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KEY PROJECT INFORMATION

	Title of Project/PoA/Activity:
	Afforestation on the Big Island of Hawaii: Restoring native hardwood forests and enhancing multiple ecosystem services

	GS ID of the project/PoA/activity:
	GS-3260

	GS Version:
	0.9

	Brief description of Project:




	This project restores a biodiverse native forest on degraded land that was part of a cattle ranch on the northern slopes of Mauna Kea, Hawai’i. It focuses on the keystone tree species of the natural forest ecosystem, Acacia koa (koa). Koa will be planted in a biodiverse native species mixture for conservation on ~60% of the area and as a timber production monoculture in ~40% of the area. The project will include and protect remnant native trees and the new forest will feature a mosaic of understory and biodiverse tree species distribured so as to promote havitat connectivity across the site. Koa also has deep cultural significance for the native peoples of Hawai’i. This project honors Koa’s place in culture by providing sustainably forested Koa products, while creating places for indigenous people and tourist to connect with restored Koa forests.

	Project type: Energy/Land Use
	Land Use

	For Renewable Energy Projects – intention to apply RECs Labels (y/n)
	N/A

	GS Stream (CDM/VER):
	VER

	Scale (large/scale/micro):
	Microscale

	GS Registration Date:
	5 May 2015

	GS Crediting period start date:
	1 January, 2010

	CDM Registration Date:
	N/A

	CDM Crediting period start date:
	N/A

	Project Developer:
	Hawaiian Legacy Hardwoods

	Project Representative:
	Jeff Dunster

	Project Participants and any communities involved:
	Legacy Carbon
Four Seasons Hotel and Resorts
Alohilani Resort
Hawaiian Conseration Reserve Enhancement Program (CREP)
Kuka’iau Ranch
Treehouse Forest Research

	Host Country/Location:
	United States of America / Hawai’i

	Methodologies applied:
	The project was initially certified under A/R Requirements V0.9

	SDG Impacts:
	1 – SDG 13 Climate Action
2 – SDG 15 Life on Land
3 – SDG 12 Responsible Consumption and Production

	Estimated amount of SDG Impact (GSVERs and others) 
	SDG13: 266,151 GS VERs
SDG15: Restoration of 22 native plant species and two or three native forest bird species to the project area
SDG12: 30,000 m3 of high-value koa roundwood responsibly produced

	
	

	For Land-use & Forest Projects only – delete if irrelevant

	Size of the Project Area and Planting Area [submit shape file]:
	Project area: 448.8 ha
Eligible Planting area: 395.2 ha
Expected final planted area: 366.6 ha

	Risk of change to the Project Area and/or land title during Project Certification Period:
	There is very minimal risk of change to the Project Area. HLH has leased the area for 60 years and the Crediting Period is 50 years.

	Risk of change to the Project activities during Project Certification Period:
	The future reversion of land to another use represents the greatest risk of change to the project activities. This would occur if the project becomes financially unviable. The financial commitment required to undertake biodiverse afforestation for perpetual conservation is a challenge to financial sustainability. This is why HLH has implemented an innovative mixture of conservation and timber production practices in the project. The income stream generated by managing ~40% of the trees for high value timber is critical to positive cash flow across the entire project. The risk of change to the project activities due to financial constraints is mitigated through cash flows generated by timber investments, conservation programs, and carbon values 

	Land-use history and current status of Project Area:
	The project area was originally an old growth native forest ecosystem dominated by tropical hardwood species including koa (Acacia koa), mamane (Sophora chrysophylla), and `ohi`a (Metrosideros polymorph). Kukaiau Ranch commenced operations on the site in the 1880’s and the native forest was replaced with introduced grasses dominated by kikuyu. Some remnant koa and `ohi`a remained as scattered trees and in small patches. The ranch currently comprises almost 4000 ha. Our restoration is being conducted on 449 ha, of which 220 ha was certified in 2015.  A further 48 ha has been planted since initial certification and 99 ha is yet to be planted. 

	Socio-Economic history:
	In 1887, Charles Notley established Kuka`iau Ranch on these lands and not long later sold it to John Horner, who ran a sugar cane plantation immediately downslope. The Horner family were the first to bring Hereford  and Holstein cattle to Hawai`i and they developed substantial infrastructure on the ranch including dairy, feedlot, meat processing facility, orchards, stables, maintenance shops, and sheds. Umikoa village was established in the early 1900’s with 16 homes and a community hall. Kuka`iau Ranch was owned by David and Josephine De Luz in the 2000’s, who had been working with conservation groups and the Natural Resources Conservation Service to conserve important ecological resources and demonstrate responsible land stewardship. They then decided to provide HLH with access to the land for this important work via a commercial lease. 

	Forest management applied (past and future)
	Under this project, Koa seedlings are planted among and around remnant `ohi`a and koa that are dispersed across the project area. Seedlings are planted at 400 trees per acre. HLH applies two systems of forest management, which will both yield CO2 offset certificates. ~60% of the planting area is managed for conservation outcomes in ‘Legacy’ areas. Koa in the Legacy areas will be thinned as deemed necessary to accelerate the natural process of the dominant trees occupying the site. Native understory and native trees other than koa are also established in Legacy areas. The remaining ~40% of the planting area is managed for production of high value koa timber for one rotation and then managed according to the Legacy system thereafter. Trees in these areas are scheduled for thinning at 10 and 17 years, with clear‐cut harvest at 25 years. Legacy and timber areas are arranged in a smart mosaic so as to maximize the conservation benefits of the Legacy forests to biodiversity and habitat while prioritizing patches of flatter land for wood production. 

	Forest characteristics (including main tree species planted)
	The primary species used in the project is koa (Acacia koa), which is a nitrogen‐fixing tree that serves as a keystone species in koa‐mamane and koa‐ohia forest ecosystems. Koa has been central to culture in Hawaii from the time of the early Hawaiians to the present day.
This property is classified as an Ohia-Koa-Mamane forest by the State Forestry and Wildlife organization. The dominant tree species on the slopes of Mauna Kea were at one time dictated by elevation. Koa would have been the principle tree throughout our elevation band between 3600’ and 5000’ with interspersed ohia in the lower elevations and mamane interspersed in the upper elevation part of the range. Sandalwood (Santalum paniculatum) was almost wiped out in Hawaii during the 1860s as a result of harvesting for export. That nearly total harvest took place before botanical surveys later in that century. Much of what we know of its abundance is based on shipping records. The State Forest Service recommended that we inter-plant sandalwood whenever possible. This has been limited by the seed supply. Our planting of more than 30,000 sandalwood trees is now producing seed to support further inter-planting. Working from a list of species that at one time thrived in this habitat, we cultivated the following in our nursery to interplant with the koa backbone. This list is divided into foundational plantings of canopy-level species and secondary plantings which require canopy cover at planting:
[bookmark: _Hlk30164482]Canopy
Kukaenene (Coprosma ernodioides)
Mamane (Sophora chrysophylla)
Aweoweo (Chenopodium oahuense)
Ho’awa (Pittosporum hosmeri)
Pawale (Rumex sp)
Ala’ala’wai’nui (Peperomia humilis)
Ilima (Sida fallax)
Koa’ia (Acacia koaia)
Mountain Pilo (Coprosma montana)
Sandalwood (Santalum paniculatum)
A’ali’I (Dodonaia viscosa)
Papala kepau (Pisonia umbellifera)
ohia (Metrosideros polymorphia)
olopua (Nestegis sandwicensis)	
Understory
Ko’oko’olau (Bidens menziesii)
Hawaiian Mint (Stenogyne scrophularioides) and (Stenogyne angustifolia)
Hawaiian Parsley (Spermolepis hawaiensis)
Pua’ainaka (Stenogyne rotundifolia)
Ena’ena’ (Pseudognaphalium sandwicensium)
Pamakani (Tetramalopium sp.)
Mountain Ko’oko’olau (Bidens sp)
Naio (Myoporum sandwicense)
ae ae (Bacopa monnieri)
hapuu fern (Cibotium glaucum)
Hawaiian poppy (Argemone glauca)
kupu o a (Nephrolepis cordifolia)
Mamaki (Pipturus albidus)
Mao Hau hele (Hibiscus brackenridgei)
Oahu sedge (Carex wahuensis)
ohawai (Clermontia hawaiiensis)
palapalai fern (Odontosoria chinensis)

By year 25 of the project there will be large planted koa across the project area and a mosaic of understory and other native tree species distributed throughout to promote habitat connectivity. By year 50 of the project a more or less natural forest of koa‐mamane and koa‐ohia ecotypes with well‐developed biodiversity. The mosaic pattern that was established by the two forest management systems will be evident as two age strata, as the Timber areas will have been replanted at year 25 of the project. 

	Main social impacts (risks and benefits)
	The project is demonstrating overwhelmingly positive social impacts compared with the baseline land use scenario, which is continuation of cattle ranching. Socio-economic benefits of the project include provision of employment opportunities and increased income for the local community, opportunities for training and skills development in a new industry, and diversification of income. The corporate partnerships fostered by HLH to undertake this project have increased the number of visitors to the area for tree planting or inspecting the forest, thus increasing the number of customers to the local tourism and hospitality sectors. 

HLH’s non-profit partner HLRI has begun constructing a sustainable timber mill at nearby Hakalau, which will have a particularly beneficial impact on the local economy.  The mill is expected to be operational by mid-2021 and process logs cut from the project koa in thinnings and the 25-year harvest of the Timber units.  This facility, along with supporting services, will be a major boost for employment options for the communities between Hilo and Laupahoehoe. 

The primary social risk is that the project will fail to achieve its goals of revenue generation through investment, carbon credits, and timber, and therefore result in a minor ‘boom and bust’ cycle for the local community. HLH have developed innovative financial structures and are working with best industry practice in conjunction with consultants and other experts to mitigate this risk.  

	Main environmental impacts (risks and benefits)
	The project is expected to have overwhelmingly positive impacts on the environment compared with cattle ranching, which is the baseline land use scenario: 
· Native plant species that have been lost from the site are being restored as an integral part of the new forest. This project provides tangible support for native species whose distributions have been vastly diminished by land clearing; 
· Restoration of biodiverse native forests will create habitat for native animals including endangered species such as the palila, a finch that depends on mamane trees, the Hawaiian hawk, which has been observed in the project area since restoration commenced, and the hoary bat, which uses the forest trees for roosting; 
· Introduced and invasive species are being actively removed from the project area on an ongoing basis; 
· Water quality will be improved by removing cattle, whose manure can be a source of nitrate pollution. Other positive environmental impacts may be less direct but even more important. This project is intended as a model of profitable conservation action that will hopefully be adopted by many other landholders in Hawaii and beyond. It will also sequester atmospheric carbon and play a role towards mitigation of climate change. 

HLH have carefully considered potential environmental risks associated with the project and undertaken the appropriate mitigating actions: 
· The risk of soil erosion from site preparation is mitigated by neither broad-spraying with herbicide nor raising mounds for planting; 
· The risk of chemical pollution is mitigated by minimal use of a herbicide which is relatively low-risk and implementing integrated pest management; 
· The risk of pollution from fertilizers is mitigated by their minimal use and then only at the tree establishment phase; 
· The risk of damage to remnant native vegetation is mitigated by identification and management of native koa and `ohi`a trees for their preservation and protection; 
· The genetic integrity of native species is preserved by the use of seed collected from within or near the project area. No genetically modified organisms are used; 
· All sources of waste are identified and measures are in place for waste collection and spill management. 

The production of commercial-scale lumber from Hakalau sawmill will have an indirect long-term benefit to preserving old-growth koa throughout Hawaii.  Currently, the only koa wood on the market is cut from mature native-growth and HLH’s ambition is to demonstrate that sustainably-grown plantation koa is a viable alternative.

	Financial structure
	HLH’s process of restoring native forests in a financially viable way involves the following: 1) Individuals or corporations sponsor the planting of individual trees in retail programs that help nonprofit organizations fundraise and allow individuals to offset their GHG footprint. Through various partners of HLH, individuals sponsor the planting of a single indigenous hardwood tree for $60‐$110. Of that total, up to $30 goes to the nonprofit organization of the sponsor’s choice and $1 is donated to land organizations like The Hawaiian Islands Land Trust. The remainder goes to the cost of planting the tree, maintenance of the fields, labor, and maintaining the carbon offset. 2) Tree plantation investors purchase a tree lot of 100 trees and receive returns at 10, 17, and 25 years after rotational harvest. Investment trees will be replaced with Legacy Trees.

	

	Project Area:
	448.8 ha.  See: ProjectArea_SEPT2020.shp. 

	Planting Area:
	366.6 ha.  See: PlantingArea_SEPT2020.shp

	Eligible Planting Area:
	395.2 ha. See: EligiblePlantingArea_SEPT2020.shp

	Modelling Units:
	Modelling units are based on planting year and forest management system (Timber versus legacy).
See: 10-L_SEPT2020.shp, 10-T_SEPT2020.shp, 11-L_SEPT2020.shp, 11-T_SEPT2020.shp, 
12-L_SEPT2020.shp, 12-T_SEPT2020.shp, 
13-L_SEPT2020.shp, 13-T_SEPT2020.shp, 
14-L_SEPT2020.shp, 14-T_SEPT2020.shp, 
15-L_SEPT2020.shp, 15-L-dense_SEPT2020.shp,
15-T_SEPT2020.shp, 16-L_SEPT2020.shp, 
16-T_SEPT2020.shp, 17-T_SEPT2020.shp, 
18-L_SEPT2020.shp, and 18-T_SEPT2020.shp

	Infrastructure (roads/houses etc):
	The project is serviced by road infrastructure. There are no houses or other built structures within the project area.
See: Infrastructure_SEPT2020.shp

	Water bodies:
	None are present

	Sites with special  significance  for  indigenous  people and  local  communities ‐ resulting  from the Stakeholder  Consultation:
	None have been identified

	Where indigenous people and local communities are situated:
	Indigenous communities are now integrated into current towns and cities. There is no indigenous community on or near Project land – none are known to exist there within the last century.

	Where indigenous people and local communities have legal rights, customary rights or sites with special cultural, ecological, economic, religious or spiritual significance:
	None have been identified

	Evidence that Project Boundary is clearly distinguishable in the field:
	See GS3260_2.1.2_Photo of boundary fence.pdf
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[bookmark: _Ref317687795]NOTE: This Annex shall be used for all PoAs if the sustainable development assessment is conducted at PoA level. In case sustainable development assessment is conducted at activity level, then this Annex shall be filled for each of the activities.
SECTION A Sustainable Development Goals (SDG) outcomes
A.1	Relevant target for each of the three SDGs
>> (Specify the relevant SDG target for at least each of three SDGs addressed by the project. Refer most recent version of targets here. Contribution to SDG 13 is mandatory to be demonstrated for all projects and activities. Contribution to SDG 7 is recommended to be demonstrated for all community service projects and activities) 

SDG12 – Responsible consumption and production 
[bookmark: _Hlk27032986]Project Specific Target: Produce substantial quantities of commercially valuable Koa lumber in sustainably managed and financially viable plantations, thereby exemplifying sustainable and responsible production of this limited wood resource.
SDG13 – Climate Action 
Project-Specific Target: Mitigate adverse climate effects through the sequestration of atmospheric carbon in afforested areas.
SDG15 – Life on Land 
Project-Specific Target: Restore and protect endemic Ohia-Koa-Mamane forests on the Big Island of Hawai’i using sustainable forest management practices to improve biodiversity and habitat. 
A.2	Explanation of methodological choices/approaches for estimating the SDG outcome
>> (Explain how the methodological steps in the selected methodology(ies) or proposed approach for calculating baseline and project outcomes are applied. Clearly state which equations will be used in calculating net benefit.)

SDG12-Responsible Consumption and Production 
Project Specific Target: Produce substantial quantities of commercially valuable Koa lumber in sustainably managed and financially viable plantations, thereby exemplifying sustainable and responsible production of this limited wood resource.
Methods/steps used:
1. Stratify the project area based on topography, allocating approximately 40% of the flatter areas to timber production;
2. Establish and manage timber units appropriately to maximise growth and value;
3. Conduct commercial thinning at 10 and 17 years to remove the individuals with smallest size and poorest form while retaining an evenly-spaced stand to grow on.  Merchentable logs are extracted from thinnings when they are large and straight enough for valuable conversion;
4. Conduct clear-felling of timber units at 25 years with a focus on maximum conversion to lumber, and 
5. Volume of roundwood produced will be monitored as log inventories at the Hakalau sawmill.  Per-hectare and per-acre estimates of roundwood production will be calculated by referencing the areas thinned or harvested that contributed to the roundwood inventory. 

SDG13 – Climate Action 
Project-Specific Target: Mitigate adverse climate effects through the sequestration of atmospheric carbon in afforested areas.
Methods/steps used:
1. Map around any pre-existing koa trees to ensure all project areas have only a non-wood baseline for carbon fixation;
2. Determine the carbon baseline of the kikuyu grass:
a. Above-ground biomass of kikuyu was assumed to be 229 g/m2, based on published measurements taken from grazed kikuyu fields 24 miles from the study site (Blackmore and Vitousek 2000[footnoteRef:1])  [1:  Blackmore, M. and P. M. Vitousek (2000). "Cattle grazing, forest loss, and fuel loading in a dry forest ecosystem at Pu'u Wa'aWa'a Ranch, Hawai'i." Biotropica 32(4a): 625-632.] 

b. Below-ground biomass of kikuyu was calculated as 539 g/m2 from the above-ground biomass value and the mean annual temperature (MAT) of the site (18oC) using the following equation from Gill et al. (2002[footnoteRef:2]): BGB (g/m2) = 0.79AGB – 33.3(MAT+10) +1290 [2:  Gill, R. A., R. H. Kelly, W. J. Parton, K. A. Day, R. B. Jackson, J. A. Morgan, J. M. O. Scurlock, L. L. Tieszen, J. V. Castle, D. S. Ojima and X. S. Zhang (2002). "Using simple environmental variables to estimate below-ground productivity in grasslands." Global Ecology and Biogeography 11: 79-86.] 

c. Total CO2e for the non-tree carbon pool was then estimated on a per-hectare basis as (229+539)*104/106*0.4*3.67 = 11.27 t CO2e/ha
3. Establish afforested area by planting koa in monocultures (ca. 40% of area where terrain is suitable) and in biodiverse mixtures with other endemic canopy and sub-canopy species;
4. Stratify the planted area for management and enumeration purposes into classes with common planting year and purpose (i.e. timber versus pure conservation);
5. Manage the forest to maintain or increase its health and growth rate, including fertilisation and thinning as necessary;
6. Control invasive plant and animal species; 
7. Conduct an audit of carbon fixation every five years by on-ground measurement: 
a. For each measured tree:
i. Above-ground biomass (AGB, kg) is calculated directly from diameter at breast height (DBH) using: AGB=0.144DBH2.221 (Baker et al. 2009[footnoteRef:3]) [3:  Baker, P. J., P. G. Scowcroft and J. J. Ewel (2009). Koa (Acacia koa) Ecology and Silviculture, United States Department of Agriculture, Forest Service, Pacific Southwest Research Station. General Technical Report PSW-GTR-211: 140 pp.] 

ii. Below-ground biomass (BGB, kg) is calculated from AGB: 
BGB = exp(-0.7747+0.8836.ln(AGB)) (Cairns et al. 1997[footnoteRef:4]) [4:  Cairns, M. A., S. Brown, E. H. Helmer and G. A. Baumgardner (1997). "Root biomass allocation in the world's upland forests." Oecologia 1111(1): 1-11.] 

iii. Total biomass (TB) = AGB + BGB
b. For each measured plot:
i. Plot CO2 equivalents sequestered (Plot CO2e) = 0.5x3.67x(plot TB)
c. For each Modelling Unit:
i. Per-ha CO2 equivalents sequestered = (plot TB)x104/Plot area (in square metres)
8. Select a subset of plots for annual measurement to improve the precision of growth modelling.  With each new measurement update the forest growth model that is used to project growth and therefore carbon fixation rates into the future;
9. Certify the integrity of the above steps against the Gold Standard certification scheme and trade carbon offsets.
SDG15 – Life on Land 
Project-Specific Target: Restore and protect endemic Ohia-Koa-Mamane forests on the Big Island of Hawai’i using sustainable forest management practices to improve biodiversity and habitat. 
Methods/steps used:
1. Restore endemic ohia-koa-mamane forests by replanting koa-dominated forests on the slopes of Mauna Kea. Ensure biodiversity restoration by planting a rich mix of endemic species including multiple species at the overstory, understory, and grass-level strata
2. Protect endemic ohia-koa-mamane forests by:
a. Registering the restoration project with the Gold Standard Foundation, thus ensuring its permanence for at least 50 years, and
b. Exemplifying the financial viability of growing koa in planted forests for high-value lumber production, thus encouraging others to grow rather than harvest koa from native stands;
3. Quantify the success of restoring ohia-koa-mamane forests through:
a. The use of remote-sensed imagery to determine the area of new forest every five years, and
b. The regular repeated measurement of sample transects placed within the restored forest to provide a census of the plant species that have been restored and the bird species that have returned to the project area. 

A.3	Data and parameters fixed ex ante for monitoring contribution to each of the three SDGs
(Include a compilation of information on the data and parameters that are not monitored during the crediting period but are determined before the design certification and remain fixed throughout the crediting period like IPCC defaults and other methodology defaults. Copy this table for each piece of data and parameter.)
	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	CO2/C(mass)

	Unit
	tCO2/tC

	Description
	Conversion factor

	Source of data
	Molecular carbon dioxide relative to that of each carbon atom

	Value(s) applied
	3.67

	Choice of data or Measurement methods and procedures 
	Gold Standard default factor: 44/12 = 3.67

	Purpose of data
	Calculation of CO2 equivalency from biomass carbon

	Additional comment
	




	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	N fertiliser deduction

	Unit
	tCO2e/kgN

	Description
	Fertilisation with nitrogen causes the release of N2O, a greenhouse gas with approximately 300 times the global warming potential of CO2.  This parameter provides a coefficient to the tons of N fertiliser applied to calculate the relevant CO2 deduction.

	Source of data
	Gold Standard LUF Methodology

	Value(s) applied
	0.005 tCO2 per kg of nitrogen (N) fertilizer applied

	Choice of data or Measurement methods and procedures 
	NA

	Purpose of data
	Calculation of the additional CO2e emissions due to application of N fertiliser on project areas

	Additional comment
	





	[bookmark: _Hlk29547507]Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	AGB(kikuyu)

	Unit
	grams per square metre

	Description
	Above-ground biomass of kikuyu

	Source of data
	[bookmark: _ENREF_2]Blackmore, M. and P. M. Vitousek (2000). "Cattle grazing, forest loss, and fuel loading in a dry forest ecosystem at Pu'u Wa'aWa'a Ranch, Hawai'i." Biotropica 32(4a): 625-632.

	Value(s) applied
	229 g/m2

	Choice of data or Measurement methods and procedures 
	Published measurements taken from grazed kikuyu fields 24 miles from the study site

	Purpose of data
	Calculation of non-tree baseline carbon

	Additional comment
	



	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	BGB(kikuyu)

	Unit
	grams per square metre

	Description
	Below-ground biomass of kikuyu

	Source of data
	[bookmark: _ENREF_4]Gill, R. A., R. H. Kelly, W. J. Parton, K. A. Day, R. B. Jackson, J. A. Morgan, J. M. O. Scurlock, L. L. Tieszen, J. V. Castle, D. S. Ojima and X. S. Zhang (2002). "Using simple environmental variables to estimate below-ground productivity in grasslands." Global Ecology and Biogeography 11: 79-86.


	Value(s) applied
	539 g/m2

	Choice of data or Measurement methods and procedures 
	Applied the formula from Gill et al. (2002) to mean annual temperature (MAT) of the site (18oC) and AGB(kikuyu) of 229 g/m2:
BGB (g/m2) = 0.79AGB – 33.3(MAT+10) +1290

	Purpose of data
	Calculation of non-tree baseline carbon

	Additional comment
	



	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	tC/tdm(kikuyu)

	Unit
	tC/tdm

	Description
	Carbon content of kikuyu plants

	Source of data
	Billingham (2015) “Nitrogen mineralisation and availability under kikuyu dairy pastureson the mid-north coast of NSW”. Literature review for Dairy Australia and Hunter Local Land Services. Project C100001006. Fertiliser use efficiency in high input dairy pastures  
(http://www.dairyingfortomorrow.com.au/wp-content/uploads/Literature-review-Nitrogen-mineralisation-and-availability-under-kikuyu.pdf) page 42

	Value(s) applied
	0.4 tC/tdm

	Choice of data or Measurement methods and procedures 
	Billingham (2015) states that “Information about the C content of kikuyu is not recorded in the literature. Extrapolating from studies of other species, a concentration of 40% C has been set for this review… slightly higher than for the temperate species measured by Garnier and Vancaeyzeele (1994) and that calculated from Birch (1964)” (compilation of quotes from pages 8 and 42)

	Purpose of data
	Calculation of non-tree baseline carbon

	Additional comment
	This value is also a default factor for non-tree biomass by Gold Standard LUF methodology



	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	Baseline carbon

	Unit
	t CO2e per hectare

	Description
	Non-tree baseline carbon represented by kikuyu

	Source of data
	Function of above values

	Value(s) applied
	11.27 t CO2e/ha

	Choice of data or Measurement methods and procedures 
	[AGB(kikuyu)+BGB(kikuyu)] * convert(m2-ha) * convert(g-t) * tC/tdm(kikuyu) * mass(CO2e/C)
= (229+539)*104/106*0.4*3.67 
= 11.27 t CO2e/ha.  

	Purpose of data
	Calculation of non-tree baseline carbon

	Additional comment
	



	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	Koa allometric coefficients

	Unit
	The coefficients are used to biomass in kg from DBH in cm 

	Description
	Two coefficients to an allometric equation for AGB of koa from diameter at breast height (DBH)

	Source of data
	Pearson and Vitousek (2001) in:
[bookmark: _ENREF_1]Baker, P. J., P. G. Scowcroft and J. J. Ewel (2009). Koa (Acacia koa) Ecology and Silviculture, United States Department of Agriculture, Forest Service, Pacific Southwest Research Station. General Technical Report PSW-GTR-211: 140 pp.

	Value(s) applied
	a = 0.144; b= 2.221

	Choice of data or Measurement methods and procedures 
	Koa-specific allometric values convert diameter at breast height to above-ground biomass
AGB = aDBHb
         = 0.144DBH2.221

	Purpose of data
	Calculation of biomass in project koa trees towards calculation of CO2 fixation

	Additional comment
	



	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	BGB coefficients

	Unit
	The coefficients are used to estimate BGB in kg from AGB in kg

	Description
	Two coefficients to an allometric equation for BGB of trees from AGB

	Source of data
	[bookmark: _ENREF_3]Cairns, M. A., S. Brown, E. H. Helmer and G. A. Baumgardner (1997). "Root biomass allocation in the world's upland forests." Oecologia 1111(1): 1-11.

	Value(s) applied
	a = -0.7747; b= 0.8836

	Choice of data or Measurement methods and procedures 
	Estimation of below-ground biomass from above-ground biomass:
BGB = exp(a+b.ln(AGB))
         = exp(-0.7747+0.8836.ln(AGB)

	Purpose of data
	Calculation of biomass in project koa trees towards calculation of CO2 fixation

	Additional comment
	Koa-specific below-ground biomass equation was not available in the literature




	Relevant SDG Indicator
	SDG13 – Climate Action

	Data/parameter
	tC/tdm(koa)

	Unit
	tC/tdm

	Description
	Conversion from biomass to carbon mass of koa 

	Source of data
	Gold Standard LUF Methodology

	Value(s) applied
	0.5 tC/tdm


	Choice of data or Measurement methods and procedures 
	Gold Standard Default factor 

	Purpose of data
	Conversion of biomass to carbon content of wood

	Additional comment
	



	Relevant SDG Indicator
	SDG15 – Life on Land

	Data/parameter
	Baseline area of restored ohia-koa-mamane forests

	Unit
	Acres of restored forest

	Description
	Baseline value assumed to be starting value of ecologically functional native forest at the commencement of the project

	Source of data
	Baseline documentation report for a Safe Harbor Agreement Kuka’iau Ranch conducted by Jon Giffin in 2012

	Value(s) applied
	zero acres 

	Choice of data or Measurement methods and procedures 
	This survey was conducted to determine the biodiversity conditions of the project area before the project had a material impact on it

	Purpose of data
	This value provides a starting point or baseline against which to assess improvements to the area of restored forest achieved by the project

	Additional comment
	



	Relevant SDG Indicator
	SDG15 – Life on Land

	Data/parameter
	Baseline flora biodiversity 

	Unit
	Number of native plant species

	Description
	Baseline value assumed to be starting value of native plant species at the commencement of the project

	Source of data
	Baseline documentation report for a Safe Harbor Agreement Kuka’iau Ranch conducted by Jon Giffin in 2012

	Value(s) applied
	One native species (koa)

	Choice of data or Measurement methods and procedures 
	Giffin’s survey was conducted to determine the biodiversity conditions of the project area before the project had a material impact on it

	Purpose of data
	This value provides a starting point or baseline against which to assess improvements to the number of native species established by the project

	Additional comment
	



	Relevant SDG Indicator
	SDG15 – Life on Land

	Data/parameter
	Baseline avian fauna biodiversity

	Unit
	Number of bird species observed within the restored forest of the project

	Description
	Baseline value assumed to be starting value of forest bird species at the commencement of the project

	Source of data
	Baseline documentation report for a Safe Harbor Agreement Kuka’iau Ranch conducted by Jon Giffin in 2012

	Value(s) applied
	zero forest bird species 

	Choice of data or Measurement methods and procedures 
	This survey was conducted to determine the biodiversity conditions of the project area before the project had a material impact on it

	Purpose of data
	This value provides a starting point or baseline against which to assess improvements to the avian fauna biodiversity achieved by the project

	Additional comment
	



SECTION B Safeguarding Principles Assessment
B.1 Analysis of social, economic and environmental impacts
>> (Refer the GS4GG Safeguarding Principles and Requirements document for detailed guidance on carrying out this assessment. The assessment of following Safeguarding Principles Assessment is required to be carried out by GS Version 2.0, 2.1 and 2.2 projects. GS v1.0 projects will carry out assessment of all the safeguarding principles discussed in the GS4GG Safeguarding Principles and Requirements document.)

	
Safeguarding principles
	Assessment questions
	Assessment of relevance to the project (Yes/potentially/no)
	Justification
	Mitigation measure (if required)

	3.2 
Gender 
Equality 
and 
Women’s
 Rights
	Is there a possibility that the Project might reduce or put at risk women’s access to or control of resources, entitlements and benefits? 
	No

	Project is conducted on freehold land and does not alter any pre-existing access to resources, entitlement, or benefits apart from reducing pig-hunting opportunities, which are not gender-specific
	None required

	[bookmark: _Hlk22034703]
	Is there a possibility that the Project can adversely affect men and women in marginalised or vulnerable communities (e.g., potential increased burden on women or social isolation of men)? 
	Potentially
	Possible that workers from a distant marginalised or vulnerable community must reside near the work site, leaving partners at home bearing a higher burden. However, all workers operate under employment contract in an open labor market so the Project is not exacerbating this problem, if it exists. 
	None required

	
	Is there a possibility that the Project might not take into account gender roles and the abilities of women or men to participate in the decisions/designs of the project’s activities (such as lack of time, child care duties, low literacy or educational levels, or societal discrimination)? 
	No
	The project is designed by, and key decisions made by, all appropriate staff: men and women.  





	None Required

	
	Does the Project take into account gender roles and the abilities of women or men to benefit from the Project’s activities (e.g., Does the project criteria ensure that it includes minority groups or landless peoples)? 
	Yes
	Efforts are made to hire and train staff equitably among men, women, and any minority groups.
	None Required

	
	Does the Project design contribute to an increase in women’s workload that adds to their care responsibilities or that prevents them from engaging in other activities? 
	No
	The Project engages all labour via employment or consulting contracts. Women may choose whether or not to engage in this work
	None required

	
	Would the Project potentially reproduce or further deepen discrimination against women based on gender, for instance, regarding their full participation in design and implementation or access to opportunities and benefits? 
	No
	The project is not conducted in a socio-geographical or operational space where gender discrimination is an issue. Women are considered as capable as men in the roles available within the project.
	None required

	
	Would the Project potentially limit women’s ability to use, develop and protect natural resources, taking into account different roles and priorities of women and men in accessing and managing environmental goods and services? 
	No
	Project is conducted on freehold land and does not alter any pre-existing access to natural resources by any groups of people
	None required

	
	Is there a likelihood that the proposed Project would expose women and girls to further risks or hazards? 
	No
	Risks and hazards accompanying the project work are similar for employed men and women. The project is not inherently more risk-prone than other similar work environments for women.
	None required

	3.4.3 Land Tenure and Other Rights

	1. Does the Project require any change to land tenure arrangements and/or
other rights?
	Yes
	Land and carbon ownership are defined by legal contract between the project developer and lessee Kukaiau Ranch
	None required

	
	2. For Projects involving land-use tenure, are there any uncertainties with regards to land tenure:
a. access rights
b. usage rights
c. land ownership
	Potentially
	Changes in management at Kukaiau Ranch have caused challenges to the legal interpretation of the HLH lease. Although it is now settled, this may happen again. 
	Any current land access issues will be documented in the Annual Report


	3.6.2 Negative Economic Consequences
	The Project Developer shall demonstrate the financial sustainability of the
Projects implemented, also including those that will occur beyond the Project
Certification period.
	Yes
	Financial sustainability is demonstrated through the innovative combination of carbon offset revenues and income from investment in high-value koa timber production  
	None required

	
	The Projects shall consider economic impacts and demonstrate a
consideration of potential risks to the local economy and how these have been taken into account in Project design, implementation, operation and after the Project. Particular focus shall be given to vulnerable and marginalised social
groups in targeted communities and that benefits are socially-inclusive and
sustainable.
	Yes
	No negative economic impacts are predicted. Increasing the area of Koa forests for conservation and for lumber increases employment opportunities, which will produce flow-on effects on the whole local economy. There are no recognised vulnerable or marginalised social groups of substantial population in the vicinity of the project.
	None required

	4.1.1 Emissions
	Will the Project increase greenhouse gas emissions over the Baseline Scenario?
	No
	Reforestation does not increase GHG emissions compared to cattle ranching (baseline) 
	None required

	4.1.2 Energy Supply
	Will the Project use energy from a local grid or power supply (i.e., not connected
to a national or regional grid) or fuel resource (such as wood, biomass) that
provides for other local users?
	No
	Power supply is connected to regional grid.
	None required

	4.2.1 Impact on natural water patterns and flow
	Will the Project affect the natural or pre-existing pattern of watercourses,
ground-water and/or the watershed(s) such as high seasonal flow variability,
flooding potential, lack of aquatic connectivity or water scarcity?
	No
	Only positive benefits to natural watercourses anticipated. Planting methodology does not reduce current groundcover nor interrupt groundwater recharge or gulches.
	None required

	4.2.2 Erosion and/or water body stability
	Could the Project directly or indirectly cause additional erosion and/or water
body instability or disrupt the natural pattern of erosion? If ‘Yes’ or ‘Potentially’
proceed to question 2.
	No
	When reforestation is conducted responsibly, it is known to decrease erosion compared to cattle ranching, which is the baseline scenario.  Responsible reforestation is practiced by the PD through only spot- or strip-spraying herbicide and by leaving the soil surface in-tact when preparing for planting.
	None required

	
	Is the Project’s area of influence susceptible to excessive erosion and/or
water body instability?
	No
	Irresponsible tree planting activities could increase the speed or overland flow which may affect down-slope areas. The PD avoids this potential outcome through responsible management.
	None required

	4.3.1 Landscapte modification and soil
	Does the Project involve the use of land and soil for production of crops or other
products?
	Yes
	Land and soil are used to grow forests
	None further required:
a) Soil type has been identified as Umikoa (Andisol).
b) Native biota has been surveyed and is being restored through project activities
c) Erosion is avoided by retaining kikuyu grass while trees are establishing

	4.3.2 Vulnerability to Natural Disaster
	Will the Project be susceptible to or lead to increased vulnerability to wind,
earthquakes, subsidence, landslides, erosion, flooding, drought or other extreme
climatic conditions?
	Yes
	a) The project is susceptible to high winds, however the native Koa is highly adapted and resilient. For example, sustained wind speeds of 130 mph were recorded at the peak of Mauna Kea on Feb 12, 2019. Within 3 months, there was no obvious visual evidence that the Project had been disturbed. 
b) Climate change may reduce rainfall affecting survival &/or vegetation growth.

	None further required:
By establishing native species there is natural tolerance to wind and seasonally dry conditions. The Project will continue to source local native plant species.

	4.3.3 Genetic Resources
	Could the Project be negatively impacted by the use of genetically modified
organisms or GMOs (e.g., contamination, collection and/or harvesting,
commercial development)?
	Potentially
	The Project does not employ ay GMOs.  No GMOs are currently known to exist in the project region that would interfere with tree crop production. However, some may be present in future
	Periodic review of GMOs in the environment of the Project will be conducted

	4.3.4 Release of pollutants
	Could the Project potentially result in the release of pollutants to the
environment?
	Potentially
	a) Herbicides are used sparingly and may be accidentally spilled. 
b) Future pest or disease outbreak could require a chemical response
c) A vehicle accident could release gasoline. 
	HLH Pesticides policy and Standard Operating Proceedure have been developed and will be adhered to. Staff training will be maintained at a high level. Any known pollution will be reported annually

	4.3.5 Hazardous and Non-hazardous Waste
	Will the Project involve the manufacture, trade, release, and/ or use of hazardous and non-hazardous chemicals and/or materials?
	Potentially
	a) Herbicides are used sparingly and may be accidentally spilled. 
b) Future pest or disease outbreak could require a chemical response
A vehicle accident could release gasoline.
	HLH Pesticides policy and Standard Operating Proceedure have been developed and will be adhered to. Staff training will be maintained at a high level. Any known release of hazardous and non-hazardous waste will be reported annually

	4.3.6 Pesticides and fertilizers
	Will the Project involve the application of pesticides and/or fertilisers?
	Yes
	Trees are fertilized only in the first few years with a high-P blend that is required for this soil. The only pesticide used at present is knock-down herbicide.
	HLH Pesticides policy and Standard Operating Proceedure have been developed and will be adhered to. Staff training will be maintained at a high level

	4.3.7 Harvesting of forests
	Will the Project involve the harvesting of forests?
	Yes
	Only planted trees will be harvested. These are important to the financial viability of the project and to our ability to deliver SDG12 by demonstrating responsible lumber production
	None required

	4.3.8 Food
	Does the Project modify the quantity or nutritional quality of food available such
as through crop regime alteration or export or economic incentives?
	No
	No crops or cropland are affected by the project.
	None required

	4.3.9 Animal Husbandry
	Will the Project involve animal husbandry?
	No
	No animal husbandry is undertaken by the project.
	None required
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SECTION C	Monitoring plan
[bookmark: _Ref317687636]C.1	Data and parameters to be monitored
(Include specific information on how the data and parameters that need to be monitored in the selected methodology(ies) or proposed approaches or as per mitigation measures from safeguarding principles assessment or as per feedback from stakeholder consultations would actually be collected during monitoring. Copy this table for each piece of data and parameter.) 


	Relevant SDG Indicator /Safeguarding Principle
	3.4.3 Land Tenure and Other Rights

	Data / Parameter
	Land access issues with Lessee Kukaiau Ranch

	Unit
	NA

	Description
	Any current impediments to land access or lease interpretation issues will be described in the Annual Reports.

	Source of data
	Internal data

	Value(s) applied
	NA

	Measurement methods and procedures
	NA

	Monitoring frequency
	Annual 

	QA/QC procedures
	NA

	Purpose of data
	Regular monitoring of this parameter to ensure ongoing security of the project

	Additional comment
	




	Relevant SDG Indicator/Safeguarding Principle
	4.3.3 Genetic Resources

	Data / Parameter
	GMOs in the environment of the Project

	Unit
	NA

	Description
	Any known GMOs in the environment of the Project will be listed and their potential for impacting the Project will be assessed. If necessary, mitigation actions will be implemented in response to the findings.

	Source of data
	All publically available information and information from neighbours

	Value(s) applied
	NA

	Measurement methods and procedures
	NA

	Monitoring frequency
	Five years, coinciding with Project Verification 

	QA/QC procedures
	NA

	Purpose of data
	Periodic monitoring of this parameter to ensure ongoing compliance

	Additional comment
	


[bookmark: _Ref317687766]
	Relevant SDG Indicator/Safeguarding Principle
	4.3.4 Release of pollutants

	Data / Parameter
	Incidence of pollution to the environment via accidental spillage, fire, etc.

	Unit
	Gallons of pollutants known to have been released within the year

	Description
	The annual report will include documentation describing any known release of pollutants to the environment. The causes for such pollution will be listed and mitigation to avoid repeating the incident will be implemented. 

	Source of data
	Company information

	Value(s) applied
	NA

	Measurement methods and procedures
	NA

	Monitoring frequency
	Annually 

	QA/QC procedures
	

	Purpose of data
	Regular monitoring of this parameter to ensure ongoing compliance

	Additional comment
	



	Relevant SDG Indicator/Safeguarding Principle
	4.3.5 Hazardous and Non-hazardous Waste

	Data / Parameter
	Incidence of pollution with hazardous and non-hazardous waste 

	Unit
	Gallons or pounds of waste known to have been released within the year

	Description
	The annual report will include documentation describing any known release of hazardous or non-hazardous waste products to the environment. The causes for such pollution will be listed and mitigation to avoid repeating the incident will be implemented. 

	Source of data
	Company information

	Value(s) applied
	NA

	Measurement methods and procedures
	NA

	Monitoring frequency
	Annually 

	QA/QC procedures
	

	Purpose of data
	Regular monitoring of this parameter to ensure ongoing compliance

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG12-Responsible Consumption and Production

	Data / Parameter
	Volume of koa roundwood produced in sustainably managed plantation

	Unit
	m3 (and conversion to board-foot) of commercial roundwood

	Description
	Commercial roundwood will be produced from thinning and clearfelling activities in parts of the project managed for timber (‘timber units’) and in very small amounts from thinning in the area managed for conservation (‘legacy’ management units)

	Source of data
	The volume of roundwood produced in the project will be monitored by maintaining an inventory of logs in the yart at the Hakalua Sawmill.

	Value(s) applied
	Factors to convert log size measurements to roundwood volume will be determined when the inventory system is established

	Measurement methods and procedures
	The inventory system for roundwood in the Hakalua Sawmill yard will provide direct values to monitor this parameter. 

	Monitoring frequency
	Data will be collated into annual reports

	QA/QC procedures
	To be determined once the mill is operational

	Purpose of data
	To determine the overall volume of sustainably managed koa wood produced by the project for commercial milling, which in turn will be used to quantify and exemplify sustainable and responsible production of high-value koa wood through planting rather than native forest harvesting

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Koa planted area

	Unit
	hectares

	Description
	The area of each modelling unit will be monitored on an annual basis, including  newly planted areas and previously planted areas. 

	Source of data
	on-ground GPS data complemented by remote sensed images from UAV or satellite

	Value(s) applied
	NA

	Measurement methods and procedures
	Newly planted areas will be digitised using GPS data whereas previously planted areas will be monitored with remote sensed information

	Monitoring frequency
	Annual

	QA/QC procedures
	NA

	Purpose of data
	The area planted in each age and management stratum is key in calculating the CO2 fixation achieved by the project. Monitoring the planting areas will also provide surety that forested areas have not been lost due to any disturbance.  

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Diameter at breast height (DBH)

	Unit
	cm

	Description
	DBH will be monitored for each modelling unit as the stands grow.

	Source of data
	Ground-based inventory

	Value(s) applied
	DBH measurement height is 4.5 feet, or 1.4 metres

	Measurement methods and procedures
	A ground-based inventory is conducted in each modelling unit every five years. Circular plots are installed at randomly selected locations and the DBH of every tree in the plots is measured using diameter tape.  

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	DBH measurement is the first step in calculating the carbon content of a tree.  Above-ground biomass (AGB) is calculated from DBH using an appropriate allometric equation, below-ground biomass is calculated from AGB and carbon content is calculated from the total biomass.

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Above-ground biomass (AGB)

	Unit
	kg

	Description
	biomass of each inventoried koa tree above ground level

	Source of data
	DBH value from ground-based inventory

	Value(s) applied
	Koa allometric coefficients

	Measurement methods and procedures
	AGB is calculated for each tree measured at inventory using the Koa allometric coefficients and associated allometric equation. 

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	AGB contributes to calculation of BGB and to total tree biomass

	Additional comment
	




	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Below-ground biomass (BGB)

	Unit
	kg

	Description
	biomass of each inventoried koa tree below ground level

	Source of data
	Tree-level AGB values derived from DBH measured in ground-based inventory

	Value(s) applied
	BGB coefficients

	Measurement methods and procedures
	BGB is calculated for each tree measured at inventory using the BGB allometric coefficients and associated allometric equation. 

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	BGB contributes to total tree biomass

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Koa biomass per hectare (at plot level)

	Unit
	t/ha

	Description
	Total biomass of koa trees at the plot level, expressed on a per-ha basis

	Source of data
	Tree-level AGB and BGB values derived from DBH measured in ground-based inventory

	Value(s) applied
	Plot area

	Measurement methods and procedures
	This plot-level statistic is calculated by adding the AGB and BGB for each tree in the plot and dividing the result by the fraction of a hectare represented by plot area

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	CO2 fixation is calculated from total tree biomass

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Koa CO2 fixation per hectare (at plot level)

	Unit
	tCO2/ha

	Description
	Total CO2 fixation of koa trees at the plot level, expressed on a per-ha basis

	Source of data
	Koa biomass per hectare

	Value(s) applied
	tC/tdm(koa) and CO2/C(mass)

	Measurement methods and procedures
	This plot-level statistic is calculated by the product of Koa biomass per hectare, tC/tdm for koa wood, and CO2/C(mass)

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	CO2 fixation is the motivating goal for SDG13.  Koa CO2 fixation per hectare will be used in further calculations.

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Accountable standing CO2e (at MU level)

	Unit
	tCO2/ha

	Description
	Total accountable atmospheric carbon fixation in each hectare, averaged at the MU level. This measure incorporates the deduction required by Gold Standard for imprecision greater than the allowance.

	Source of data
	Koa CO2 fixation per hectare for each plot within the MU

	Value(s) applied
	NA  

	Measurement methods and procedures
	Accountable standing CO2e 
= Koa CO2 fixation per hectare * 1 - [max(90%CI/mean – 0.2,0)],
where 90%CI/mean is the ratio of 90% confidence interval in MU-level Koa CO2 fixation per hectare to mean MU-level Koa CO2 fixation per hectare 

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	CO2 fixation is the motivating goal for SDG13.  Accountable standing CO2e  will be used in further calculations.

	Additional comment
	





	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Gross CO2 fixation (per MU)

	Unit
	tCO2

	Description
	Total atmospheric carbon fixation in each modelling unit

	Source of data
	MU-level estimates of Accountable standing CO2e and Koa planted area

	Value(s) applied
	Accountable standing CO2e and Koa planted area

	Measurement methods and procedures
	Gross CO2 fixation per MU is calculated by multiplying Accountable standing CO2e and Koa planted area

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	CO2 fixation is the motivating goal for SDG13. Gross CO2 fixation  will be used in further calculations.

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	N fertiliser applied (at MU level)

	Unit
	kg N in fertiliser

	Description
	The total mass of nitrogen applied as fertiliser to each MU will be monitored annually to enable the measurement of N fertiliser deduction

	Source of data
	Company records

	Value(s) applied
	NA

	Measurement methods and procedures
	The total mass of fertiliser applied to the MU is multiplied by the N fraction of the fertiliser 

	Monitoring frequency
	annual

	QA/QC procedures
	NA

	Purpose of data
	N fertiliser applied will be used in further calculations.

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	N fertiliser deduction (at MU level)

	Unit
	tCO2

	Description
	Fertilisation with nitrogen causes the release of N2O, a potent greenhouse gas.  This parameter quantifies the deduction to CO2 fixation that must be applied to each MU to account for this effect.

	Source of data
	N fertiliser applied for each MU

	Value(s) applied
	N fertiliser applied and N fertiliser deduction

	Measurement methods and procedures
	N fertiliser deduction is the product of N fertiliser applied and N fertiliser deduction

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	N fertiliser deduction will be used in further calculations.

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Deductions for investor carbon (at MU level)

	Unit
	tCO2

	Description
	Contracts with investors who bought woodlots within Timber MUs planted between 2010 ad 2015 did not stipulate that the carbon rights in the investors’ sawn lumber were retained by HLH. Each of these investors was subsequently requested to sign a form returning their carbon rights to HLH and the majority (but not all) have done so.  This parameter provides for deductions that must be made to CO2 fixation to accommodate the estimated carbon in sawn lumber owned by investors who have not returned these rights to HLH. 

	Source of data
	Company information details the area of each MU affected by unreturned carbon rights.  Growth model from the CO2 fixation chapter. Number of logs per tree from inventory results.  Koa density from Elevitch, C.R., Wilkinson, K.M. & Friday, J.B. 2006. Acacia koa (koa) and Acacia koaia (koai ‘a). Traditional trees of Pacific Islands: Their culture, environment, and use. Permanent Agriculture Resources, Holualoa, pp.1-28. Sawn recovery from (1) Chan, H.H. 1984. Graded sawn timber recovery study of Acacia mangium. Malaysian Forester, 47: 116–124 and (2) Ho, K.S. and Sim, H.C. 1994. Sawn timber from Acacia mangium affected by heartrot. FRIM Research Pamphlet No. 114: 16–21. Taper  using the ‘quarter-inch’ rule from https://extension.tennessee.edu/publications/Documents/PB1650.pdf

	Value(s) applied
	Koa wood density 609 kg/m3
Koa plantation sawn recovery 40%
Log taper half an inch per 4 foot length

	Measurement methods and procedures
	STEP 1: Calculate the CO2e (t) in lumber in one hectare of Timber MU as a function of tree size, logs per tree, taper, koa density, and sawn recovery.
STEP 2: Form a growth curve for only the CO2e represented by lumber up to the time of its harvest using the HLH growth model.
STEP 3: Determine the total CO2e to be excluded in each Timber MU based on the 50year average CO2e in lumber and the number of timber units whose owners did NOT return the HLH management consent form

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	Deductions for investor carbon is a relatively minor component of Net CO2 fixation (which is why we have not itemised the values embedded here in Section A.3), but it is nevertheless important to account for it.

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG13-Climate action

	Data / Parameter
	Net CO2 fixation (per MU)

	Unit
	tCO2

	Description
	This is the headline statistic of accountable net CO2 fixation, allowing for all relevant deductions and baseline carbon loss.

	Source of data
	MU-level estimates of Gross CO2 fixation, N fertiliser deduction, Deductions for investor carbon, Koa planted area, and Baseline carbon

	Value(s) applied
	NA

	Measurement methods and procedures
	Net CO2 fixation per MU is calculated by subtracting N fertiliser deduction, Deductions for investor carbon, and (Baseline carbon x Koa planted area) from Gross CO2 fixation per hectare 

	Monitoring frequency
	Five years

	QA/QC procedures
	NA

	Purpose of data
	CO2 fixation is the motivating goal for SDG13

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG15 – Life on Land

	Data / Parameter
	Total area of restored ohia-koa-mamane forests

	Unit
	Acres of restored forest

	Description
	This is one of three indicators of how well this project has supported SDG15: AREA of restored native forest

	Source of data
	Georeferenced remote sensed data from satellite or UAV will be used to quantify the the area of restored forest

	Value(s) applied
	NA

	Measurement methods and procedures
	Georeferenced remote sensed information from satellite or UAV will be introduced to a GIS program as a raster layer and used as a foundation for digitising the reforested area

	Monitoring frequency
	Five years

	QA/QC procedures
	As relevant to the remote sensing protocols used

	Purpose of data
	This is a headline statistic that demonstrates the project’s success in restoring native forest on the slopes of Mauna Kea, Hawai’i

	Additional comment
	



	Relevant SDG Indicator/ Safeguarding Principle
	SDG15 – Life on Land

	Data / Parameter
	Biodiversity of flora in restored ohia-koa-mamane forests

	Unit
	Number of native plant species in each stratum – canopy, shrub, and grass.

	Description
	This is one of three indicators of how well this project has supported SDG15: BIODIVERSITY of flora in the restored native forest 

	Source of data
	GS3260_3.1.17_BIODIVERSITY MONITORING PLAN provides a map figure and GPS coordinates for 20 biodiversity sampling transects, each 20 m wide and 100 m to 200 m in length.  These are locations where supplementary planting has been recorded.  Every ten years, a biodiversity expert will make on-ground observations across the length and width of these transects and record the number of shrubs and trees present within each species. Grasses will be quantified by approximate area of cover.

	Value(s) applied
	NA

	Measurement methods and procedures
	On-ground survey

	Monitoring frequency
	Ten years 

	QA/QC procedures
	NA

	Purpose of data
	Ecological function of a forest is dependent on biodiversity, and particularly on ‘keystone’ species in each structural level from grass to upper canopy.  The number and ecological significance of native plant species in the project are therefore indicators of the degree to which ecological function has been returned to the site

	Additional comment
	The data will show whether the supplementary species planted by HLH have survived or failed in the project. This in turn will indicate the ecological function that is returning to the area. Any species with increasing census count over time can be assumed to have become self-propagating and it can be assumed that it will be spreading beyond the areas in which it was manually planted.



	Relevant SDG Indicator/ Safeguarding Principle
	SDG15 – Life on Land

	Data / Parameter
	Biodiversity of avian fauna in restored ohia-koa-mamane forests

	Unit
	Number of bird species observed within the restored forest of the project

	Description
	This is one of three indicators of how well this project has supported SDG15: BIODIVERSITY of forest birds in the restored native forest

	Source of data
	GS3260_3.1.17_BIODIVERSITY MONITORING PLAN provides a map figure and GPS coordinates for 20 points that are to be used as sample positions for visual and auditory bird observation. Monitoring for bird species is to be conducted in ten-year intervals during June and July.

	Value(s) applied
	NA

	Measurement methods and procedures
	on-ground survey

	Monitoring frequency
	Ten years 

	QA/QC procedures
	NA

	Purpose of data
	Native forest birds rely on ecologically functioning forest for shelter, nest sites, and feeding opportunities. The fact that the 2012 baseline survey recorded no native forest birds at all is a good indicator that forest ecological function was completely absent prior to initiation of Project GS3260.  The number of observations, and of different bird species, is therefore a powerful demonstration of the return of forest ecological function.

	Additional comment
	



C.1.1	Other elements of monitoring plan (if applicable)
[bookmark: _Toc315340778][bookmark: _Toc315881222][bookmark: _Toc317686910]>>

SECTION D	Duration and crediting period
D.1	Duration of project 
50 years
D.1.1	Start date of project 
01/01/2010
D.1.2	Expected operational lifetime of project 
100 years (in perpetuity)
D.1	GS Crediting period of the project/activity 
50 years: 2010 to 2060
D.2.1	Start date of the ongoing GS crediting period
01/01/2010
D.2.3	End date of the ongoing GS crediting period
01/01/2060
D.2.3	Total length of the GS crediting periods
[bookmark: _Toc315340779][bookmark: _Toc315881223]50 years

[bookmark: _Toc307488106][bookmark: _Toc315340781][bookmark: _Toc315881225][bookmark: _Toc317686913]
SECTION E	Stacking of new assets
>> ( If project is looking to stack new assets over GSVERs the required information to demonstrate compliance to the relevant methodology, product specification and additionality shall be presented in the new PDD template launched with GS4GG)
Not applicable

[bookmark: appendix1][bookmark: _Toc315340782][bookmark: _Toc315881226][bookmark: _Toc317686914]Contact information of project participants
	[bookmark: appendix2][bookmark: _Toc315340783][bookmark: _Ref315858648][bookmark: _Toc315881227][bookmark: _Toc317686915]Organization name
	Hawaiian Legacy Hardwoods (HLH)

	Registration number with relevant authority
	EIN # 26-3736546


	Street/P.O. Box
	201 Merchant St. #2240

	Building
	NA

	City
	Honolulu

	State/Region
	Hawaii

	Postcode
	96813

	Country
	USA

	Telephone
		(808) 391-9293 




	Fax
	NA

	E-mail
	jdunster@HLH.co

	Website
	www.HLH.co

	Contact person
	Jeff Dunster

	Title
	CEO

	Salutation
	Mr.

	Last name
	Dunster

	Middle name
	-

	First name
	Jeff

	Department
	NA

	Mobile
	(808) 391-9293

	Direct fax
	NA

	Direct tel.
	(808) 391-9293

	Personal e-mail
	jdunster@HLH.co



	Organization name
	Legacy Carbon

	Registration number with relevant authority
	EIN # 45-1490498


	Street/P.O. Box
	201 Merchant St. #2240

	Building
	NA

	City
	Honolulu

	State/Region
	Hawaii

	Postcode
	96813

	Country
	USA

	Telephone
		(808) 391-9293 




	Fax
	NA

	E-mail
	jdunster@HLH.co

	Website
	legacycarbon.com

	Contact person
	Jeff Dunster

	Title
	President

	Salutation
	Mr.

	Last name
	Dunster

	Middle name
	-

	First name
	Jeff

	Department
	NA

	Mobile
	(808) 391-9293

	Direct fax
	NA

	Direct tel.
	(808) 391-9293

	Personal e-mail
	jdunster@HLH.co



	Organization name
	Treehouse Forest Consulting LLC

	Registration number with relevant authority
	EIN # 83-4632100


	Street/P.O. Box
	249 Level Bottom Rd

	Building
	NA

	City
	Check

	State/Region
	Virginia

	Postcode
	24072

	Country
	USA

	Telephone
		(808) 554-2845 




	Fax
	NA

	E-mail
	andrew@treehouse-research.com

	Website
	Treehouse-research.com

	Contact person
	Andrew Callister

	Title
	Principal

	Salutation
	Dr.

	Last name
	Andrew

	Middle name
	-

	First name
	Callister

	Department
	NA

	Mobile
		(808) 554-2845 




	Direct fax
	NA

	Direct tel.
		(808) 554-2845 




	Personal e-mail
	andrew@treehouse-research.com



	Organization name
			Hawai`i Conservation Reserve Enhancement Program (CREP) administered by US Department of Land and Natural Resources







	Registration number with relevant authority
	NA


	Street/P.O. Box
	1151 Punchbowl St 

	Building
	NA

	City
	Honolulu

	State/Region
	Hawaii

	Postcode
	96813

	Country
	USA

	Telephone
			(808) 587-4177 







	Fax
	NA

	E-mail
		marissa.m.chee@hawaii.gov 




	Website
	https://dlnr.hawaii.gov/dofaw/

	Contact person
	Marissa Chee 

	Title
	Statewide Service Forester

	Salutation
	Ms.

	Last name
	Chee

	Middle name
	-

	First name
	Marissa

	Department
	Division of Forestry and Wildlife

	Mobile
	(808) 368-5424 

	Direct fax
	NA

	Direct tel.
	(808) 587-4177

	Personal e-mail
	marissa.m.chee@hawaii.gov



	Organization name
	Four Seasons Resort Hualalai

	Registration number with relevant authority
	EIN: 46-3064161


	Street/P.O. Box
	72-100 Ka'upulehu Drive 

	Building
	NA

	City
	Kailua Kona

	State/Region
	Hawaii

	Postcode
	96740

	Country
	USA

	Telephone
		(808) 325-8521 




	Fax
	(808) 325-8401

	E-mail
	Earl.regidor@fourseasons.com

	Website
	https://www.fourseasons.com/hualalai/

	Contact person
	Earl Regidor

	Title
	Director of Cultural Center

	Salutation
	Mr.

	Last name
	Regidor

	Middle name
	-

	First name
	Earl

	Department
	NA

	Mobile
	(808) 325-8521

	Direct fax
	NA

	Direct tel.
	(808) 325-8521

	Personal e-mail
	Earl.regidor@fourseasons.com



	Organization name
	Alohilani Resort

	Registration number with relevant authority
	EIN 46-1773855


	Street/P.O. Box
	2490 Kalakaua Avenue

	Building
	NA

	City
	Honolulu

	State/Region
	Hawaii

	Postcode
	96815

	Country
	USA

	Telephone
		(808) 921-6127 




	Fax
	NA

	E-mail
	mgrauso@alohilaniresort.com

	Website
	https://www.alohilaniresort.com

	Contact person
	Matthew Grauso

	Title
	General Manager

	Salutation
	Mr.

	Last name
	Grauso

	Middle name
	-

	First name
	Matthew

	Department
	NA

	Mobile
	(808) 238-4299

	Direct fax
	NA

	Direct tel.
	(808) 921-6127

	Personal e-mail
	mgrauso@alohilaniresort.com
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