact template to evaluate the UN Sustainable 
Development Goals (SDGs) to determine how a Project provides social impacts that contribute towards 
achievement of the global goals. CFC will provide the template. Summarize the three to five main SDGs 
from this Project.  
 
SD3: Good Health and Well-being 
The Whittlesey Beach Ridge is located in an urban area of almost 50,000 residents. Preservation of 91 
acres of old-growth forest will protect the benefits associated with trees including removal of air 
pollutants and creation of shade for UV exposure protection, extreme heat reduction, and urban heat 
effect relief. The Project Area is located along a major interstate, and preservation of the trees will 
maintain and overtime improve sound buffering and pollutant screening. The property will be managed 
as a park to provide public access and create nature experiences that will encourage recreation. The 
Project Area is also located within two miles of four schools that include preschool, elementary, and 
middle schools.  
 
SD11: Sustainable Cities and Communities 
The Project area is located in an urban area in close proximity to residential developments and 
several schools. Only 2% of the City of Mentor’s land is used for parks and recreation, and only 
14% of Mentor residents live within a 10-minute walk from a park. Similarly, only 1% of Kirtland 
Hills residents live within a 10-minute walk from a park. The Trust for Public Land recommends, 
based on research on health and wellbeing, that every American resident have access to a public 
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park within 10-minutes walking distance from their home. According to their ParkServe tool 
(interactive online mapping), the Property is earmarked as an area in which there is "high need" 
for park space to best accommodate residents within a 10-minute walk. The Cuyahoga Planning 
Commission found that the City of Mentor currently only uses 3% of its land for parks and 
recreation (the national average is 15%). The Whittlesey Beach Ridge Forest property will improve 
passive outdoor recreation opportunities for residents as well as protect much-needed green 
space for social, environmental, and economic wellbeing. 
 
SD15: Life on Land 
The Whittlesey Beach Ridge Forest project will protect important breeding habitat for seven total S1 and 
S3 species (two S1 species and five S3 species). In sum, high quality habitat supports: 2 State-
Endangered bat species; 5 State Species of Concern (bat and bird); 5 State Species of Special Interest 
(bird); and Mycoglaena quercicola, a species of lichen identified as “new to Ohio.” 

 
The following seven (7) species are defined as endangered (S1) or rare (S3) species: 
• Little Brown Bat (Myotis lucifugus) Ohio Endangered  
• Tri Colored Bat (Permimyotis subflavus) Ohio Endangered 
• Big Brown Bat (Eptesicus fuscus) Ohio Species of Concern  
• Eastern Red Bat (Lariurus borealis) Ohio Species of Concern 
• Hoary Bat (Lariurus cinereus) Ohio Species of Concern  
• Silver Hair Bat (Lasioncycteris noctivagans) Ohio Species of Concern 
• Red-headed woodpecker (Melanerpes erythrocephalus): Ohio Species of Concern 

 
The following five (5) bird species are State Species of Special Interest: 

• Black-throated Blue Warbler (Dendroica caerulescens) 
• Veery (Catharus fuscescens) 
• Brown Creeper (Certhia americana) 
• Canada warbler (Wilsonia canadensis) 
• Northern Waterthrush (Parkesia noveboracensis) 

 
Attachment Z: Whittlesey 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 are due every three years determined by the date of the verification report. For 
example, if the verification report is dated January 1, 2021, the first report will be due by January 1, 2024 
and every three years thereafter for the duration of the project.  
Describe your monitoring plans. If Project Operator plans to claim credits for future growth, describe 
methods that will be used to quantify future growth. 
 
As part of this Project, eighty-five acres of the Project Area have been encumbered with a conservation 
easement, held by Natural Areas Land Conservancy, a supporting non-profit organization to Western 
Reserve Land Conservancy. The remaining 7.5 acres of the Project Area have been encumbered by a 
deed restriction. The conservation easement and deed restriction will preserve the current forest and 
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ATTACHMENTS 
List the number and name of attachments 
 
Attachment A – Whittlesey Location Eligibility Map 
Attachment B – Whittlesey Geospatial Location Map 
Attachment C – Whittlesey Shapefiles 
Attachment D – Whittlesey Regional-Scale Map 
Attachment E – Whittlesey Project Area Map  
Attachment F – Whittlesey Deed WRLC 
Attachment G – Whittlesey Deed MAS Landholdings 
Attachment H – Agreement to Transfer Potential Credits 
Attachment I – Whittlesey Conservation Easement 
Attachment J – Whittlesey Deed Restriction 
Attachment K – Whittlesey Zoning Map 
Attachment L – Whittlesey Zoning Documentation  
Attachment M – Whittlesey Perimeter Development Map 
Attachment N – Whittlesey Attestation of No Double Counting and No Net Harm 
Attachment O – Whittlesey Attestation of Additionality 
Attachment P – Whittlesey Carbon Quantification Spreadsheet 
Attachment Q – Whittlesey Plot Location Map 
Attachment R – Whittlesey Inventory 
Attachment S – Whittlesey iTree Eco Source File 
Attachment T – Whittlesey Carbon Biomass 
Attachment U – Whittlesey Forest Composition Report 
Attachment V – Whittlesey iTree Canopy Cover Report 
Attachment W – Whittlesey iTree Canopy Cover Data Points 
Attachment X – Whittlesey Impervious Surface Map 
Attachment Y – Whittlesey CoBenefits 
Attachment Z – Whittlesey Social Impacts 
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Agreement to Transfer Credits 
  



Whittlesey Beach Ridge Forest Preservation Project

Agreement to Transfer Potential Credits

This Agreement to Transfer Potential Credits (“Agreement”) is entered in to this (jj day of~rW^iMJPy€(7
20(^^the “Effective Date”) by MAS Landholdings LLC (the “Landowner”) and Western Reserve Land

Conservancy, an Ohio nonprofit corporation (“WRLC”), whose mission is to provide the people of our

region with essential natural assets through land conservation and restoration and who has undertaken a

tree preservation and carbon crediting project (“Tree and Carbon Project”) on the Property of

Landowner (the “Property”).

1. Purpose and Intent

WRLC and Landowner desire to generate funds for this Tree and Carbon Project by allowing WRLC to

develop potential carbon and environmental credits that it can attempt to sell. The Landowner will receive

the benefits of the tree preservation and maintenance in this project at little to no cost to the Landowner.

These potential carbon or environmental credits or offsets include amounts of carbon dioxide stored, storm

water run-off reductions, energy savings, fish habitat, and air quality benefits arising from the planting

and growth of trees in the Tree and Carbon Project (“Carbon-t Credits”). The Carbon+ Credits will be

developed using the protocols and registry of City Forest Credits, a non-profit organization (“CFC”).

2. Rights Granted

Landowner grants WRLC the title and rights to any and all Carbon+ Credits developed Irom the Tree and

Carbon Project during the term of this agreement, including rights to register with CFC, and develop and
sell the Carbon+ Credits.

3. Subject Lands

The Property specified in Exhibit A.

4. Obligations of Landowner

Landowner shall not cut, harvest, or damage trees in the Tree and Carbon Project except in cases of

emergency involving fire or flooding or to mitigate hazard if trees are identified as a hazard by a certified
arborist.

5. Obligations of Western Reserve Land Conservancy

WRLC will pay all costs and assume all responsibilities for the development and sale of Carbon-t Credits

from the Tree and Carbon Project.

6. Landowner Representations

Landowner represents that it has authority to enter into this agreement, and that the Property is free from

any liens, claims, encumbrances, tenancies, restrictions, or easements that would prevent or interfere with

the rights to Carbon+ Credits granted under this Agreement.

7. Western Reserve Land Conservancy Representations

WRLC represents that it has either begun the Tree and Carbon Project or is prepared to act as the project

operator for the Tree and Carbon Project.



8, Default

If either party is in default of this agreement, the other party may notify the defaulting party of the specific

nature of the default. The defaulting party has 30 days from the date of notice to correct the default. If the

default is not corrected in 30 days, the non-defaulting party may cancel this agreement. Notice of

cancellation shall be delivered in writing to the current contact address of the defaulting party.

9. Term of Agreement and Option to Renew

This Agreement shall remain in force for 40 years after the Effective Date of the Agreement. WRLC may

renew this Agreement for a second 40 year term if it delivers written notice of renewal to Landowner at

least 90 days prior to the expiration of this Agreement.

10. Governing Law

This agreement shall be construed and enforced in accordance with the laws of the State of Ohio.

11. Parties

Landowner: MAS Landholdings LLCWestern Reserve Land Conservancy

Alex M. CzaykaName: Robert B. Owen Name:

Title: ManagerTitle: Assistant Secretary

P.O. Box 252, Chesterland OH
44026

Address: 3850 Chagrin River Road, Moreland Hills.
OH 44022

Address:

440-528-4150Phone: 440-528-4150 Phone:

aczayka@wrlandconservancy.orgEmail:Email: rowen@wrlandconservancy.org

z3
Signature:Signature:

Date Date:



EXHIBIT A

Legal Description

LEGAL DESCRIPTION OF
PARCEL A

5.7486 ACRES
CITY OF MENTOR & THE

VILLAGE OF KIRTLAND HILLS

SITUATED IN THE CITY OF MENTOR & VILLAGE OF KIRTLAND HILLS, COUNTY OF LAKE
AND STATE OF OHIO, AND FURTHER KNOWN AS BEING PART OF LOT 3 OF TRACT 2,
ORIGINAL MENTOR TOWNSHIP, BEING TOWNSHIP NUMBER 10 IN THE 9TH RANGE OF
TOWNSHIPS IN THE CONNECTICUT WESTERN RESERVE;

BEGINNING AT A 1 INCH IRON PIN FOUND IN A MONUMENT BOX ASSEMBLY AT THE

INTERSECTION OF LITTLE MOUNTAIN ROAD (60 FEET WIDE) AND JOHNNYCAKE RIDGE
ROAD (60 FEET WIDE) A.K.A ROUTE 84;

THENCE SOUTH 88“35'52" WEST, ALONG THE CENTERLINE OF SAID, JOHNNYCAKE RIDGE
ROAD 47.67 FEET TO A POINT OF CURVATURE;

THENCE 623.77 FEET, ALONG THE CENTERLINE OF SAID JOHNNYCAKE RIDGE ROAD, BEING
AN ARC OF A CURVE DEFLECTING TO THE RIGHT, HAVING AN RADIUS OF 722.66 FEET, A
CENTILAL ANGLE OF 49'27'20" AND AN 604.59 FEET CHORD THAT BEARS NORTH 66”40'28”
WEST TO THE PRINCIPAL PLACE OF BEGINNING;

COURSE 1: THENCE SOUTH 00°47’2I" EAST, PASSING THROUGH A PIN SET AT 44.45 FEET
IN THE SOUTHERLY LINE OF SAID JOHNNYCAKE RIDGE ROAD, A TOTAL DISTANCE OF
217.88 FEET TO A PIN SET;

COURSE 2: THENCE SOUTH 89“S5'26" WEST, 146.96 FEET TO A PIN SET;

COURSE 3: THENCE SOUTH 00"04'34" EAST, 612.95 FEET TO A PIN SET IN THE NORTHERLY
LINE OF LAND CONVEYED TO WILLIAM R. KOVACS, BY DOCUMENT: 2003R046550 OF LAKE
COUNTY DOCUMENT RECORDS (P.P.N. 22-A-005-0-00-016-0);

COURSE 4; THENCE SOUTH 89”55'26" WEST, ALONG THE NORTHERLY LINE OF SAID
WILLIAM R. KOVACS AND THE NORTHERLY LINE OF LAND CONVEYED TO KAREN & NORM
LOCKER, BY DOCUMENT: 20I3R001223 OF LAKE COUNTY DOCUMENT RECORDS (P.P.N. 22-A-
005-0-00-017-0), 294.19 TO A PIN SET;

COURSE 5: THENCE NORTH 06”04'34" WEST, 375.00 FEET TO A PIN SET:

COURSE 6: THENCE NORTH 08“58'56" EAST, 270.00 FEET TO A PIN SET:

COURSE 7: THENCE NORTH 61*06'31" EAST, 168.00 FEET TO A PIN SET IN THE LINE
BETWEEN THE CITY OF MENTOR AND THE VILLAGE OF KIRTLAND HILLS;

COURSE 8: THENCE NORTH 88"20'28" EAST, ALONG THE SAID LINE BETWEEN THE CITY OF
MENTOR AND THE VILLAGE OF KIRTLAND HILLS, 185.00 FEET TO A 3/4 INCH IRON PIPE-
FOUND AT AN ANGLE POINT THEREIN;



COURSE 9: THENCE NORTH 04°03'28" EAST. ALONG AN EASTERLY LINE FORMERLY
CONVEYED TO WILLIAM B. BOLTON & BOLTON PROPERTIES LTD., BY DOCUMENT:
20I8R005235 0F LAKE COUNTY DOCUMENT RECORDS (P.P.N. 16-A-013-0-00-016-0) PASSING
THROUGH A PIN SET AT 173.98 FEET IN THE SOUTHERLY LINE OF SAID .lOHNNYCAKE
RIDGE ROAD, A TOTAL DISTANCE OF 225.13 FEET TO THE CENTERLINE OF SAID
.lOHNNYCAKE RIDGE ROAD;

COURSE 10: THENCE 147.85 FEET, ALONG THE CENTERLINE OF SAD .lOHNNYCAKE RIDGE
ROAD, BEING AN ARC OF A CURVE DEFLECTING TO THE LEFT, HAVING AN RADIUS OF
722.66 FEET, A CENTRAL ANGLE OF I r43’l9" AND AN 147.59 FEET CHORD THAT BEARS
SOUTH 36°05'08" EAST TO THE PRINCIPAL PLACE OF BEGINNING AND CONTAINING 5.7486

ACRES OF LAND (OF WHICH THE PRESENT ROAD OCCUPIES 0.1008 ACRES OF LAND).
WHICH 0.3598 ACRES ARE IN THE CITY OF MENTOR. AND 5.3888 ACRES ARE IN THE
VILLAGE OF KIRTLAND HILLS, BE THE SAME MORE OR LESS. BUT SUB.IECT TO ALL LEGAL
HIGHWAYS AND EASEMENTS OF RECORD. CALCULATED AND DESCRIBED BASED ON A
FIEl.D SURVEY MADE UNDER MY SUPERVISION IN OCTOBER 2021 BY RICHARD A.
THOMPSON JR., OHIO REGISTERED PROFESSIONAL LAND SURVEYOR #7388 OF POLARIS
ENGINEERING AND SURVEYING INC. THIS DESCRIPTION HAS BEEN MADE IN
ACCORDANCE WITH THE PROVISIONS OF CHAPTER 4733-37 OF THE OHIO ADMINISTRATIVE
CODE. ALL DIMENSIONS ARE BASED ON THE U.S. SURVEY FOOT DEFINITION. BEARINGS

REFER TO THE OHIO STATE COORDINATE SYSTEM OF 1983 (NORTH ZONE) BASED ON THE
ODOT CORS/VRS SYSTEM NAD83(201 1) DATUM. ALL IRON PINS SET ARE 5/8 INCH
DIAMETER BY 30-INCH-LONG REBAR WITH IDENTIFICATION CAP POLARIS "7388".

THE INTENT OF THIS DESCRIPTION IS TO COMBINE P.P.N. 16-A-013-0-00-017-0 (0.3598 ACRES -
CITY OF MENTOR) WITH ALL OF P.P.N. 22-A-005-0-00-0I5-0 (0.3647 ACRES - VILLAGE OF
KIRTLAND HILLS) AND 0.4628 ACRES FROM P.P.N. 22-A-005-0-00-018-0, (VILLAGE OF
KIRTLAND HILLS) AND 4.5613 ACRES FROM P.P.N. 22-A-005-00-0I4-0 (VILLAGE OF KIRTLAND
HILLS) OF LAND CONVEYED TO WILLIAM B. BOLTON & BOLTON PROPERTIES LTD.,
DOCUMENT: 2018R005235. r



Deed 
  



Attachment F – WRLC Ownership (85.25 acres) 
 

Documents: 

• Exhibit A – Deed 
• Exhibit B – supporting documentation for parcel number change 

 

  



Exhibit A – WRLC Deed (85.25 acres) 
 

 

  





















Exhibit B – Parcel Number Change 
 

As part of the original acquisition and protection process, the original 14 parcels were consolidated to 2 
parcels. The parcels were updated by the County to align the parcel boundaries with the split of the 
Project Area from the larger property. 

Table 1. Parcel number change 

Retired Parent Parcels Created Child Parcels 
16-A-011-0-00-001-0 16-A-011-0-00-018-0 
16-A-011-0-00-002-0  
16-A-011-0-00-003-0  
16-A-011-0-00-004-0  
16-A-011-0-00-005-0  
16-A-011-0-00-014-0  
16-A-011-0-00-015-0  
16-A-011-0-00-017-0  
16-A-013-0-00-016-0  
16-A-013-0-00-021-0  
22-A-005-0-00-011-0 22-A-005-0-00-019-0 
22-A-005-0-00-012-0  
22-A-005-0-00-013-0  
22-A-005-0-00-014-0  

 

Supporting documents: 

Below is an email exchange between Western Reserve Land Conservancy (Amy Sargent) and the title 
company handling the transaction (Michelle Britton – Title Manager/Licensed Agent at Ohio Real Title) 
confirming the parcel number changes. 

Email 1, confirming parcel number change with Lake County Auditor 

From: Michelle Britton <michellebritton@ohiorealtitle.com>  
Sent: Friday, November 18, 2022 1:56 PM 
To: Amy Sargent <asargent@wrlandconservancy.org> 
Subject: RE: [EXTERNAL] Bolton - New Parcel Numbers 

Caution: This email originated outside of the organization. Think before you click! 

Hi Amy -  here is what my examiner in Lake told me  

Just talked with Mike at Auditors office, the parcels are just as you have them below 😊😊 2 parcels for 
each one 

For files 136159 and 136159b – Western Reserve (Mas Landholdings) is looking for parcel numbers from 
the lot split.  

mailto:michellebritton@ohiorealtitle.com
mailto:asargent@wrlandconservancy.org


I see for the 5. 7486 acre piece – the county is showing 2 parcels – 5.3888 - 22A0050000200   And the 
other is 16A0130000250 – .3598 acres  - is this staying 2 parcels? 

Also for the 85.2530 (2 parcels 55.6402 – 16A0110000180 & 29.6128 acres – 22A0060000190)  will 
these be the 2 parcels for the 85 acres?  

So these are correct  

 

 

 

MICHELLE BRITTON 
Title Manager/Licensed Agent 

 

1213 Prospect Avenue, Suite 200,  Cleveland,  OH  44115 

Phone: (216) 373-8262   | Mobile: (216) 548-1514  | Fax:  (216) 453-1420 
michellebritton@ohiorealtitle.com  |  www.ohiorealtitle.com 

                       

 

 

 

 

IMPORTANT NOTICES: Never trust wiring instructions sent via email. Cyber criminals are 
hacking email accounts and sending emails with fake wiring instructions. These emails are 
convincing and sophisticated. Always independently confirm wiring instructions in person or via 
a telephone call to a trusted and verified phone number. Never wire money without double-
checking that the wiring instructions are correct.  

The information contained in this message is proprietary and/or confidential and may be 
privileged. If you are not the intended recipient of this communication, you are hereby notified 
to: (i) delete the message and all copies; (ii) do not disclose, distribute or use the message in 
any manner; and (iii) notify the sender immediately. 

 

mailto:michellebritton@ohiorealtitle.com
https://nam02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.ohiorealtitle.com%2F&data=05%7C01%7Casargent%40wrlandconservancy.org%7Ca07dd98e5cb0483ad65008dac9967ee9%7C509ffe00f3a84d9793110bbf58338c8c%7C0%7C0%7C638043945475143030%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=KyWoCBVBTSLNWqOt73nfg8bpDU6Mmvs7WSB%2Bw%2FpANwY%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.facebook.com%2Fohiorealtitlellc%2F&data=05%7C01%7Casargent%40wrlandconservancy.org%7Ca07dd98e5cb0483ad65008dac9967ee9%7C509ffe00f3a84d9793110bbf58338c8c%7C0%7C0%7C638043945475143030%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=WQxZRnCSCXmm8QCvydwWgteZndsm4Y003epeJbBKHVg%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.instagram.com%2Fohiorealtitle%2F%3Fhl%3Den&data=05%7C01%7Casargent%40wrlandconservancy.org%7Ca07dd98e5cb0483ad65008dac9967ee9%7C509ffe00f3a84d9793110bbf58338c8c%7C0%7C0%7C638043945475143030%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=HxZ3T0u2jPLSG48FTBVUL0R43GahYX06Xjsnj7tUdE4%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fohio-real-title%2F&data=05%7C01%7Casargent%40wrlandconservancy.org%7Ca07dd98e5cb0483ad65008dac9967ee9%7C509ffe00f3a84d9793110bbf58338c8c%7C0%7C0%7C638043945475143030%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=b1m5ffKsov6RyovIbSTSdG%2BNA2HD22ShBmfPr6wqy%2BA%3D&reserved=0


Email 2: Acknowledgement from Western Reserve Land Conservancy 

From: Amy Sargent <asargent@wrlandconservancy.org>  
Sent: Tuesday, December 20, 2022 9:55 AM 
To: Michelle Britton <michellebritton@ohiorealtitle.com> 
Cc: Sarah Blakely <sblakely@wrlandconservancy.org> 
Subject: [EXTERNAL] RE: [EXTERNAL] Bolton - New Parcel Numbers 

 

Michelle, 

 

Thank you for looking into this for us.  I was just reviewing the auditors site to confirm these have all 
been updated to reflect the correct acreage and ownership.  The parcel numbers and their acreage 
correspond to what you indicated below however it looks like one parcel (highlighted in yellow below) is 
identified as 22-A-005-0-00-019-0.  Your email below is showing a 6 where the auditor shows a 5.  

 

Did the county provide a parcel data sheet with the recorded documents that we can refer to?  Do you 
want to confirm the number with your examiner or should we contact the county for confirmation? 

 

~Amy 

Email 3: Acknowledgement from Michelle Britton – Title Manager/Licensed Agent at Ohio Real Title 

From: Michelle Britton <michellebritton@ohiorealtitle.com>  
Sent: Tuesday, December 20, 2022 10:34 AM 
To: Amy Sargent <asargent@wrlandconservancy.org> 
Cc: Sarah Blakely <sblakely@wrlandconservancy.org> 
Subject: RE: [EXTERNAL] RE: [EXTERNAL] Bolton - New Parcel Numbers 

 

Caution: This email originated outside of the organization. Think before you click! 

Hi Ladies – the parcel is 22A0050000190 – for 29.6128 acres not the 22A0060000190 that is my error.  

 

 You don't often get email from michellebritton@ohiorealtitle.com. Learn why this is important  
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MICHELLE BRITTON 
Title Manager/Licensed Agent  

1213 Prospect Avenue, Suite 200,  Cleveland,  OH  44115 

Phone: (216) 373-8262   | Mobile: (216) 548-1514  | Fax:  (216) 453-1420 
michellebritton@ohiorealtitle.com  |  www.ohiorealtitle.com 

                       

 

 

 

 

IMPORTANT NOTICES: Never trust wiring instructions sent via email. Cyber criminals are 
hacking email accounts and sending emails with fake wiring instructions. These emails are 
convincing and sophisticated. Always independently confirm wiring instructions in person or via 
a telephone call to a trusted and verified phone number. Never wire money without double-
checking that the wiring instructions are correct.  

The information contained in this message is proprietary and/or confidential and may be 
privileged. If you are not the intended recipient of this communication, you are hereby notified 
to: (i) delete the message and all copies; (ii) do not disclose, distribute or use the message in 
any manner; and (iii) notify the sender immediately. 

 

Email 4: Acknowledgement from Western Reserve Land Conservancy 

From: Amy Sargent  
Sent: Tuesday, December 20, 2022 11:03 AM 
To: Michelle Britton <michellebritton@ohiorealtitle.com> 
Cc: Sarah Blakely <sblakely@wrlandconservancy.org> 
Subject: Bolton - New Parcel Numbers 

 

Thank you, Michelle for confirming.  I believe we are all set on this and will let you know if we need 
anything else. 
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Thank you, 

Amy 

 



Attachment F – MAS Landholdings LLC Ownership (5.7 acres) 
 

Documents: 

• Exhibit A – Deed 
• Exhibit B – supporting documentation for parcel number change 

 

  



Exhibit A – MAS Landholdings LLC Deed (5.7 acres) 
 

 

  















Exhibit B – Parcel Number Change 
 

As part of the original acquisition and protection process, the original 4 parcels were consolidated to 2 
parcels. The parcels were updated by the County to align the parcel boundaries with the split of the 
Project Area from the larger property. 

Table 1. Parcel number change 

Retired Parent Parcels Created Child Parcels 
16-A-013-0-00-017-0 16-A-013-0-00-025-0 
22-A-005-0-00-014-0 22-A-005-0-00-020-0 
22-A-005-0-00-015-0  
22-A-005-0-00-018-0  

 

Supporting documents: 

Below is an email exchange between Western Reserve Land Conservancy (Amy Sargent) and the title 
company handling the transaction (Michelle Britton – Title Manager/Licensed Agent at Ohio Real Title) 
confirming the parcel number changes. 

Email 1, confirming parcel number change with Lake County Auditor 

From: Michelle Britton <michellebritton@ohiorealtitle.com>  
Sent: Friday, November 18, 2022 1:56 PM 
To: Amy Sargent <asargent@wrlandconservancy.org> 
Subject: RE: [EXTERNAL] Bolton - New Parcel Numbers 

Caution: This email originated outside of the organization. Think before you click! 

Hi Amy -  here is what my examiner in Lake told me  

Just talked with Mike at Auditors office, the parcels are just as you have them below 😊😊 2 parcels for 
each one 

For files 136159 and 136159b – Western Reserve (Mas Landholdings) is looking for parcel numbers from 
the lot split.  

I see for the 5. 7486 acre piece – the county is showing 2 parcels – 5.3888 - 22A0050000200   And the 
other is 16A0130000250 – .3598 acres  - is this staying 2 parcels? 

Also for the 85.2530 (2 parcels 55.6402 – 16A0110000180 & 29.6128 acres – 22A0060000190)  will 
these be the 2 parcels for the 85 acres?  

So these are correct  

 

 

mailto:michellebritton@ohiorealtitle.com
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MICHELLE BRITTON 
Title Manager/Licensed Agent 

 

1213 Prospect Avenue, Suite 200,  Cleveland,  OH  44115 

Phone: (216) 373-8262   | Mobile: (216) 548-1514  | Fax:  (216) 453-1420 
michellebritton@ohiorealtitle.com  |  www.ohiorealtitle.com 

                       

 

 

 

 

IMPORTANT NOTICES: Never trust wiring instructions sent via email. Cyber criminals are 
hacking email accounts and sending emails with fake wiring instructions. These emails are 
convincing and sophisticated. Always independently confirm wiring instructions in person or via 
a telephone call to a trusted and verified phone number. Never wire money without double-
checking that the wiring instructions are correct.  

The information contained in this message is proprietary and/or confidential and may be 
privileged. If you are not the intended recipient of this communication, you are hereby notified 
to: (i) delete the message and all copies; (ii) do not disclose, distribute or use the message in 
any manner; and (iii) notify the sender immediately. 

Email 2: Acknowledgement from Western Reserve Land Conservancy 

From: Amy Sargent <asargent@wrlandconservancy.org>  
Sent: Tuesday, December 20, 2022 9:55 AM 
To: Michelle Britton <michellebritton@ohiorealtitle.com> 
Cc: Sarah Blakely <sblakely@wrlandconservancy.org> 
Subject: [EXTERNAL] RE: [EXTERNAL] Bolton - New Parcel Numbers 

 

Michelle, 
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Thank you for looking into this for us.  I was just reviewing the auditors site to confirm these have all 
been updated to reflect the correct acreage and ownership.  The parcel numbers and their acreage 
correspond to what you indicated below however it looks like one parcel (highlighted in yellow below) is 
identified as 22-A-005-0-00-019-0.  Your email below is showing a 6 where the auditor shows a 5.  

 

Did the county provide a parcel data sheet with the recorded documents that we can refer to?  Do you 
want to confirm the number with your examiner or should we contact the county for confirmation? 

 

~Amy 

Email 3: Acknowledgement from Michelle Britton – Title Manager/Licensed Agent at Ohio Real Title 

From: Michelle Britton <michellebritton@ohiorealtitle.com>  
Sent: Tuesday, December 20, 2022 10:34 AM 
To: Amy Sargent <asargent@wrlandconservancy.org> 
Cc: Sarah Blakely <sblakely@wrlandconservancy.org> 
Subject: RE: [EXTERNAL] RE: [EXTERNAL] Bolton - New Parcel Numbers 

 

Caution: This email originated outside of the organization. Think before you click! 

Hi Ladies – the parcel is 22A0050000190 – for 29.6128 acres not the 22A0060000190 that is my error.  

 

 

MICHELLE BRITTON 
Title Manager/Licensed Agent  

1213 Prospect Avenue, Suite 200,  Cleveland,  OH  44115 

Phone: (216) 373-8262   | Mobile: (216) 548-1514  | Fax:  (216) 453-1420 
michellebritton@ohiorealtitle.com  |  www.ohiorealtitle.com 

 You don't often get email from michellebritton@ohiorealtitle.com. Learn why this is important  
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IMPORTANT NOTICES: Never trust wiring instructions sent via email. Cyber criminals are 
hacking email accounts and sending emails with fake wiring instructions. These emails are 
convincing and sophisticated. Always independently confirm wiring instructions in person or via 
a telephone call to a trusted and verified phone number. Never wire money without double-
checking that the wiring instructions are correct.  

The information contained in this message is proprietary and/or confidential and may be 
privileged. If you are not the intended recipient of this communication, you are hereby notified 
to: (i) delete the message and all copies; (ii) do not disclose, distribute or use the message in 
any manner; and (iii) notify the sender immediately. 

Email 4: Acknowledgement from Western Reserve Land Conservancy 

From: Amy Sargent  
Sent: Tuesday, December 20, 2022 11:03 AM 
To: Michelle Britton <michellebritton@ohiorealtitle.com> 
Cc: Sarah Blakely <sblakely@wrlandconservancy.org> 
Subject: Bolton - New Parcel Numbers 

 

Thank you, Michelle for confirming.  I believe we are all set on this and will let you know if we need 
anything else. 
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City of Mentor Zoning 
 

 
 



 
 

  
 
 

  



 
https://codelibrary.amlegal.com/codes/mentor/latest/mentor_oh/0-0-0-18203  
 
 
Village of Kirtland Hills Zoning

 
 

1145.01  FARM AND RESIDENCE DISTRICT. 
   Within the Farm and Residence District, no building or premises shall be erected, used, arranged 
or designed to be used in whole or in part for other than the following uses: 

    (a)   Single family dwellings. 
    (b)   Public facilities with a conditional use permit. 



    (c)   Public and private schools with a conditional use permit. 
    (d)   Farms and nurseries. 
    (e)   Roadside stands for the sale only of produce grown on a farm on which the roadside stand is 

located with a conditional use permit. 
    (f)   Churches with a conditional use permit. 
    (g)   Accessory buildings. 
    (h)   Real estate, residence and institution identification signs. 
    (i)   Non-profit arboretums with a conditional use permit. 
    (j)   Accessory uses with a conditional use permit. 

      (Ord.  04-97-05.  Passed 4-21-97.) 
 
 
 
 
1145.02  MINIMUM LOT REQUIREMENTS. 
   (a)   Area.  Within the Farm and Residence District, all lots or parcels shall have a minimum area 
of five acres.  No building shall be erected, altered, used or occupied on any parcel or lot which 
consists of less than five acres in area, nor shall any lot area be diminished below said minimum. 
   There shall be permitted only one dwelling per lot.  The lot area required herein for a building 
shall not be included as part of the required lot area of any other building.  That portion of any lot 
lying within a street or road right of way shall not be used in computing minimum lot area, unless 
the plat of such lot was recorded prior to the effective date of this Zoning Ordinance. 
   (b)   Width and Frontage.  All lots or parcels shall have frontage on a duly dedicated public street 
or right of way and shall have a lot width of not less than 250 feet at the building setback line.  No 
building or structure shall be erected on any lot which does not meet the frontage or width 
requirements of this section. 
   Council may for good cause permit the creation of flag lots where it determines that the public 
interest of the Village is served by such action. 
(Ord.  3-89-05.  Passed 3-1-89.) 
 



 

Threat of Loss Demonstration 
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Attestation of No Double Counting and No Net Harm 
 

 

 

 

  



   

info@cityforestcredits.org | 999 Third Avenue, Suite 4600, Seattle, WA 98104 | www.cityforestcredits.org 

 
Whittlesey Beach Ridge Preserve 

Attestation of No Double Counting of Credits & No Net Harm 
 
I am the Assistant Secretary of Western Reserve Land Conservancy and make this attestation regarding 
the no double counting of credits and no net harm from this tree preservation project, Whittlesey Beach 
Ridge Preserve. 

1. Project Description 
The Project that is the subject of this attestation is described more fully in both our Application and our 
Project Design Document (PDD), both of which are incorporated into this attestation.  

2. No Double Counting by Applying for Credits from another Registry 
Western Reserve Land Conservancy has not and will not seek credits for CO2 for the project trees or for 
this project from any other organization or registry issuing credits for CO2 storage. 

3. No Double Counting by Seeking Credits for the Same Trees or Same CO2 Storage 
Western Reserve Land Conservancy has not and will not apply for a project including the same trees as 
this project nor will it seek credits for CO2 storage for the project trees or for this project in any other 
project or more than once.  

4. No Net Harm 
The trees preserved in this project will produce many benefits, as described in our Application and PDD. 
Like almost all urban trees, the project trees are preserved for the benefits they deliver to people, 
communities, and the environment in a metropolitan area. 
 
The project trees will produce many benefits and will not cause net harm. Specifically, they will not: 

• Displace native or indigenous populations 
• Deprive any communities of food sources 
• Degrade a landscape or cause environmental damage 

 
Signed on November 7th in 2022, by Robert B. Owen, Assistant Secretary, for Western Reserve Land 
Conservancy. 
 
 
__________________________________________ 
Signature 
 
__________________________________________ 
Phone 
 
__________________________________________ 
Email 

440.528.4150

rowen@wrlandconservancy.org



Attestation of Additionality 
  



   

info@cityforestcredits.org | 999 Third Avenue, Suite 4600, Seattle, WA 98104 | www.cityforestcredits.org 

 
Whittlesey Beach Ridge Preserve 

Attestation of Additionality 
 
I am the Assistant Secretary of the Western Reserve Land Conservancy and make this attestation 
regarding additionality from this tree preservation project, Whittlesey Beach Ridge Preserve.  
 

• Project Description  
o The Project that is the subject of this attestation is described more fully in our 

Application and our Project Design Document (PDD), both of which are incorporated 
into this attestation. 

• Prior to the start of the 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  

• Prior to the start of the Project, the zoning in the Project area allowed for a non-forest use  
• Prior to the start of the Project, the trees in the Project area faced a threat or risk of removal or 

conversion out of forest  
• Western Reserve Land Conservancy recorded in the public land records an easement, covenant, 

or deed restriction specifically protecting the trees for the Project duration of 40 years 
• Additionality is also embedded in the quantification methodology that our project followed. 

Projects cannot receive, and our project will not 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. Our project also had to apply a discount to 
credited carbon for potential displaced development due to the project. 

• Project Implementation Agreement for Project Duration 
o Western Reserve Land Conservancy signed a Project Implementation Agreement with 

City Forest Credits for 40 years. 
 
Signed on November 7th in 2022, by Robert B. Owen, Assistant Secretary, for Western Reserve Land 
Conservancy. 
 
 
__________________________________________ 
Signature 
 
__________________________________________ 
Printed Name 
 
__________________________________________ 
Phone 
 
__________________________________________ 
Email 

Robert B. Owen

440.528.4150

rowen@wrlandconservancy.org



Carbon Quantification Tool 
 

  



City Forest Credits - Preservation Protocol Carbon Quantification Calculator
Copyright © 2018-2022 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved. DO NOT DISTRIBUTE.

Project Operator
Project Name Whittlesey Forest
Project Location Whittlesey Forest, Mentor, OH
Date 12/01/2022

Carbon Quantification Summary Protocol Section Supplemental information/notes
91 Total Project Area Acres include project area for all parcels enrolled in carbon project

40.84 Biomass tC/ac 11.1.B An on-site plot sample inventory was performed, assessing all trees within the sampled plots that had a diameter at breast height of 5 inches or more, corresponding to method 11.1.B , include i-Tree eco results
149.73 Biomass tCO2e/ac 11.1.B

13,626                 Accounting Stock, tCO2e 11.1.B
54% Fraction at risk of tree removal 11.2 Based on zoning - see 11.2 in preservation protocol 

7,382                   Avoided Biomass Emissions, tCO2e 11.2
49% Avoided impervious surface, percent 11.4 Based on zoning - see 11.4 in preservation protocol 
45                        Avoided impervious surface, acres 11.4

5,351                  Avoided Soil Carbon Emissions, tCO2e 11.4
18.3% Displacement 11.5 Fraction of avoided development that cannot be served by development or re-development of existing non-treed properties within the urban area
1,351                   Displaced Biomass Emissions, tCO2e
1,621                   Displaced Soil Emissions Assumes that redevelopment causes increase in impervious surface on redeveloped parcels
6,031                   Credits from Avoided Biomass Emissions, tCO2e
3,730                   Credits from Avoided Soil Emissions, tCO2e
9,760                   Total Credits attributed to the project, tCO2e

976                      Registry Reversal Pool Account (10%), tCO2e
8,784                   Total credits issued to the project, tCO2e

97                        Total credits issued to the project, tCO2e/acre

Year Credits Issued This Year
 

Credits Issued
1 4,826                                                                                                     4,826                     
2 3,958                                                                                                     8,784                     
3 -                                                                                                         8,784                     
4 -                                                                                                         8,784                     
5 -                                                                                                         8,784                     



C SE
From iTree Report Tons of Carbon Storage 4357.87 641.77 14.73%



Zoning Number of Acres
Max dwelling unit 
regulation

Allowed Number of 
Dwellings

Total Potentially 
Cleared Acres (2 
acres/unit + 10% 
remaining area)

Acres at Risk of 
Tree Removal

Fraction At Risk of 
Tree Removal

Avoided Biomass Emissions 
11.2.B.ii calculation: 
Accounting Stock * Fraction 
at Risk of Development (per 
11.2.B.ii)

Mentor C-1 35.7 1 unit per 5 acres 7 16.17 16.17 45.29% 2421.18
Mentor R-4 21 2 units per acre 42 N/A* 18.90 90.00% 2829.95

Kirtland Residential 
& Farm

34.3 1 unit per 5 acres 6 14.23 14.23 41.49% 2130.70

Total Area 91
Cumulative 
Fraction at Risk

49.30 54.18%
Total Avoided 
Biomass Emissions

7381.84

*The total potentially cleared acres is listed as N/A when the fraction at risk of tree removal calculated per 11.2.B.ii was greater 90%.



Tree Inventory 
 

  



Whittlesey Beach Ridge Forest Preserve Property Legend    

Plot sample

1000 ft

N

➤➤

N
© 2022 Google

© 2022 Google

© 2022 Google



Plot ID Tree ID Species Name DBH HeightCrown HeightCrown Width anopy Cover Tree Conditio Leaf AreaLeaf Biomassaf Area Index Basal Area
1 1 Norway maple 8 34.7 22.4 14.2 159.4 FAIR 971.5 10.7 6.1 0.3

1 2 Tulip tree 8 61.6 26.8 19.2 289 FAIR 1875.5 22.6 6.5 0.3

1 3 Tulip tree 14 77.1 37.6 26.8 565 FAIR 5302.8 64 9.4 1.1

1 4 Tulip tree 16 80.8 40.7 29.1 667.1 FAIR 6459.7 78 9.7 1.4

1 5 Norway maple 11 40.1 24.1 15.4 185.5 POOR 1123.9 12.4 6.1 0.7

1 6 Tulip tree 12 72.8 31.2 22.2 387.1 POOR 2694.4 32.5 7 0.8

1 7 American elm 10 43.8 23.2 21.2 354.6 POOR 1303.4 19.4 3.7 0.5

1 8 American elm 8 38.9 20.2 18.5 268.2 POOR 817.3 12.2 3 0.3

1 9 Tulip tree 13 75 35.9 25.6 515.8 FAIR 4720.1 57 9.2 0.9

1 10 Sugar maple 13 61.4 35.5 21.8 372.5 FAIR 3845.5 47.4 10.3 0.9

1 11 Tulip tree 15 79 39.2 28 615.4 FAIR 5850.2 70.6 9.5 1.2

1 12 Tulip tree 14 77.1 37.6 26.8 565 FAIR 5302.8 64 9.4 1.1

1 13 Norway maple 10 38.4 23 14.6 167.5 POOR 934.7 10.3 5.6 0.5

1 14 Tulip tree 17 82.4 42.2 30.3 720.1 FAIR 7104.7 85.8 9.9 1.6

1 15 Tulip tree 16 80.8 40.7 29.1 667.1 FAIR 6459.7 78 9.7 1.4

1 16 Norway maple 9 36.6 23.9 15.2 180.7 FAIR 1218.6 13.5 6.7 0.4

1 17 Shagbark hickory 9 56.1 26.1 20.5 330 FAIR 1271.1 19.1 3.9 0.4

1 18 Norway maple 6 30.5 19.2 12.2 117.6 FAIR 567.2 6.3 4.8 0.2

1 19 Tulip tree 20 86.9 46.6 33.6 885.8 FAIR 9173.1 110.8 10.4 2.2

2 1 Sugar maple 8 52 28.7 17.3 235.5 FAIR 1622.9 20 6.9 0.3

2 2 Sugar maple 25 74.2 42.2 27.2 579.1 FAIR 7047.4 87 12.2 3.4

2 3 Sugar maple 11 58.2 32.5 19.8 307 FAIR 2646.5 32.7 8.6 0.7

2 4 Sugar maple 18 67.8 38.3 24 452.4 FAIR 5029.7 62.1 11.1 1.8

2 5 Sugar maple 8 52 28.7 17.3 235.5 FAIR 1622.9 20 6.9 0.3

2 6 Sugar maple 29 77.1 44 28.7 645.8 FAIR 8138.4 100.4 12.6 4.6

2 7 Sugar maple 18 67.8 38.3 24 452.4 FAIR 5029.7 62.1 11.1 1.8

3 1 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

3 2 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

3 3 Sugar maple 12 59.9 34.5 21.1 349.4 FAIR 3450.7 42.6 9.9 0.8

3 4 Sugar maple 9 54.3 28.2 17.1 228.5 POOR 1415.2 17.5 6.2 0.4

3 5 Sugar maple 12 59.9 34.5 21.1 349.4 FAIR 3450.7 42.6 9.9 0.8

3 6 Sugar maple 14 62.9 36.4 22.4 394.9 FAIR 4235.2 52.3 10.7 1.1

3 7 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

3 8 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

3 9 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

3 10 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

3 11 Sugar maple 10 56.3 32.3 19.6 301.3 FAIR 2656.8 32.8 8.8 0.5

3 12 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

3 13 Sugar maple 11 58.2 30.4 18.5 269.6 POOR 1924.3 23.7 7.1 0.7

3 14 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

3 15 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

3 16 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

3 17 Sugar maple 14 62.9 36.4 22.4 394.9 FAIR 4235.2 52.3 10.7 1.1

4 1 Sugar maple 6 46.3 18.1 10.9 93.6 CRITICAL 196.6 2.4 2.1 0.2

4 2 Sugar maple 13 61.4 32.3 19.8 308.2 POOR 2451 30.2 8 0.9

4 3 Sugar maple 18 67.8 39.5 24.7 479.9 FAIR 5702.7 70.4 11.9 1.8

4 4 Sugar maple 8 52 24.9 15.1 178.1 POOR 806.8 10 4.5 0.3

4 5 Tulip tree 22 89.6 34.3 24.8 483.8 CRITICAL 2508.8 30.3 5.2 2.6

4 6 Tulip tree 26 94.2 46 33.6 889.2 POOR 7047 85.1 7.9 3.7

4 7 Tulip tree 15 79 35.6 25.5 509.3 POOR 4043 48.8 7.9 1.2

5 1 American beech 16 75.9 38.3 24.1 457.8 CRITICAL 2256.9 19.7 4.9 1.4

5 2 Norway maple 5 28.1 17.5 11.1 97.3 FAIR 409.6 4.5 4.2 0.1

5 3 basswood spp 7 30.3 17 18.9 280.9 FAIR 1186.7 11.3 4.2 0.3

5 4 Norway maple 9 36.6 23.9 15.2 180.7 FAIR 1218.6 13.5 6.7 0.4

5 5 Norway maple 5 28.1 17.5 11.1 97.3 FAIR 409.6 4.5 4.2 0.1

5 6 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

5 7 Sugar maple 12 59.9 34.5 21.1 349.4 FAIR 3450.7 42.6 9.9 0.8

5 8 Sugar maple 9 54.3 31 18.7 276 FAIR 2264.3 27.9 8.2 0.4

5 9 Sugar maple 8 52 26.9 16.2 206.8 POOR 1172.5 14.5 5.7 0.3

5 10 Sugar maple 24 73.4 39.1 25.1 493.4 POOR 5215.3 64.4 10.6 3.1

6 1 Sugar maple 9 54.3 21.5 13 133.3 CRITICAL 370.7 4.6 2.8 0.4

6 2 Sugar maple 7 49.4 27.1 16.3 209.8 FAIR 1303 16.1 6.2 0.3



6 3 Sugar maple 8 52 28.7 17.3 235.5 FAIR 1622.9 20 6.9 0.3

6 4 Sugar maple 5 42.8 23.1 14 154.4 FAIR 724.8 8.9 4.7 0.1

6 5 American beech 17 78.3 39.6 25 489.9 CRITICAL 2474.3 21.6 5.1 1.6

6 6 Sugar maple 10 56.3 29.3 17.8 249.3 POOR 1666.6 20.6 6.7 0.5

6 7 Sugar maple 13 61.4 34.4 21.1 351.1 FAIR 3347.3 41.3 9.5 0.9

6 8 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

6 9 Sugar maple 5 42.8 20.1 12.2 116.7 POOR 366.1 4.5 3.1 0.1

6 10 American beech 7 45 22 14.9 175.3 CRITICAL 395.7 3.5 2.3 0.3

6 11 Sugar maple 8 52 26.9 16.2 206.8 POOR 1172.5 14.5 5.7 0.3

6 12 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

7 1 Shagbark hickory 24 102.8 60.5 42.8 1436 FAIR 9910.3 148.7 6.9 3.1

7 2 American beech 16 75.9 38.3 24.1 457.8 CRITICAL 2256.9 19.7 4.9 1.4

7 3 American beech 9 53.4 26.5 17.3 234.2 CRITICAL 699.3 6.1 3 0.4

7 4 American beech 16 75.9 38.3 24.1 457.8 CRITICAL 2256.9 19.7 4.9 1.4

7 5 basswood spp 8 32.1 18.4 20.2 322 FAIR 1523.5 14.5 4.7 0.3

7 6 American beech 9 53.4 26.5 17.3 234.2 CRITICAL 699.3 6.1 3 0.4

7 7 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

7 8 Northern red oak 8 43.7 24.6 18.2 260.5 POOR 1240.4 20.2 4.8 0.3

8 1 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

8 2 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

8 3 American basswood 12 51.7 26.1 22.1 384.5 FAIR 2542.6 15.2 6.6 0.8

8 4 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

8 5 Sugar maple 5 42.8 22.4 13.6 144.9 FAIR 620.6 7.7 4.3 0.1

8 6 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

8 7 Sugar maple 9 54.3 21.5 13 133.3 CRITICAL 370.7 4.6 2.8 0.4

8 8 Eastern hophornbeam 5 35.6 15.5 15.7 192.9 FAIR 546.2 7.3 2.8 0.1

8 9 Sugar maple 25 74.2 39.6 25.4 508.5 POOR 5433.2 67 10.7 3.4

8 10 Red maple 22 79.4 44.4 25.2 498.1 POOR 5418.9 74.7 10.9 2.6

8 11 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

9 1 American beech 14 70.6 35.6 22.4 393.1 CRITICAL 1789.4 15.6 4.6 1.1

9 2 Sugar maple 26 75 44 28.4 632.5 FAIR 8243 101.7 13 3.7

9 3 Tulip tree 5 48.7 18.4 13.3 139.9 POOR 452.9 5.5 3.2 0.1

9 4 Sugar maple 30 77.8 45.7 29.9 702.3 FAIR 9463.3 116.8 13.5 4.9

9 5 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

9 6 Red maple 14 61.6 36.3 22.2 387 FAIR 3846.9 53.1 9.9 1.1

9 7 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

10 1 American beech 13 67.6 34 21.4 360.7 CRITICAL 1551.2 13.5 4.3 0.9

10 2 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

10 3 Sugar maple 9 54.3 31 18.7 276 FAIR 2264.3 27.9 8.2 0.4

10 4 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

10 5 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

10 6 Hop hornbeam 6 39.9 18.2 18.5 269.8 FAIR 1049.6 14 3.9 0.2

10 7 American beech 11 60.9 30.5 19.4 296.4 CRITICAL 1094.5 9.6 3.7 0.7

10 8 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

10 9 Sugar maple 14 62.9 36.4 22.4 394.9 FAIR 4235.2 52.3 10.7 1.1

10 10 Hop hornbeam 5 35.6 16.5 16.7 218 FAIR 731.7 9.8 3.4 0.1

10 11 Sugar maple 6 46.3 26.7 16.2 205.1 GOOD 1335.7 16.5 6.5 0.2

10 12 Shagbark hickory 10 59.8 28.4 22 380.8 FAIR 1627.9 24.4 4.3 0.5

11 1 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

11 2 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

11 3 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

11 4 Sugar maple 10 56.3 29.3 17.8 249.3 POOR 1666.6 20.6 6.7 0.5

11 5 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

11 6 Sugar maple 12 59.9 34.5 21.1 349.4 FAIR 3450.7 42.6 9.9 0.8

11 7 Northern red oak 8 43.7 27.1 20 314.8 FAIR 1965.1 32.1 6.2 0.3

11 8 Pin oak 28 90.2 61 45.4 1616.7 FAIR 14298.4 265.1 8.8 4.3

11 9 Tulip tree 16 80.8 40.7 29.1 667.1 FAIR 6459.7 78 9.7 1.4

11 10 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

11 11 Sugar maple 13 61.4 35.5 21.8 372.5 FAIR 3845.5 47.4 10.3 0.9

11 12 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

11 13 Green ash 6 34.5 13.3 10.9 92.6 CRITICAL 148.3 2 1.6 0.2

11 14 Sugar maple 12 59.9 31.4 19.2 289.2 POOR 2186.5 27 7.6 0.8

11 15 Eastern cottonwood 21 79.2 41.9 34.3 924.8 FAIR 7427.6 109.8 8 2.4



11 16 Eastern cottonwood 32 80.4 44.7 45.7 1637.9 FAIR 8434.7 124.7 5.1 5.6

11 17 Eastern cottonwood 15 69.8 32.3 25.3 501 POOR 3412.7 50.4 6.8 1.2

11 18 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

11 19 American elm 9 41.4 23.9 21.8 374.9 FAIR 1640.6 24.4 4.4 0.4

12 1 Sugar maple 7 49.4 25.4 15.3 184.2 POOR 941.2 11.6 5.1 0.3

12 2 White ash 30 78.4 35.9 41.5 1354.2 POOR 5681.3 66.1 4.2 4.9

12 3 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

12 4 Sugar maple 10 56.3 29.3 17.8 249.3 POOR 1666.6 20.6 6.7 0.5

12 5 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

12 6 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

12 7 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

12 8 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

12 9 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

12 10 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

12 11 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

12 12 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

12 13 Sugar maple 25 74.2 43.5 28 614.4 FAIR 7933 97.9 12.9 3.4

12 14 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

13 1 Northern red oak 19 74.1 38.1 35.3 979.1 FAIR 6151.4 100.4 6.3 2

13 2 hickory spp 10 57.2 31 21.9 375.6 FAIR 2044.8 23.6 5.4 0.5

13 3 Sugar maple 20 69.9 40.8 25.7 520 FAIR 6350.8 78.4 12.2 2.2

13 4 White ash 13 66.6 21.7 18.6 270.3 CRITICAL 854 9.9 3.2 0.9

13 5 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

13 6 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

14 1 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

14 2 Tulip tree 35 102.4 65.2 48.7 1861 FAIR 22206.2 268.1 11.9 6.7

14 3 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

14 4 basswood spp 22 48.9 35.3 35.8 1004.2 FAIR 7039.3 67.1 7 2.6

14 5 basswood spp 5 26.3 14 16.1 202.3 FAIR 650.8 6.2 3.2 0.1

14 6 Sugar maple 22 71.7 41.9 26.7 558.6 FAIR 6990 86.3 12.5 2.6

14 7 Sugar maple 18 67.8 39.5 24.7 479.9 FAIR 5702.7 70.4 11.9 1.8

14 8 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

14 9 hickory spp 17 75.6 42.6 32.1 807.6 FAIR 5068.9 58.4 6.3 1.6

14 10 Sugar maple 10 56.3 32.3 19.6 301.3 FAIR 2656.8 32.8 8.8 0.5

14 11 Sugar maple 10 56.3 29.3 17.8 249.3 POOR 1666.6 20.6 6.7 0.5

15 1 Hop hornbeam 9 51.3 22.8 23.6 438.9 FAIR 2321.1 31 5.3 0.4

15 2 American beech 14 70.6 35.6 22.4 393.1 CRITICAL 1789.4 15.6 4.6 1.1

15 3 Hickory 14 69.2 39.5 28.6 641.1 GOOD 4234.5 58.3 6.6 1.1

16 1 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

16 2 Shagbark hickory 6 43.6 19.2 15.9 197.8 FAIR 500.8 7.5 2.5 0.2

16 3 Northern red oak 23 81.6 40.6 40.1 1265.6 FAIR 6543.4 106.8 5.2 2.9

16 4 Northern red oak 14 62.1 34.2 28.8 649.9 FAIR 4889.9 79.8 7.5 1.1

16 5 Northern red oak 13 59.3 33.3 27.4 588.9 FAIR 4453.4 72.7 7.6 0.9

16 6 Northern red oak 14.3 62.9 34.5 29.2 669.7 FAIR 5018.1 81.9 7.5 1.1

16 7 Northern red oak 13 59.3 33.3 27.4 588.9 FAIR 4453.4 72.7 7.6 0.9

16 8 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

16 9 Tulip tree 17 82.4 42.2 30.3 720.1 FAIR 7104.7 85.8 9.9 1.6

16 10 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

16 11 Tulip tree 14 77.1 37.6 26.8 565 FAIR 5302.8 64 9.4 1.1

16 12 American beech 6 40.5 19.6 13.7 147.6 CRITICAL 281.7 2.5 1.9 0.2

16 13 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

16 14 Tulip tree 18 84 43.7 31.4 774.1 FAIR 7771.8 93.8 10 1.8

16 15 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

16 16 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

16 17 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

17 1 Sugar maple 13 61.4 35.5 21.8 372.5 FAIR 3845.5 47.4 10.3 0.9

17 2 Sugar maple 15 64.2 37.2 23 416.8 FAIR 4617.5 57 11.1 1.2

17 3 Northern red oak 21 78.1 39.4 37.8 1120.1 FAIR 6185.4 100.9 5.5 2.4

17 4 Sugar maple 7 49.4 25.4 15.3 184.2 POOR 941.2 11.6 5.1 0.3

17 5 American beech 12 64.4 32.3 20.4 328.4 CRITICAL 1317.7 11.5 4 0.8

17 6 Sugar maple 12 59.9 34.5 21.1 349.4 FAIR 3450.7 42.6 9.9 0.8

17 7 Northern red oak 26 86 42.1 43.6 1491.8 FAIR 6940.3 113.3 4.7 3.7

17 8 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3



17 9 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

17 10 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

17 11 Sugar maple 12 59.9 33.5 20.5 329.3 FAIR 2997.1 37 9.1 0.8

17 12 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

17 13 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

17 14 American beech 20 84 42.4 27.2 582.8 CRITICAL 3053.8 26.7 5.2 2.2

17 15 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

17 16 Sugar maple 5 42.8 16.5 10 79.1 CRITICAL 146.7 1.8 1.9 0.1

17 17 American beech 25 89.1 44.8 30.3 720.4 CRITICAL 3813.7 33.3 5.3 3.4

17 18 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

18 1 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

18 2 Eastern hophornbeam 6 39.9 18.2 18.5 269.8 FAIR 1049.6 14 3.9 0.2

18 3 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

18 4 Sugar maple 28 76.4 40.8 26.5 552.7 POOR 6066.4 74.9 11 4.3

18 5 Eastern hophornbeam 5 35.6 16.5 16.7 218 FAIR 731.7 9.8 3.4 0.1

18 6 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

18 7 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

18 8 American beech 22 86.7 43.8 28.6 641 CRITICAL 3398 29.7 5.3 2.6

18 9 Sugar maple 11 58.2 33.4 20.4 325.7 FAIR 3053.3 37.7 9.4 0.7

18 10 Sugar maple 19 68.9 40.1 25.2 500.1 FAIR 6027.8 74.4 12.1 2

18 11 American beech 9 53.4 26.5 17.3 234.2 CRITICAL 699.3 6.1 3 0.4

18 12 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

18 13 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

19 1 Shagbark hickory 14 73.7 37.6 28 617.2 FAIR 3303.1 49.5 5.4 1.1

19 2 Green ash 5 31.5 15.7 12.7 127.1 POOR 361.7 4.8 2.8 0.1

19 3 Sugar maple 24 73.4 43 27.6 596.1 FAIR 7620.8 94 12.8 3.1

19 4 Sugar maple 15 64.2 37.2 23 416.8 FAIR 4617.5 57 11.1 1.2

19 5 hickory spp 12 63.7 34.9 24.9 485.2 FAIR 2962.2 34.1 6.1 0.8

19 6 American elm 12 48.3 25.9 23.9 449.8 POOR 1887 28.1 4.2 0.8

19 7 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

19 8 Green ash 5 31.5 17.3 14 153.6 FAIR 565.9 7.6 3.7 0.1

20 1 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

20 2 American beech 11 60.9 30.5 19.4 296.4 CRITICAL 1094.5 9.6 3.7 0.7

20 3 American beech 5 35.7 17 12.4 121.3 CRITICAL 192 1.7 1.6 0.1

21 1 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

21 2 Sugar maple 7 49.4 27.9 16.8 222.6 FAIR 1511.1 18.6 6.8 0.3

21 3 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

21 4 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

21 5 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

21 6 Northern red oak 18 71.9 37.4 34 910.4 FAIR 6038.1 98.5 6.6 1.8

21 7 Sugar maple 5 42.8 21.6 13.1 135.5 POOR 526.3 6.5 3.9 0.1

21 8 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

21 9 American beech 9 53.4 26.5 17.3 234.2 CRITICAL 699.3 6.1 3 0.4

21 10 Sugar maple 11 58.2 30.4 18.5 269.6 POOR 1924.3 23.7 7.1 0.7

21 11 Sugar maple 5 42.8 21.6 13.1 135.5 POOR 526.3 6.5 3.9 0.1

21 12 Sugar maple 10 56.3 32.3 19.6 301.3 FAIR 2656.8 32.8 8.8 0.5

21 13 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

21 14 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

21 15 Sugar maple 5 42.8 21.6 13.1 135.5 POOR 526.3 6.5 3.9 0.1

21 16 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

21 17 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

21 18 Sugar maple 6 46.3 26 15.7 194 FAIR 1161.4 14.3 6 0.2

21 19 Sugar maple 5 42.8 23.8 14.4 163.8 FAIR 839.4 10.4 5.1 0.1

22 1 Tulip tree 21 88.3 43.6 31.5 780.7 POOR 6784.6 81.9 8.7 2.4

22 2 Sugar maple 10 56.3 32.3 19.6 301.3 FAIR 2656.8 32.8 8.8 0.5

22 3 Sugar maple 16 65.5 38 23.6 438.3 FAIR 4991.2 61.6 11.4 1.4

22 4 Tulip tree 34 101.6 64.1 47.7 1788.8 FAIR 21210.3 256.1 11.9 6.3

22 5 American beech 14 70.6 35.6 22.4 393.1 CRITICAL 1789.4 15.6 4.6 1.1

22 6 Tulip tree 26 94.2 54.5 39.9 1247.7 FAIR 13875.9 167.5 11.1 3.7

22 7 Sugar maple 10 56.3 32.3 19.6 301.3 FAIR 2656.8 32.8 8.8 0.5

22 8 Tulip tree 27 95.2 55.8 40.9 1311.8 FAIR 14729.3 177.8 11.2 4

22 9 Tulip tree 35 102.4 65.2 48.7 1861 FAIR 22206.2 268.1 11.9 6.7

22 10 Tulip tree 25 93.1 53.3 38.8 1184.7 FAIR 13042.4 157.5 11 3.4



22 11 Tulip tree 43 108.1 73.8 56.1 2471.5 FAIR 30753.3 371.3 12.4 10.1

23 1 Shagbark hickory 18 86.1 46.7 34 906.1 FAIR 5410.4 81.2 6 1.8

23 2 American beech 7 45 22 14.9 175.3 CRITICAL 395.7 3.5 2.3 0.3

23 3 Sugar maple 27 75.7 44.4 28.8 650.3 FAIR 8551.2 105.5 13.1 4

23 4 Tulip tree 29 97.2 58.2 42.9 1443 FAIR 16491 199.1 11.4 4.6

23 5 Northern red oak 14 62.1 34.2 28.8 649.9 FAIR 4889.9 79.8 7.5 1.1

23 6 Northern red oak 11 53.4 31.1 24.5 472.5 FAIR 3473.6 56.7 7.4 0.7

23 7 Northern red oak 30 90.1 44 48 1807.4 FAIR 7222.7 117.9 4 4.9

23 8 Shagbark hickory 16 80 42.1 31 755.1 FAIR 4241.1 63.6 5.6 1.4

23 9 Sugar maple 8 52 29.5 17.8 249.9 FAIR 1880.8 23.2 7.5 0.3

23 10 Sugar maple 6 46.3 18.1 10.9 93.6 CRITICAL 196.6 2.4 2.1 0.2

24 1 Sugar maple 7 49.4 25.4 15.3 184.2 POOR 941.2 11.6 5.1 0.3

24 2 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

24 3 Sugar maple 6 46.3 23.6 14.3 160.5 POOR 724.5 8.9 4.5 0.2

24 4 Northern red oak 18 71.9 37.4 34 910.4 FAIR 6038.1 98.5 6.6 1.8

24 5 Tulip tree 13 75 32.7 23.3 426.8 POOR 3137.6 37.9 7.4 0.9

24 6 American beech 7 45 22 14.9 175.3 CRITICAL 395.7 3.5 2.3 0.3

24 7 Sugar maple 6 46.3 18.1 10.9 93.6 CRITICAL 196.6 2.4 2.1 0.2

Total 107751.5 835451 10590 274.5

(in) (ft) (ft) (ft) (ft²) (ft²) (lb) (ft²)



Carbon Biomass
Location: Mentor, Lake, Ohio, United States of America 
Project: Whittlesey Beach Ridge Forest, Year: 2022 
Generated: 12/1/2022
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Species Trees Carbon Storage
Number SE (metric ton) SE ($)

Acer platanoides 305 ±215 37.79 ±29.51 7,105.42

Acer rubrum 76 ±52 62.63 ±48.16 11,775.00

Acer saccharum 5,679 ±916 1,735.25 ±298.93 326,227.78

Carya 114 ±62 46.14 ±29.17 8,674.20

Carya x ludoviciana 38 ±38 16.88 ±16.66 3,173.06

Carya ovata 267 ±101 95.91 ±51.62 18,031.61

Fagus grandifolia 1,220 ±301 417.91 ±139.10 78,567.36

Fraxinus americana 76 ±52 104.50 ±91.00 19,646.22

Fraxinus pennsylvanica 114 ±83 3.79 ±2.62 712.32

Liriodendron tulipifera 1,067 ±454 1,071.36 ±581.81 201,415.92

Ostrya carpinifolia 114 ±83 10.36 ±7.29 1,947.14

Ostrya virginiana 114 ±83 3.45 ±2.59 649.08

Populus deltoides 114 ±113 156.75 ±154.68 29,469.70

Quercus palustris 38 ±38 60.95 ±60.15 11,459.12

Quercus rubra 572 ±223 415.07 ±175.04 78,033.08

Tilia 152 ±89 93.68 ±80.00 17,612.08

Tilia americana 38 ±38 6.03 ±5.95 1,134.52

Ulmus americana 152 ±89 19.40 ±11.04 3,646.59

Total 10,253 ±912 4,357.87 ±641.77 819,280.19

Biomass tC/acre calculation: Davey Resource Group conducted a sample forest assessment adhering to the standards set in CFC Tree Preservation Protocol Section 11.1.B. The sample established 24 sample plots sized at 1/10th-acre. Within 
every plot, each live tree at least 5” in diameter at 4.5’ above the ground where the height above the ground is measured on the uphill side of the tree was inventoried. Species, diameter, and overall tree condition were recorded for each tree. 
Davey Resource Group utilized i-Tree Eco to input the sample plot data to determine the carbon storage.

Carbon quantification is based on the sample plots. The metric tons of Carbon is 4,357.87. The standard error is 641.77
Biomass tC/ac = (metric tons of carbon – standard error)/project area acres = (4,357.87 – 641.77)/91 = 40.84 (cell B11 on Attachment P)
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I. Tree Characteristics of the Urban Forest
The urban forest of Whittlesey Beach Ridge Forest has an estimated 10,250 trees. The three most common species 
are Sugar maple (55.4 percent), American beech (11.9 percent), and Tulip tree (10.4 percent).

Figure 1. Tree Species Composition in Whittlesey Beach Ridge Forest
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i-Tree Canopy
Cover Assessment and Tree Benefits Report
Estimated using random sampling statistics on 11/14/2022
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Abbr. Cover Class Description Points % Cover ± SE Area (ac) ± SE

H Grass/Herbaceous 10 4.57 ± 1.41 4.16 ± 1.28

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 2 0.91 ± 0.65 0.83 ± 0.59

S Soil/Bare Ground 1 0.46 ± 0.46 0.42 ± 0.42

T Tree/Shrub 206 94.06 ± 1.60 85.68 ± 1.45

W Water 0 0.00 ± 0.00 0.00 ± 0.00

Total 219 100.00 91.08

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

Sequestered annually in trees 116.95 ±1.99 428.83 ±7.28 $19,946 ±339

Stored in trees (Note: this benefit is not an annual rate) 2,937.13 ±49.86 10,769.47 ±182.81 $500,930 ±8,503

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 1.365 T of Carbon, or 5.005 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 77.26 ±1.31 $3 ±0

NO2 Nitrogen Dioxide removed annually 421.25 ±7.15 $6 ±0

O3 Ozone removed annually 4,195.49 ±71.22 $295 ±5

SO2 Sulfur Dioxide removed annually 265.46 ±4.51 $1 ±0

PM2.5 Particulate Matter less than 2.5 microns removed annually 203.87 ±3.46 $609 ±10

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

1,405.33 ±23.86 $214 ±4

Total 6,568.67 ±111.50 $1,128 ±19
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 0.902 @ $0.04 | NO2 4.917 @ $0.01 | O3 48.968 @ $0.07 | SO2 3.098 @ $0.00 | PM2.5 2.379 @ $2.99 | PM10* 16.403 @ $0.15 (English units: lb = pounds, ac = acres)

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

AVRO Avoided Runoff 44.30 ±0.75 $0 ±0

E Evaporation 3,657.90 ±62.09 N/A N/A

I Interception 3,678.37 ±62.44 N/A N/A

T Transpiration 4,949.70 ±84.02 N/A N/A

PE Potential Evaporation 27,717.51 ±470.51 N/A N/A

PET Potential Evapotranspiration 22,615.17 ±383.90 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 gal/ac/yr @ $/gal/yr and rounded:
AVRO 0.517 @ $0.01 | E 42.694 @ N/A | I 42.933 @ N/A | T 57.771 @ N/A | PE 323.509 @ N/A | PET 263.956 @ N/A (English units: gal = 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.

Additional support provided by:

Use of this tool indicates acceptance of the EULA.

http://www.fs.fed.us/
http://www.davey.com/
http://www.arborday.org/
http://www.urban-forestry.com/mc/page.do
http://www.isa-arbor.com/
http://www.caseytrees.org/
https://www.treeconomics.co.uk/
https://woodlandtrust.org.uk/
https://canopy.itreetools.org/eula
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Id Cover Clas DescriptionLatitude Longitude
1 Tree/Shrub 41.65406 -81.332
2 Tree/Shrub 41.6568 -81.333
3 Tree/Shrub 41.65026 -81.3327
4 Tree/Shrub 41.65683 -81.3313
5 Tree/Shrub 41.65646 -81.3334
6 Tree/Shrub 41.65471 -81.3314
7 Tree/Shrub 41.65387 -81.335
8 Tree/Shrub 41.65619 -81.3346
9 Tree/Shrub 41.65492 -81.3332

10 Tree/Shrub 41.65179 -81.3335
11 Tree/Shrub 41.65443 -81.3327
12 Tree/Shrub 41.65334 -81.334
13 Tree/Shrub 41.65492 -81.3317
14 Tree/Shrub 41.65172 -81.3327
15 Tree/Shrub 41.65675 -81.3332
16 Tree/Shrub 41.64895 -81.335
17 Tree/Shrub 41.65664 -81.3356
18 Tree/Shrub 41.64934 -81.3341
19 Tree/Shrub 41.64886 -81.335
20 Tree/Shrub 41.6497 -81.3344
21 Tree/Shrub 41.64972 -81.335
22 Tree/Shrub 41.65233 -81.3347
23 Tree/Shrub 41.65198 -81.3351
24 Tree/Shrub 41.65207 -81.335
25 Tree/Shrub 41.65169 -81.3327
26 Tree/Shrub 41.65408 -81.3337
27 Tree/Shrub 41.65702 -81.3336
28 Tree/Shrub 41.65037 -81.3349
29 Tree/Shrub 41.64793 -81.333
30 Tree/Shrub 41.65666 -81.3332
31 Tree/Shrub 41.65615 -81.3319
32 Tree/Shrub 41.65422 -81.335
33 Tree/Shrub 41.65474 -81.3314
34 Tree/Shrub 41.65047 -81.3329
35 Tree/Shrub 41.64989 -81.3358
36 Tree/Shrub 41.6535 -81.3332
37 Tree/Shrub 41.65524 -81.333
38 Tree/Shrub 41.64968 -81.3337
39 Tree/Shrub 41.65304 -81.3311
40 Tree/Shrub 41.6497 -81.3332
41 Tree/Shrub 41.65483 -81.3312
42 Tree/Shrub 41.64927 -81.3331
43 Tree/Shrub 41.65576 -81.3345
44 Tree/Shrub 41.65577 -81.334
45 Grass/Herbaceous 41.65712 -81.3311
46 Tree/Shrub 41.65471 -81.3343



47 Tree/Shrub 41.65363 -81.3345
48 Tree/Shrub 41.65448 -81.3342
49 Tree/Shrub 41.65598 -81.3355
50 Tree/Shrub 41.65416 -81.335
51 Grass/Herbaceous 41.64961 -81.334
52 Tree/Shrub 41.64977 -81.3356
53 Tree/Shrub 41.65699 -81.3327
54 Tree/Shrub 41.65266 -81.335
55 Tree/Shrub 41.65206 -81.3338
56 Tree/Shrub 41.65265 -81.3326
57 Tree/Shrub 41.64796 -81.333
58 Tree/Shrub 41.65543 -81.3315
59 Tree/Shrub 41.64896 -81.3353
60 Tree/Shrub 41.65181 -81.3337
61 Tree/Shrub 41.64926 -81.3333
62 Tree/Shrub 41.64898 -81.3349
63 Tree/Shrub 41.65712 -81.3317
64 Tree/Shrub 41.64969 -81.335
65 Tree/Shrub 41.65188 -81.3337
66 Tree/Shrub 41.65208 -81.335
67 Tree/Shrub 41.65386 -81.3314
68 Grass/Herbaceous 41.6501 -81.3341
69 Tree/Shrub 41.65509 -81.3349
70 Tree/Shrub 41.65038 -81.3334
71 Tree/Shrub 41.64852 -81.3351
72 Tree/Shrub 41.64977 -81.3342
73 Tree/Shrub 41.65306 -81.3332
74 Tree/Shrub 41.64959 -81.3348
75 Tree/Shrub 41.64846 -81.3335
76 Tree/Shrub 41.65412 -81.334
77 Tree/Shrub 41.65508 -81.3346
78 Tree/Shrub 41.65577 -81.3356
79 Tree/Shrub 41.65441 -81.3341
80 Tree/Shrub 41.65249 -81.3337
81 Tree/Shrub 41.6518 -81.3345
82 Tree/Shrub 41.65513 -81.3333
83 Tree/Shrub 41.653 -81.3314
84 Tree/Shrub 41.65529 -81.3312
85 Tree/Shrub 41.65701 -81.3322
86 Tree/Shrub 41.65558 -81.334
87 Tree/Shrub 41.65444 -81.3341
88 Tree/Shrub 41.65248 -81.3343
89 Tree/Shrub 41.65647 -81.3344
90 Tree/Shrub 41.65515 -81.3334
91 Tree/Shrub 41.64885 -81.3352
92 Tree/Shrub 41.65557 -81.3341
93 Tree/Shrub 41.65337 -81.3319



94 Tree/Shrub 41.65425 -81.3315
95 Tree/Shrub 41.64966 -81.3361
96 Tree/Shrub 41.65657 -81.3318
97 Tree/Shrub 41.64927 -81.3327
98 Tree/Shrub 41.65561 -81.3357
99 Impervious Road 41.65621 -81.3306

100 Tree/Shrub 41.65557 -81.3351
101 Tree/Shrub 41.65639 -81.3346
102 Tree/Shrub 41.65335 -81.333
103 Tree/Shrub 41.65492 -81.3321
104 Tree/Shrub 41.65645 -81.3345
105 Tree/Shrub 41.65264 -81.3348
106 Tree/Shrub 41.65572 -81.3339
107 Tree/Shrub 41.64914 -81.3342
108 Tree/Shrub 41.65474 -81.3347
109 Tree/Shrub 41.65446 -81.3317
110 Tree/Shrub 41.65071 -81.3335
111 Tree/Shrub 41.65537 -81.3356
112 Tree/Shrub 41.65617 -81.335
113 Tree/Shrub 41.65493 -81.3343
114 Tree/Shrub 41.65353 -81.3325
115 Tree/Shrub 41.65529 -81.3308
116 Tree/Shrub 41.65575 -81.3358
117 Tree/Shrub 41.65157 -81.3345
118 Tree/Shrub 41.64869 -81.3356
119 Tree/Shrub 41.65618 -81.3328
120 Tree/Shrub 41.65041 -81.3364
121 Tree/Shrub 41.64905 -81.3331
122 Tree/Shrub 41.6557 -81.3341
123 Tree/Shrub 41.65108 -81.3342
124 Soil/Bare Ground 41.65572 -81.3308
125 Tree/Shrub 41.65001 -81.333
126 Tree/Shrub 41.65499 -81.3328
127 Tree/Shrub 41.65183 -81.3335
128 Tree/Shrub 41.65416 -81.335
129 Tree/Shrub 41.64769 -81.3336
130 Grass/Herbaceous 41.65305 -81.3306
131 Tree/Shrub 41.64842 -81.3325
132 Tree/Shrub 41.65417 -81.3323
133 Tree/Shrub 41.6538 -81.3328
134 Tree/Shrub 41.64917 -81.334
135 Tree/Shrub 41.65105 -81.3349
136 Grass/Herbaceous 41.65402 -81.3304
137 Tree/Shrub 41.65451 -81.335
138 Tree/Shrub 41.65478 -81.3336
139 Tree/Shrub 41.64797 -81.3337
140 Tree/Shrub 41.64962 -81.3356



141 Tree/Shrub 41.65359 -81.3325
142 Tree/Shrub 41.64961 -81.3325
143 Tree/Shrub 41.65393 -81.3313
144 Tree/Shrub 41.65389 -81.3323
145 Tree/Shrub 41.65476 -81.3339
146 Tree/Shrub 41.65356 -81.3335
147 Tree/Shrub 41.6503 -81.3364
148 Tree/Shrub 41.65367 -81.3332
149 Grass/Herbaceous 41.65301 -81.3306
150 Tree/Shrub 41.65561 -81.3315
151 Tree/Shrub 41.65441 -81.3315
152 Grass/Herbaceous 41.65308 -81.3306
153 Grass/Herbaceous 41.65713 -81.3352
154 Tree/Shrub 41.65261 -81.3326
155 Tree/Shrub 41.6504 -81.336
156 Tree/Shrub 41.65453 -81.3318
157 Tree/Shrub 41.65406 -81.3327
158 Tree/Shrub 41.65292 -81.3318
159 Tree/Shrub 41.64925 -81.3326
160 Tree/Shrub 41.65515 -81.3317
161 Tree/Shrub 41.64983 -81.3341
162 Impervious Road 41.65765 -81.3313
163 Tree/Shrub 41.6554 -81.3335
164 Tree/Shrub 41.65278 -81.3335
165 Tree/Shrub 41.65107 -81.3332
166 Tree/Shrub 41.6528 -81.3336
167 Tree/Shrub 41.65008 -81.3355
168 Tree/Shrub 41.65023 -81.3351
169 Tree/Shrub 41.6566 -81.3316
170 Tree/Shrub 41.65105 -81.3346
171 Grass/Herbaceous 41.65477 -81.3321
172 Tree/Shrub 41.64891 -81.3334
173 Tree/Shrub 41.65179 -81.3353
174 Tree/Shrub 41.65703 -81.3332
175 Tree/Shrub 41.64904 -81.335
176 Tree/Shrub 41.65069 -81.3327
177 Tree/Shrub 41.65086 -81.334
178 Tree/Shrub 41.65663 -81.3338
179 Tree/Shrub 41.65286 -81.3334
180 Tree/Shrub 41.64783 -81.3327
181 Tree/Shrub 41.64928 -81.3338
182 Tree/Shrub 41.65155 -81.3339
183 Tree/Shrub 41.65185 -81.3349
184 Tree/Shrub 41.64984 -81.3354
185 Tree/Shrub 41.65197 -81.3343
186 Tree/Shrub 41.65377 -81.3341
187 Tree/Shrub 41.65396 -81.3348



188 Tree/Shrub 41.65484 -81.3315
189 Tree/Shrub 41.65518 -81.3349
190 Tree/Shrub 41.65128 -81.334
191 Tree/Shrub 41.6554 -81.3315
192 Tree/Shrub 41.64874 -81.3332
193 Tree/Shrub 41.65644 -81.335
194 Tree/Shrub 41.64897 -81.3329
195 Tree/Shrub 41.65616 -81.3337
196 Tree/Shrub 41.65054 -81.3362
197 Tree/Shrub 41.65644 -81.3356
198 Grass/Herbaceous 41.64901 -81.3358
199 Tree/Shrub 41.64916 -81.3333
200 Tree/Shrub 41.65392 -81.3322
201 Tree/Shrub 41.65064 -81.3358
202 Tree/Shrub 41.65569 -81.3317
203 Tree/Shrub 41.65216 -81.3336
204 Tree/Shrub 41.65092 -81.333
205 Tree/Shrub 41.65533 -81.3302
206 Tree/Shrub 41.65204 -81.3329
207 Tree/Shrub 41.65288 -81.3319
208 Tree/Shrub 41.65427 -81.3333
209 Tree/Shrub 41.65314 -81.3342
210 Tree/Shrub 41.65648 -81.3337
211 Tree/Shrub 41.64969 -81.3343
212 Tree/Shrub 41.65455 -81.3332
213 Tree/Shrub 41.65161 -81.3337
214 Tree/Shrub 41.64883 -81.3328
215 Tree/Shrub 41.65497 -81.3328
216 Tree/Shrub 41.65547 -81.3344
217 Tree/Shrub 41.6501 -81.3332
218 Tree/Shrub 41.6523 -81.3333
219 Tree/Shrub 41.65009 -81.3341



Cobenefit Calculator 
  



Copyright © 2018-2022 by City Forest Credits and Urban Forest Carbon Registry. All rights reserved.

Instructions

Table 1. Tree Cover

Deciduous Tree 
Cover

Coniferous Tree 
Cover

Total Tree 
Cover Non-Tree C

Total 
Project 
Area

Percent (%) 94% 0% 94% 6% 100%
Area (sq miles) 0.134 0.000 0.134 0.008 0.14
Area (m2) 346,732 0 346,732 21,893 368,625
Area (acres) 85.68 0.00 85.68 5.41 91.09

1)  Use i-Tree Canopy, or another tool, to estimate the amount of deciduous and 
coniferous tree cover area (acres) (Cell C18 and D18). 

2) Using information from i-Tree Canopy to provide an estimate of the project area, 
enter in decidous tree cover acres in cell C17 and coniferous tree cover acres in cell 
D17.

3) Total Project Area should be reflected in cell G17 in acres. Cell G14 should equal 



Table 2. Co-Benefits per year (avoided costs) with current tree canopy cover.

Ecosystem Services
Resource Unit 

Totals
Resource Unit/Acre 

Tree Canopy
Total Value ($)

Value ($)/Acre 
Tree Canopy

Rain Interception (m3/yr) 43,820.7 511.4 $92,619.76 $1,081.00
Air Quality (t/yr)

O3 1.5226 0.0178 $3,170.05 $37.00
NOx 0.6523 0.0076 $1,358.08 $15.85

PM10 0.7481 0.0087 $2,819.68 $32.91
Net VOCs 0.1003 0.0012 $105.07 $1.23

Air Quality Total 3.0232 0.0353 $7,452.88 $86.99
Energy (kWh/yr & kBtu/yr)

Cooling - Electricity 133,062 1,553 $18,641.94 $217.58
Heating - Natural Gas 5,508,071 64,287 $77,037.48 $899.13

Energy Total ($/yr) $95,679.42 $1,116.71
Grand Total ($/yr) $195,752.05 $2,284.69

$7,830,082.04



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 

 
The Whittlesey Beach Forest Preserve Project is located in an urban area of almost 50,000 residents. 
Preservation of 91 acres of old-growth forest will protect the benefits associated with trees including 
removal of air pollutants and creation of shade for UV exposure protection, extreme heat reduction, and 
urban heat effect relief. The project is located along a major interstate, and preservation of the trees will 
maintain and overtime improve sound buffering and pollutant screening. The property will be managed 
as a park to provide public access and create nature experiences that will encourage recreation. The 
project area is also located within two miles of four schools that include preschool, elementary, and 
middle schools.  
 
 

  



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 

 
The Project is located in an urban area of increasing development and growth. The Project is adjacent to 
existing residential developments and a property with zoning to allow for Planned Mixed-Use 
Development. Protection of the trees in the Project area will help to reduce stormwater runoff from 
these surrounding developments. 

 
 

  



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 
 

The Project area is located in an urban area in close proximity to residential developments 
and several schools. Only 2% of the City of Mentor’s land is used for parks and recreation, 
and only 14% of Mentor residents live within a 10-minute walk from a park. Similarly, only 
1% of Kirtland Hills residents live within a 10-minute walk from a park. The Trust for Public 
Land recommends, based on research on health and wellbeing, that every American 
resident have access to a public park within 10-minutes walking distance from their home. 
According to their ParkServe tool (interactive online mapping), the Property is earmarked 
as an area in which there is "high need" for park space to best accommodate residents 
within a 10-minute walk. The Cuyahoga Planning Commission found that the City of 
Mentor currently only uses 3% of its land for parks and recreation (the national average is 
15%). The Whittlesey Beach Ridge Forest property will improve passive outdoor recreation 



opportunities for residents as well as protect much-needed green space for social, 
environmental, and economic wellbeing. 

  



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 

 
With planned development of the adjacent property, preservation of existing tree cover is critical to 
create share that will reduce temperatures associated with increased development. Keeping the forest 
intact will relieve heat effects that will result from urban expansion. 

  



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 Whittlesey Beach Ridge Forest project will protect important breeding habitat for seven total S1 and 
S3 species (two S1 species and five S3 species). In sum, high quality habitat supports: 2 State-
Endangered bat species; 5 State Species of Concern (bat and bird); 5 State Species of Special Interest 
(bird); and Mycoglaena quercicola, a species of lichen identified as “new to Ohio.” 

 
The following seven (7) species are defined as endangered (S1) or rare (S3) species: 
• Little Brown Bat (Myotis lucifugus) Ohio Endangered  
• Tri Colored Bat (Permimyotis subflavus) Ohio Endangered 
• Big Brown Bat (Eptesicus fuscus) Ohio Species of Concern  
• Eastern Red Bat (Lariurus borealis) Ohio Species of Concern 
• Hoary Bat (Lariurus cinereus) Ohio Species of Concern  
• Silver Hair Bat (Lasioncycteris noctivagans) Ohio Species of Concern 
• Red-headed woodpecker (Melanerpes erythrocephalus): Ohio Species of Concern 

 
The following five (5) bird species are State Species of Special Interest: 

• Black-throated Blue Warbler (Dendroica caerulescens) 
• Veery (Catharus fuscescens) 
• Brown Creeper (Certhia americana) 
• Canada warbler (Wilsonia canadensis) 
• Northern Waterthrush (Parkesia noveboracensis) 

  



Summary of Project Social Impacts 
 

The Whittlesey Beach Ridge is located in an urban area of almost 50,000 
residents. Preservation of 91 acres of old-growth forest will protect the benefits 
associated with trees including removal of air pollutants and creation of shade 
for UV exposure protection, extreme heat reduction, and urban heat effect 
relief. The Project Area is located along a major interstate, and preservation of 
the trees will maintain and overtime improve sound buffering and pollutant 
screening. The property will be managed as a park to provide public access and 
create nature experiences that will encourage recreation. The Project Area is 
also located within two miles of four schools that include preschool, 
elementary, and middle schools.  

 
 
The Project area is located in an urban area in close proximity to residential 
developments and several schools. Only 2% of the City of Mentor’s land is used 
for parks and recreation, and only 14% of Mentor residents live within a 10-
minute walk from a park. Similarly, only 1% of Kirtland Hills residents live within 
a 10-minute walk from a park. The Trust for Public Land recommends, based on 
research on health and wellbeing, that every American resident have access to a 

public park within 10-minutes walking distance from their home. According to their 
ParkServe tool (interactive online mapping), the Property is earmarked as an area in which 
there is "high need" for park space to best accommodate residents within a 10-minute 
walk. The Cuyahoga Planning Commission found that the City of Mentor currently only 
uses 3% of its land for parks and recreation (the national average is 15%). The Whittlesey 
Beach Ridge Forest property will improve passive outdoor recreation opportunities for 
residents as well as protect much-needed green space for social, environmental, and 
economic wellbeing. 

 
 

The Whittlesey Beach Ridge Forest project will protect important breeding habitat for 
seven total S1 and S3 species (two S1 species and five S3 species). In sum, high quality 
habitat supports: 2 State-Endangered bat species; 5 State Species of Concern (bat and 
bird); 5 State Species of Special Interest (bird); and Mycoglaena quercicola, a species of 
lichen identified as “new to Ohio.” 
 

The following seven (7) species are defined as endangered (S1) or rare (S3) species: 
• Little Brown Bat (Myotis lucifugus) Ohio Endangered  
• Tri Colored Bat (Permimyotis subflavus) Ohio Endangered 
• Big Brown Bat (Eptesicus fuscus) Ohio Species of Concern  
• Eastern Red Bat (Lariurus borealis) Ohio Species of Concern 
• Hoary Bat (Lariurus cinereus) Ohio Species of Concern  
• Silver Hair Bat (Lasioncycteris noctivagans) Ohio Species of Concern 
• Red-headed woodpecker (Melanerpes erythrocephalus): Ohio Species of Concern 

 
The following five (5) bird species are State Species of Special Interest: 

• Black-throated Blue Warbler (Dendroica caerulescens) 



• Veery (Catharus fuscescens) 
• Brown Creeper (Certhia americana) 
• Canada warbler (Wilsonia canadensis) 
• Northern Waterthrush (Parkesia noveboracensis) 
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