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Romania: Afforestation of Degraded Agricultural Land Project

Project Design Document

This Project Design Document (PDD) is provided in anticipation and for the purpose of the registration of the Afforestation of Degraded Agricultural Land Project in Romania as Joint Implementation (JI) project under Art. 6 Kyoto Protocol (KP). The PDD and its supporting documents (Baseline Study, Monitoring Plan, etc.) describe the project design in regard of the objectives and requirements of and modalities for JI. The PDD is thus a key document for the validation of the project. 
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1 Key Project Parameters

The following Table presents a summary of key project data. More information is provided in the following sections and tables and in the documents referenced in Section 8.
Table 1
Project Summary

	Project objectives
	Afforestation of 6,728 ha of State-owned degraded agricultural lowlands in the southwest and southeast of the Romanian Plain and the ecological reconstruction of part of the Lower Danube floodplain through the planting of native species.

	Project location
	7 counties of southwest and southeast Romania: Dolj, Mehedinti, Olt, Braila, Galati, Tulcea and Vaslui.

	Type of project
	CO2 sequestration: Afforestation. Species selection is based on local site conditions and management objectives (fertility, soil stabilization, ecological reconstruction). The main species for degraded lands is Robinia (Robinia pseudoaccacia), a naturalized species which has been planted extensively in Romania over the past century. Where site conditions permit, oak and other broadleaf tree (Quercus cerris) and shrub species will be planted. On the Lower Danube Floodplain native Poplars (Populus alba and Populus nigra) will be planted with some native Willow (Salix spp). 

	Project baseline 
	Business as usual scenario: Continued low-quality grazing (pasture). Very little afforestation would take place, in line with statistical evidence for the past decade and due to the very low internal rate of return on such investments.

	Crediting period
	Fifteen years: The project seeks Emission Reduc​tion Units (ERUs) under Art. 6 KP for a 15-year period.

	Estimated CO2 reduction
	Emission reductions (ERs):
2002 – 2007:
212,697


      2008 – 2012:
410,046


2013 – 2017:
395,416

15 year crediting period:
 2002 – 2017:
  1,018,161

	Sources of ERs
	Only CO2. ERs will be achieved through sequestering carbon in above and below ground biomass and in soils.

	Sustainable development impact
	The project contributes to sustainable development in Romania through
· stabilization of impoverished soils through protection against wind and water erosion

· reconstruction of ecosystem affected by agriculture (Small Island of Braila)

· generation of employment for afforestation works

	Project financing
	Estimate of total project cost in US$:  $10.1 million
All the financing will be provided by the National Forest Administration.

	Project revenues (including sale of CO2 reductions)

	· The project will generate revenues from the sale of timber from thinnings (all species) and harvesting (all species except poplar). Thinnings start in year 6 and are recurrent according to a timetable specific to each species. Robinia is harvested after 30 years. 

· Sale of CO2 ERs to the PCF and other buyers at US$ 3.6/t CO2e is estimated at US$ 3.67 million in nominal terms in the 15 year crediting period

· Estimated PCF purchase value: US$ 3.67 million. 


	Host country approval
	The project was endorsed by the Ministry of Water and Environmental Protection, which chairs the National Commission on Climate Change and is the focal point in Romania for climate change related matters (including the GEF). Romania is an Annex I Party to the UNFCCC. Romania ratified the Kyoto Protocol on March 19, 2001.

	Project start
	Fall 2002. Afforestation, i.e. establishment of the plantations, will be complete within 4 years of project start.


2 Project Entities

The project is sponsored by the National Forest Administration, the public forest administrator in Romania, in charge of around 90% of Romanian forests. The NFA was established in 1996 as a legal state-owned entity with an essentially commercial mandate. The public company had first been created by Government Decision No. 1335/ December 1990 under the name Autonomous Forest Administration. The NFA operates as a financially autonomous organization performing forest management and silvicultural operations, engaging in non-timber forest products and services and providing a range of public service functions. It reports to the State Secretary for Forests within the Ministry of Agriculture, Food and Forests (Direction of Forests, DF). The NFA has a broad scope of activities it is required to undertake, in addition to the normal range of management and silvicultural activities, including the following: manage private or community-owned forests on an agreement basis; lease or rent assets; and purchase or accept donations of privately owned lands for afforestation. The NFA is responsible for the administration and management of protected forest areas including national parks. It is also obliged to ensure that state forests contribute to improvement of the environment and ensure supply of wood for the national economy.

Table 2
Project Partners and Support

	Project sponsor 
	National Forest Administration

Bucharest, Bd. Magheru nr.31, Romania

Contact Person: 
Mr. Ciprian Pahontu

Phone/Fax: 40-1-212-9741 x255 / 40-1-212-9769
E-mail: s.regpad@rosilva.ro



	Project Operator
	National Forest Administration

Bd. Magheru nr.31, 70164 Bucharest, Romania

Contact Person: 
Mr. Ciprian Pahontu

Phone/Fax: 40-1-212-9741 x255 / 40-1-212-9769
E-mail: s.regpad@rosilva.ro



	Project planning and assistance
	· World Bank, Europe and Central Asia Region, Environmentally and Socially Sustainable Development (1818 H St NW Washington DC 20433):  Benoît Bosquet, Task Manager, bbosquet@worldbank.org, Tel: 1-202-458-0923

· World Bank Prototype Carbon Fund (1818 H St NW Wash. DC 20433): 
Benoît Bosquet, Natural Resources Management Specialist, bbosquet@worldbank.org, Tel: 1-202-458-0923




3 Project and Sector Background

The National Forest Policy and Strategy (NFPS) was developed in 2000 with World Bank support. It was the first open, transparent and consultative forest policy and strategy development process and involved representatives of the main forest stakeholders in the country. It was endorsed by the Ministry of Water, Forests and Environmental Protection, the Ministry of Industries and the Ministry of Education in December 2000. Afforestation of degraded agricultural lands is one of the strategic actions foreseen.

The Romanian public authority responsible for forests is the Department of Forests (DF) in the Ministry of Agriculture, Food and Forests (MAFF). The DF has two Directorates including the Forest Inspectorate and the Strategy, Policy & Legislation Directorate, both of which report directly to the Secretary of State for Forests. The regulatory functions are contained within the Strategy, Policy & Legislation Directorate, while the support function is concentrated in the newly formed Private Forests Management Office.

The National Forest Administration (NFA) is responsible for managing State forestland (December 2001 circa 90% of all forests), under policy and legislative direction from the Department of Forests. Government Decision No. 173 (January 2001) determines the scope and type of activities that can be undertaken by the NFA. These are broad and enable the NFA to undertake, in addition to the normal range of management and silvicultural activities, the following: forest management on private or communal forests on an agreement basis; lease or rent of assets; and purchase of private owned lands for afforestation. The NFA is responsible for the administration and management of protected forest areas including national parks. It is also in charge of ensuring that state forests contribute to environmental quality and supply wood for the national economy.  

The Romanian forest sector is undergoing far-reaching reforms, one of the most important of which is the restitution of forestland to pre-1948 owners. Under this policy, 40% of the forests managed by the NFA could be restituted to individuals and communities.

4 Project Description

The project concerns the afforestation (manual and mechanized) of degraded agricultural lands in the southwest and southeast of the Romanian Plain and the ecological reconstruction of part of the Lower Danube floodplain (Braila and Olt Counties) through the planting of native species. Species selection is based on local site conditions and management objectives (fertility, soil stabilization, ecological reconstruction). The main species for degraded lands is Robinia (Robinia pseudoaccacia), a naturalized species which has been planted extensively in Romania over the past century. Where site conditions permit, oak and other broadleaf tree and shrub species will be planted. On the Lower Danube Floodplain native Poplars (Populus alba and Populus nigra) will be planted with some native Willow (Salix spp). 

The total afforestation area included in the project is 6,728 hectares (net of roads and buildings etc.) and is spread across seven counties.

Apart from 500 hectares on the small Island of Braila, which belong to NFA and are currently being planted, all lands are under the stewardship of the State Domain Agency (SDA) and are in the process of being transferred to the NFA. The transfer will take place on the basis of a Government decision made in April 2002 (Decision no. 357 of April 15, 2002).
The project conforms with overall State forest policy and strategy which identifies degraded agricultural lands for afforestation. There is an estimated 3 million hectares of degraded agricultural lands in Romania.

The project’s degraded lands have been worked intensively for agriculture since the early seventies, coinciding with the extension of the drainage of the river Danube. Initially these lands produced a range of crops including cereals, vegetables, fruits and grapes. Through excessive working and lack of investment in irrigation infrastructure and maintenance, the lands have become degraded and subject to erosion and are now uneconomic for crop production and are either used mainly for pasture or abandoned.

The project period is 30 years, which corresponds to one Robinia rotation. This is different from the purchasing period, which was set at 15 years. In this manner the total purchase volume by the PCF (1 MtCO2e) is about half the 100 year average carbon sequestration (1.9 MtCO2e). Please see the details in Section 9.
5 Global Environmental Benefits

5.1 Project Baseline and Environmental Additionality 

In this project, the baseline scenario is defined as the most likely land use scenario for the land selected for afforestation. 

The argument that this project is additional is built on two pillars: (1) simple consideration of historical evidence; and (2) comparison of the financial merits of alternative land-use options.

First, Romania has a policy of afforesting 25,000 ha of degraded agricultural land per year. Yet, the NFA has afforested an annual average of 345 hectares over the past ten years. The main reason why so little land has been afforested is that NFA has not found the economics of such an investment attractive. This suggests that, in the absence of carbon finance, the business as usual scenario would prevail, in other words little or no afforestation would take place. However, this argument is backward-looking. It needs to be backed up with a forward-looking approach.

Second, the forward-looking methodology proposed to determine the baseline scenario and establish additionality of the project is financial analysis. The method consists of selecting a number of feasible land-use options for the land included in the project and determining which one is the most likely to materialize in light of financial considerations (costs and benefits). The net present value (NPV) and financial internal rate of return (FIRR) are calculated for each of these options. The option with the highest NPV or FIRR is considered as the baseline scenario.

The options include: pasture, grain and fruit crops, total abandonment and afforestation. Grain and fruit crops, selected in agreement with the Central Research Station for Agricultural Crops on Sands, are: maize; winter wheat; water melon; vines; and orchard (peach).

The project area can be divided into two quite separate components: (i) degraded agricultural lands; and (ii) the Lower Danube Floodplain. The degraded lands have very poor site productivity and in the absence of carbon credits are incapable of yielding anything like an economic return. The overall FIRR in the absence of carbon credits is 2.04%. This is less than the FIRR of pasture, which can be considered as the baseline scenario. With carbon credits, the IRR increases to 3.86% for the overall project (components (i) and (ii)), which is slightly better than pasture. Other land use options produce much worse results.

Hurdle discount rates have been developed for use in forestry investment decision making and represent the minimum FIRR required to undertake the investment. The rates vary depending on ownership category (state, private), perceived risk and alternative opportunities for investment but are within the range of 2.5 to 7% for State forestry. 

The project FIRR without carbon is lower than minimum hurdle rates and thus would not normally be considered for investment. The with-carbon IRR shows a return which some other State forestry organizations might consider worthwhile. Thus it is reasonable to conclude that the project areas would not be afforested in the absence of carbon credits.

The afforestation of the Lower Danube Floodplain represents a special case – it is ecological restoration.  No harvesting will take place and consequently no timber revenues will ensue. Thus this area could not be considered as part of the normal afforestation undertaken by the NFA since 1991. It is only possible to afforest these areas under the project and with the inclusion of carbon credits.

Thus considering the economics of the project, the area would not normally be planted under commercial criteria.

The NFA has afforested an annual average of 345 hectares over the past ten years. Can afforestation of that area be considered additional? Yes, for the same reason that such afforestation is not profitable and would not be undertaken if the NFA did not pursue environmental objectives, which create positive externalities for society at large. Simple pasture has a higher FIRR, but afforestation generates additional benefits, which are difficult to value and do not accrue to the NFA, such as soil and microclimatic improvements, erosion control, enrichment of biological diversity, etc.

In sum, the total project area can be considered as eligible under the additionality criterion both from an economic and technical viewpoint.

Table 3
Baseline and Additionality Issues 

	“Issue” Area
	Explanation

	Project baseline 
	Business as usual (BAU) scenario: Continued low-quality grazing (pasture), which has the highest FIRR and NPV of all the land-use options before carbon finance.

	Baseline methodology
	Financial analysis: The method consists of selecting a number of feasible land-use options for the land included in the project and determining which one is the most likely to materialize in light of financial considerations (costs and benefits). The NPV and FIRR are calculated for each of these options. The option with the highest NPV or FIRR is considered as the baseline scenario.

	Plausible scenarios 
	The NFA has afforested an annual average of 345 hectares over the past ten years. The main reason why so little land has been afforested is that NFA has not found the economics of such an investment attractive. This suggests that, in the absence of carbon finance, little or no afforestation would take place. 

	Baseline drivers
	Cost of afforestation and availability of land for afforestation.

	Geographical boundary
	The 6,728 ha afforested under the project.

	System boundary
	The 6,728 ha afforested under the project. No leakage is expected.

	Time boundary
	15 years


	Leakage
	No leakage identified. 

	GHG coverage 
	Only CO2 is relevant and can be claimed. 

	Environmental additionality
	Real ERs are calculated based on ex post verification that the trees are alive grow.

	ODA and environmental additionality
	No ODA in the project. The project will be financed by the NFA’s own resources.

	Funding (ODA) additionality 
	No ODA in the project.


5.2 Monitoring and Verification 

Instructions for monitoring, ER calculation and verification are contained in the Monitoring Plans (MPs) for the Afforestation of Degraded Agricultural Land Project, which are part of the design documents. The following Tables presents an overview of the MPs. Please refer to the MPs for details. 

Table 4
Monitoring and Verification Provisions

	“Issue” Area
	Explanation

	Monitoring
	The NFA will establish a number of permanent measurement and monitoring plots (sample plots), the exact number of which depends on the level of precision desired. 

The quantity of carbon accruing on the planted sites will be measured over the length of the project and over separate time periods. This is accomplished by measuring the changes in stocks over time. In the first few years, if will suffice to count the number of trees and take photographs. Actual measurements don’t start until canopy closure. 

For forest vegetation, this will be accomplished by monitoring the growth of individual trees in permanent sample plots at given time intervals (5 years), keeping track of growth of survivors, mortality and ingrowth of trees.  The NFA annually monitors newly afforested areas until canopy closure (required by law), which in these afforested lands with lower site classes is going to occur over at least the first five years. This NFA monitoring will be able to ensure that the project is on track during this critical time. Changes in carbon per tree will be estimated and summed per plot. Changes in carbon stocks in dead wood, and fine litter will also be measured and added to those for the trees. Statistical analyses will then be performed on net carbon accumulation per plot; rates of carbon accumulation will be estimated directly from these analyses.

In contrast to the procedure for vegetation where the original trees in the plots are monitored through time, the same soil sample cannot be monitored over time. Instead, at each sampling interval (every 10 years) a new sample is collected and the analyses will involve subtracting two large pools from each other. 

Each year, estimation of changes in carbon stocks will done using the software CO2Fix and every 5 years for forest plots and every 10 years for soil plots, an adjustment will be made to the estimation based on field measurements.

	Calculation of ERs
	CO2Fix model will be run on an annual basis, with corrections being made every 5 years following field measurements. 

	Date needs 
	Annual monitoring by the NFA including counting surviving trees and taking photographs for the first 4-5 years; annual estimation using CO2Fix; field measurements every 5 years on forest plots and every 10 years on soil plots.

	Conservative ER estimates
	The ER estimates from CO2Fix and on which the PCF purchase will be based have used conservative parameters, growth rates, data selection and methodology. This is illustrated by the fact that field measurements conducted during the baseline study returned higher carbon sequestration figures than  the CO2Fix estimates.

	Verification
	ERs are verifiable: ERs based on CO2Fix simulations and field measurements following a standard protocol. A monitoring management and operational system will be established including clear responsibilities, transparent record keeping, training, quality control, auditing procedures and verification.

	Baseline, MP revision
	Not applicable.

	Sustainable Development
	The MP defines indicators of socio-economic and environmental impact of the project. Socio-economic indicators including employment and the incidence of illegal grazing.  Environmental indicators include species diversity and abundance. Both of these sets of indicators will be followed every 5 years.


5.3 Emission Reduction Projections 

Emission reductions will follow the S-shaped biomass growth curve for the various species and productivity classes established in this project. Emission reductions will be equal to the difference between the carbon sequestered in above and below ground biomass and in soils in the project and the carbon emissions due to the project, namely the death or destruction of Amorpha and other vegetation types, plus the diesel burnt by the tractors and other machinery in the process of afforestation (site and soil preparation, hole digging, etc.).

Carbon sequestration will be claimed for a 15-year period beginning in the fall of 2002. The emission reductions (ERs) are in the table below. Details can be found in Section 9. 

	Period
	Estimated emission reduction (tCO2e)

	2002-2007
	212,697

	2008-2012
	410,046

	2013-2017
	395,416

	Total (for 15 year crediting period)
	 1,018,160


6 Local Environmental and Socio-Economic Benefits

This project will obviously expand the national forest cover, which is a national objective. Furthermore, the project will enhance biological diversity by turning impoverished agricultural land into forests, one direct and monitorable benefit of which should be the increasing diversity in bird species nesting in the area. Other benefits, which will not be systematically monitored in the course of project implementation, will include soil stabilization, and microclimatic improvements. 

The project will create employment through afforestation works and is expected to contribute to improving agricultural yields in the areas surrounding the newly afforested sites.

Table 7
Domestic and Local Project Benefits

	“Issue” Area
	Explanation

	Local environmental benefits 
	· Expansion in forest cover.

· Enhanced biological diversity, in particular bird species.

· Protection against wind and water erosion of soils.

· Microclimatic improvements.



	Socio-economic benefits
	· Employment creation to fulfill afforestation

· Improvement in agricultural yields thanks to microclimatic improvements and better moisture retention.

	Capacity building
	· Extensive pre-negotiations consultations have been carried out.

· A Grant has been requested from a Japanese Trust Fund administered by the World Bank to finance a communication program that would benefit both local communities and the NFA.

	Technology transfer
	· Demonstration that carbon finance can promote the national goal of afforestation.



	Host Country criteria


	· The Ministry of Water and Environmental Protection has endorsed the project and is expected to formally approve it through the Host Country Agreement. 

· The project is consistent with the World Bank’s Country Assistance strategy.

	Sustainable Development Criteria
	· Expansion in forest cover, which is a national objective.

	Environmental Impact Assessment (EIA)
	· All afforestation projects in Romania are subject to review by the local environmental agency at the pre-feasibility study stage.

· World Bank safeguard and policies are also applicable and require that an environmental management plan be drafted. 


7 PCF Due-Diligence and Expected JI Process Requirements

In anticipation of JI implementation, the PCF attempts to meet the (emerging) JI requirements and modalities also with regard to a due process as far as this is possible at this time and without established JI institutions in host countries and at the UNFCCC level. The following Table contains special process level requirements the project is expected to meet.

Table 8
Other PCF and JI Requirements

	“Issue” Area
	Explanation

	Project risks 
	· Normal project related risks: A PCF risk assessment has been conducted to study project risks and mitigation options (a summary is available). 
· Kyoto Protocol related risks: Standard contractual arrangement envisaged by the PCF included an Emission Reductions Purchase Agreement with the Project Entity and a Host Country Agreement with the host country. Host Country Agreements (HCA) were intended to commit the PCF host countries to a number of obligations, the most significant being the approval of the project, including its contribution to sustainable development, transfer of emission reduction to PCF shareholders, ratification of the Protocol within a specified period of the Protocol coming into force, and being in compliance with the Protocol. The HCA is being negotiated and should be signed in the summer of 2002. Romania has ratified the Kyoto Protocol. 

	World Bank standards 
	The project is part of the PCF’s and World Bank Europe and Central Asia region’s project portfolios. As such is has to meet World Bank project standards, in particular safeguard policies. This is assured by the Bank task team members who follow Bank project preparation and quality assurance procedures.

	Local stakeholder participation
	As part of due diligence and the baseline study, two sets of consultations with local communities took place. These consultations have revealed that in a few areas the project might face opposition from surrounding communities. A Japanese Grant has been requested to further analyze the nature of this opposition and design, in a participatory manner, appropriate solutions taking the interests of communities into account.

	Public comments to validator
	PCF discloses the PDD, baseline study and MP on its website during the valida​tion period and invite comments from Parties, stakeholders and NGO’s for consideration by the validator. 

	Validation
	PCF has selected GFA (in partnership with TUEV) to confirm that the project meets (emerging) JI requirements (determination) and to provide a Validation Report and Opinion. GFA is a certifier under the Forest Stewardship Council, while TUEV is an ISO 14001-certified auditor. Both have notified their interest to the UNFCCC to become independent entities under JI.


8 Project Documents

The following documents have been prepared in the course of the design of the project and support the project design as presented above.

· PCF (2002): Romania Afforestation of Degraded Agricultural Land project – Project Concept Note.

· Winrock International et al. and PCF (2002):  Romania Afforestation of Degraded Agricultural Land project – Baseline Study, Monitoring Plan and Emission Reductions Projection.
· Henry Phillips and PCF (2002): Romania Afforestation of Degraded Agricultural Land project – Technical, Financial and Environmental Assessment Report.

· Malina Voicu and PCF (2002): Romania Afforestation of Degraded Agricultural Land project – Social Assessment.
· World Bank (2002) Romania Afforestation of Degraded Agricultural Land project – Project Concept Document.

· Host Country Endorsement.

9 Emission Reductions Detail

The table and figure below show the annual and cumulative ERs generated by the project.

	Year
	Annual tC
	Cumul tC
	Cumul tCO2
	Average

	2002
	1,932
	1,932
	7,085
	

	2003
	3,348
	5,280
	19,361
	

	2004
	9,337
	14,617
	53,597
	

	2005
	12,990
	27,608
	101,229
	

	2006
	15,121
	42,728
	156,671
	

	2007
	15,280
	58,009
	212,698
	

	2008
	18,156
	76,164
	279,270
	

	2009
	20,765
	96,929
	355,407
	

	2010
	23,062
	119,991
	439,968
	

	2011
	24,535
	144,526
	529,930
	

	2012
	25,313
	169,839
	622,744
	

	2013
	25,083
	194,922
	714,715
	

	2014
	19,503
	214,425
	786,227
	

	2015
	20,351
	234,776
	860,847
	

	2016
	21,286
	256,062
	938,896
	

	2017
	21,618
	277,680
	1,018,161
	443,550

	2018
	22,899
	300,579
	1,102,124
	

	2019
	23,536
	324,115
	1,188,423
	

	2020
	23,736
	347,852
	1,275,457
	

	2021
	24,133
	371,985
	1,363,945
	

	2022
	20,748
	392,733
	1,440,021
	

	2023
	19,447
	412,180
	1,511,327
	

	2024
	20,418
	432,598
	1,586,193
	

	2025
	21,860
	454,458
	1,666,345
	

	2026
	22,077
	476,535
	1,747,294
	

	2027
	21,606
	498,141
	1,826,515
	

	2028
	20,841
	518,981
	1,902,932
	

	2029
	19,940
	538,922
	1,976,046
	

	2030
	19,026
	557,948
	2,045,810
	956,181

	2031
	18,148
	576,096
	2,112,352
	

	2032
	-36,880
	539,216
	1,977,125
	

	2033
	-55,204
	484,012
	1,774,712
	

	2034
	-38,559
	445,454
	1,633,330
	

	2035
	-10,868
	434,586
	1,593,480
	

	2036
	1,039
	435,625
	1,597,290
	

	2037
	5,877
	441,502
	1,618,839
	

	2038
	8,300
	449,802
	1,649,272
	

	2039
	10,270
	460,072
	1,686,930
	

	2040
	12,369
	472,441
	1,732,283
	

	2041
	14,162
	486,603
	1,784,211
	

	2042
	15,025
	501,628
	1,839,303
	

	2043
	15,097
	516,724
	1,894,656
	

	2044
	14,829
	531,554
	1,949,031
	

	2045
	11,477
	543,031
	1,991,114
	

	2046
	10,861
	553,892
	2,030,936
	

	2047
	11,647
	565,539
	2,073,643
	

	2048
	13,013
	578,552
	2,121,358
	

	2049
	13,777
	592,329
	2,171,874
	

	2050
	14,239
	606,568
	2,224,083
	1,330,307

	2051
	14,566
	621,134
	2,277,493
	

	2052
	11,215
	632,350
	2,318,615
	

	2053
	10,092
	642,441
	2,355,619
	

	2054
	11,319
	653,760
	2,397,122
	

	2055
	12,118
	665,879
	2,441,556
	

	2056
	13,241
	679,120
	2,490,107
	

	2057
	13,224
	692,344
	2,538,596
	

	2058
	12,745
	705,089
	2,585,327
	

	2059
	12,040
	717,129
	2,629,472
	

	2060
	11,321
	728,450
	2,670,983
	

	2061
	10,629
	739,079
	2,709,955
	

	2062
	-44,097
	694,982
	2,548,266
	

	2063
	-61,997
	632,985
	2,320,945
	

	2064
	-44,834
	588,151
	2,156,554
	

	2065
	-16,676
	571,475
	2,095,408
	

	2066
	-4,144
	567,331
	2,080,212
	

	2067
	1,165
	568,496
	2,084,484
	

	2068
	3,919
	572,415
	2,098,855
	

	2069
	6,153
	578,568
	2,121,414
	

	2070
	8,472
	587,040
	2,152,480
	

	2071
	10,488
	597,527
	2,190,934
	

	2072
	11,525
	609,052
	2,233,192
	

	2073
	11,726
	620,778
	2,276,187
	

	2074
	11,592
	632,370
	2,318,691
	

	2075
	8,448
	640,818
	2,349,668
	

	2076
	7,888
	648,707
	2,378,592
	

	2077
	8,820
	657,527
	2,410,931
	

	2078
	10,324
	667,850
	2,448,784
	

	2079
	11,268
	679,118
	2,490,100
	

	2080
	11,902
	691,020
	2,533,739
	

	2081
	12,399
	703,419
	2,579,203
	

	2082
	9,205
	712,624
	2,612,955
	

	2083
	8,202
	720,826
	2,643,029
	

	2084
	9,542
	730,369
	2,678,018
	

	2085
	10,640
	741,009
	2,717,032
	

	2086
	11,765
	752,774
	2,760,171
	

	2087
	11,844
	764,618
	2,803,599
	

	2088
	11,474
	776,092
	2,845,669
	

	2089
	10,942
	787,033
	2,885,788
	

	2090
	10,404
	797,437
	2,923,937
	

	2091
	9,891
	807,328
	2,960,203
	PEAK

	2092
	-44,689
	762,639
	2,796,343
	

	2093
	-62,513
	700,126
	2,567,128
	

	2094
	-45,329
	654,797
	2,400,923
	

	2095
	-16,951
	637,846
	2,338,768
	

	2096
	-4,557
	633,289
	2,322,060
	

	2097
	699
	633,988
	2,324,623
	

	2098
	3,470
	637,458
	2,337,345
	

	2099
	5,706
	643,164
	2,358,269
	

	2100
	8,036
	651,200
	2,387,732
	1,900,325
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Unit Costs

		Average Costs* per ha ($)

				Description		Cost (USD)

						Poplar		Robinia		Oak		Other Blvd

				Seedlings		240		140		160		160

				Site preparation		100		100		100		100

				Soil preparation		500		700		600		600

				Establishment		120		180		180		180

				Subtotal		960		1,120		1,040		1,040

				Maintenance year 1		140		180		140		140

				Maintenance year 2		141		181		141		141

				Maintenance year 3		100		-		100		100

				Maintenance year 4		60		-		80		80

				Maintenance year 5		60		-		80		80

				Subtotal		501		361		541		541

				Total		1,461		1,481		1,581		1,581

				Annual Maintenance		0.75		0.75		0.75		0.75





Costs

		

				Year		Planting (ha)										Maintenance Years 1-5 (ha)

						Poplar		Robinia		Oak		Other		Total		Poplar		Robinia		Oak		Other		Total

				1		800		1,200		- 0		- 0		2,000		800		1,200		- 0		- 0		2,000

				2		700		1,000		- 0		- 0		1,700		1,500		2,200		- 0		- 0		3,700

				3		700		1,000		- 0		- 0		1,700		2,200		2,000		- 0		- 0		4,200

				4		527		229		572		- 0		1,328		2,727		1,229		572		- 0		4,528

				5												2,727		229		572		- 0		3,528

				6												1,927				572		- 0		2,499

				7												1,227				572		- 0		1,799

				8												527				572		- 0		1,099

				9

				10

				11

				12

				13

				14

				15

				Totals		2,727		3,429		572		- 0		6,728		13,635		6,858		2,860		- 0		23,353

				Year		Planting ($)										Maintenance Years 1-5 ($)										Maintenance		Grand

						Poplar		Robinia		Oak		Other		Total		Poplar		Robinia		Oak		Other		Total		Annual ($)		Total ($)

				1		768,000		1,344,000		- 0		- 0		2,112,000		112,000		216,000		- 0		- 0		328,000				2,440,000

				2		672,000		1,120,000		- 0		- 0		1,792,000		210,800		397,200		- 0		- 0		608,000				2,400,000

				3		672,000		1,120,000		- 0		- 0		1,792,000		276,700		361,000		- 0		- 0		637,700		900		2,430,600

				4		505,920		256,480		594,880		- 0		1,357,280		290,480		222,220		80,080		- 0		592,780		1,650		1,951,710

				5												234,307		41,449		80,652		- 0		356,408		2,400		358,808

				6												136,700				57,200		- 0		193,900		3,172		197,072

				7												73,620				45,760		- 0		119,380		3,697		123,077

				8												31,620				45,760		- 0		77,380		4,222		81,602

				9																						5,046		5,046

				10																						5,046		5,046

				11																						5,046		5,046

				12																						5,046		5,046

				13																						5,046		5,046

				14																						5,046		5,046

				15																						5,046		5,046

				16																						5,046		5,046

				17																						5,046		5,046

				18																						5,046		5,046

				19																						5,046		5,046

				20																						5,046		5,046

				21																						5,046		5,046

				22																						5,046		5,046

				23																						5,046		5,046

				24																						5,046		5,046

				25																						5,046		5,046

				26																						5,046		5,046

				27																						5,046		5,046

				28																						5,046		5,046

				29																						5,046		5,046

				30																						5,046		5,046

				Totals		2,617,920		3,840,480		594,880		- 0		7,053,280		1,366,227		1,237,869		309,452		- 0		2,913,548		127,052		10,093,880





DR+DC

		Assumptions						Value

		1		Discount Rate				5%

		2		Price Increase				0%								NPV		IRR

		3		Cost Increase				0%								-   4,927,626		0.00%		Timber		-732.4058344437

		4		Stocking				90.0%								-   2,122,573		3.73%		Timber+Carbon		-   315.48

		5		Carbon Price				10		Period		12

		6		Carbon Price				14		Period		20

		7		Carbon Price				14		Period		30				Tons Carbon		495,157		Years 1-30

		8		Carbon Correction Factor				90%										177,658		Years 1-12

		9		Robinia Prices				2		2 = Original; 3 = Revised

				Project		Timber		Timber								Carbon		Adjusted		Adjusted

				Year		Costs		Revenues		Cashflow		NDR				Revenues		Cashflow		NDR

				1		-   2,440,000		- 0		-   2,440,000		-   2,440,000						-   2,440,000		-   2,440,000

				2		-   2,400,000		- 0		-   2,400,000		-   2,285,714						-   2,400,000		-   2,285,714

				3		-   2,430,600		- 0		-   2,430,600		-   2,204,626						-   2,430,600		-   2,204,626

				4		-   1,951,710		- 0		-   1,951,710		-   1,685,960				117,077		-   1,834,633		-   1,584,825

				5		-   358,808		- 0		-   358,808		-   295,192				111,085		-   247,723		-   203,802

				6		-   197,072		16,270		-   182,429		-   142,938				153,575		-   28,854		-   22,608

				7		-   123,077		17,529		-   107,300		-   80,069				165,415		58,114		43,366

				8		-   81,602		7,059		-   75,248		-   53,478				180,061		104,813		74,489

				9		-   5,046		379		-   4,705		-   3,184				200,740		196,035		132,684

				10		-   5,046		- 0		-   5,046		-   3,253				194,944		189,898		122,410

				11		-   5,046		- 0		-   5,046		-   3,098				227,547		222,501		136,596

				12		-   5,046		- 0		-   5,046		-   2,950				225,567		220,521		128,934

				13		-   5,046		71,593		59,388		33,069				305,712		365,100		203,301

				14		-   5,046		78,380		65,496		34,734				267,950		333,447		176,834

				15		-   5,046		32,799		24,473		12,361				220,118		244,591		123,535

				16		-   5,046		3,144		-   2,216		-   1,066				247,885		245,669		118,171

				17		-   5,046		- 0		-   5,046		-   2,312				261,261		256,215		117,375

				18		-   5,046		8,971		3,028		1,321				269,291		272,318		118,812

				19		-   5,046		- 0		-   5,046		-   2,097				271,813		266,767		110,847

				20		-   5,046		202,296		177,020		70,053				276,810		453,830		179,596

				21		-   5,046		215,780		189,156		71,291				234,158		423,314		159,543

				22		-   5,046		95,911		81,274		29,173				217,769		299,043		107,339

				23		-   5,046		9,035		3,085		1,055				230,000		233,085		79,680

				24		-   5,046		- 0		-   5,046		-   1,643				248,165		243,119		79,153

				25		-   5,046		- 0		-   5,046		-   1,565				250,904		245,858		76,233

				26		-   5,046		- 0		-   5,046		-   1,490				244,966		239,920		70,849

				27		-   5,046		- 0		-   5,046		-   1,419				235,327		230,281		64,764

				28		-   5,046		- 0		-   5,046		-   1,352				223,982		218,936		58,642

				29		-   5,046		- 0		-   5,046		-   1,287				212,466		207,420		52,912

				30		-   5,046		18,455,086		16,604,532		4,034,010				201,398		16,805,930		4,082,939

				Totals		-   10,093,880		19,214,233		7,198,929		-   4,927,626				5,995,986		13,194,916		-   2,122,573





Timber Revenues

				Base Revenue Table (Values from Yields)

						Poplar						Robinia								Oaks				Other

				Age		II		III		IV		II		III		IV		V		IV		V		IV		V

				1

				2

				3

				4

				5

				6								29		18		9		2

				7

				8

				9

				10

				11

				12

				13								154		78		35		14

				14

				15																20		14		20		14

				16

				17

				18

				19

				20								451		216		110		39

				21

				22

				23

				24

				25				2,044				6,353		3,581		1,677		675		1,134		882		1,134		882

				26				2,116				6,624		3,752		1,763		710		1,197		932		1,197		932

				27				2,190				6,906		4,156		1,852		746		1,368		1,066		1,368		1,066

				28				2,267				7,197		4,351		1,945		783		1,443		1,126		1,443		1,126

				29				2,347				7,500		4,817		2,249		906		1,639		1,280		1,639		1,280

				30				2,429				7,813		5,042		2,361		951		1,729		1,393		1,729		1,393

				Actual Revenues

				Project		Poplar						Robinia								Oaks				Other				Timber		Project

				Year		II		III		IV		II		III		IV		V		IV		V		IV		V		Revenues		Age

				1																								- 0		1

				2																								- 0		2

				3																								- 0		3

				4																								- 0		4

				5																								- 0		5

				6								- 0		12,831		3,273		166										16,270		6

				7								- 0		17,529		- 0		- 0										17,529		7

				8								- 0		3,138		3,148		773										7,059		8

				9								- 0		- 0		- 0		379										379		9

				10																								- 0		10

				11																								- 0		11

				12																								- 0		12

				13								- 0		57,374		12,846		1,373										71,593		13

				14								- 0		78,380		- 0		- 0										78,380		14

				15								- 0		14,030		12,357		6,412		- 0		- 0		- 0		- 0		32,799		15

				16								- 0		- 0		- 0		3,144		- 0		- 0		- 0		- 0		3,144		16

				17																- 0		- 0		- 0		- 0		- 0		17

				18																2,876		6,095		- 0		- 0		8,971		18

				19																								- 0		19

				20								- 0		157,951		40,399		3,945										202,296		20

				21								- 0		215,780		- 0		- 0										215,780		21

				22								- 0		38,625		38,862		18,424										95,911		22

				23								- 0		- 0		- 0		9,035										9,035		23

				24																								- 0		24

				25																								- 0		25

				26																								- 0		26

				27																								- 0		27

				28																								- 0		28

				29																								- 0		29

				30				6,326,878				- 0		9,286,267		1,557,431		631,712		194,269		458,530		- 0		- 0		18,455,086		30





Carbon

		

				C sequestration (tC/ha yr and cumul)

																																																																												Gross		Corrected

				Year				Robinia-II *				Robinia-III *				Robinia-IV *				Robinia-V *				Poplar II				Poplar III				Poplar IV				Cerris IV				Cerris V				Other Blvds IV				Other Blvds V						Robinia II		Robinia III		Robinia IV		Robinia V		Poplar II		Poplar III		Poplar IV		Oak IV		Oak V		OB IV		OB V		Total		Total		Value

								annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul		annual		cumul

				2002		1						1.10		1.10		0.78		0.78		0.22		0.22						1.06		1.06						0.38		0.38		0.31		0.31										1		0		805		287		22		0		848		0		0		0		0		0		1962		1766		17660

				2003		2						2.02		3.12		1.42		2.20		0.39		0.61						1.88		2.94						0.50		0.88		0.39		0.70										2		0		2579		523		39		0		2246		0		0		0		0		0		5386		4848		48476

				2004		3						2.76		5.88		1.91		4.11		0.53		1.14						2.44		5.38						0.60		1.48		0.44		1.14										3		0		4237		979		156		0		4010		0		0		0		0		0		9382		8444		84438

				2005		4						3.25		9.13		2.19		6.30		0.61		1.75						2.67		8.05						0.63		2.11		0.45		1.59										4		0		5501		1309		294		0		5719		0		54		133		0		0		13009		11708		117077

				2006		5						3.50		12.63		2.31		8.61		0.65		2.40						2.60		10.65						0.64		2.75		0.44		2.03										5		0		6306		1526		402		0		6648		0		71		168		0		0		15121		13608		136085

				2007		6						4.29		16.92		2.56		11.17		0.77		3.17						2.99		13.64						0.73		3.48		0.42		2.45										6		0		7222		1717		483		0		7367		0		85		189		0		0		17064		15358		153575

				2008		7						4.11		21.03		2.27		13.44		0.75		3.92						3.35		16.99						0.82		4.30		0.42		2.87										7		0		7925		1653		518		0		8000		0		89		194		0		0		18379		16541		165415

				2009		8						4.95		25.98		2.67		16.11		0.92		4.84						3.66		20.65						0.88		5.18		0.39		3.26										8		0		8501		1889		600		0		8736		0		91		189		0		0		20007		18006		180061

				2010		9						5.66		31.64		3.08		19.19		1.09		5.93						3.92		24.57						0.93		6.11		0.38		3.64										9		0		9829		1937		636		0		9619		0		104		181		0		0		22304		20074		200740

				2011		10						5.94		37.58		3.28		22.47		1.18		7.11						4.13		28.70						0.95		7.06		0.37		4.01										10		0		10894		2152		719		0		10375		0		116		181		0		0		24438		21994		219944

				2012		11						5.74		43.32		3.26		25.73		1.26		8.37						3.92		32.62						1.15		8.21		0.43		4.44										11		0		11155		2290		846		0		10700		0		125		168		0		0		25283		22755		227547

				2013		12						5.48		48.80		3.21		28.94		1.33		9.70						3.72		36.34						1.34		9.55		0.49		4.93										12		0		10815		2342		934		0		10677		0		132		163		0		0		25063		22557		225567

				2014		13						5.19		53.99		3.12		32.06		1.37		11.07						3.55		39.89						1.51		11.06		0.54		5.47										13		0		10307		2302		996		0		10365		0		135		159		0		0		24263		21837		305712

				2015		14						2.84		56.83		1.81		33.87		0.97		12.04						3.38		43.27						1.65		12.71		0.59		6.06										14		0		8250		1802		1007		0		9859		0		163		185		0		0		21266		19139		267950

				2016		15						3.84		60.67		2.48		36.35		1.24		13.28						3.22		46.49						1.77		14.48		0.63		6.69				2164.21						15		0		6580		2017		1068		0		9387		0		190		211		0		0		19454		17508		245118

				2017		16						4.46		65.13		2.80		39.15		1.41		14.69						3.18		49.67						1.18		15.66		0.44		7.13										16		0		7613		1671		908		0		9035		0		214		232		0		0		19673		17706		247885

				2018		17						4.69		69.82		2.90		42.05		1.47		16.16						3.14		52.81						1.48		17.14		0.65		7.78										17		0		8580		1945		948		0		8773		0		234		254		0		0		20735		18662		261261

				2019		18						4.88		74.70		2.97		45.02		1.54		17.70						3.11		55.92						1.68		18.82		0.81		8.59										18		0		9061		2084		1096		0		8609		0		251		271		0		0		21372		19235		269291

				2020		19						5.03		79.73		3.02		48.04		1.60		19.30						3.07		58.99						1.73		20.55		0.90		9.49										19		0		9401		2138		1169		0		8507		0		168		189		0		0		21572		19415		271813

				2021		20						5.14		84.87		3.05		51.09		1.63		20.93						3.05		62.04						1.76		22.31		0.97		10.46										20		0		9666		2174		1219		0		8421		0		210		280		0		0		21969		19772		276810

				2022		21						1.53		86.40		0.91		52.00		0.74		21.67						2.92		64.96						1.77		24.08		1.00		11.46										21		0		7160		1404		1174		0		8259		0		239		348		0		0		18584		16726		234158

				2023		22						3.99		90.39		2.48		54.48		1.39		23.06						2.78		67.74						1.76		25.84		1.02		12.48										22		0		5371		1992		1267		0		8021		0		246		387		0		0		17283		15555		217769

				2024		23						4.58		94.97		2.87		57.35		1.56		24.62						2.65		70.39						1.75		27.59		1.04		13.52										23		0		7616		1378		875		0		7717		0		250		417		0		0		18254		16429		230000

				2025		24						4.64		99.61		2.96		60.31		1.58		26.20						2.55		72.94						1.73		29.32		1.06		14.58										24		0		8691		1967		977		0		7380		0		251		430		0		0		19696		17726		248165

				2026		25						4.62		104.23		3.00		63.31		1.59		27.79						2.44		75.38						1.72		31.04		1.07		15.65										25		0		8842		2120		1206		0		7057		0		250		439		0		0		19913		17922		250904

				2027		26						4.36		108.59		2.86		66.17		1.55		29.34						2.33		77.71						1.70		32.74		1.08		16.73										26		0		8642		2100		1250		0		6754		0		249		447		0		0		19442		17498		244966

				2028		27						4.12		112.71		2.71		68.88		1.50		30.84						2.22		79.93						1.70		34.44		1.08		17.81										27		0		8203		2059		1254		0		6459		0		246		456		0		0		18677		16809		235327

				2029		28						3.85		116.56		2.56		71.44		1.44		32.28						2.12		82.05						1.69		36.13		1.07		18.88										28		0		7719		1955		1232		0		6167		0		244		460		0		0		17776		15999		223982

				2030		29						3.62		120.18		2.42		73.86		1.40		33.68						2.01		84.06						1.67		37.80		1.08		19.96										29		0		7237		1850		1195		0		5874		0		241		464		0		0		16862		15176		212466

				2031		30						3.41		123.59		2.29		76.15		1.35		35.03						1.89		85.95						1.67		39.47		1.08		21.04										30		0		6805		1749		1151		0		5573		0		241		464		0		0		15984		14386		201398

				2032		31						-51.33		72.26		-31.97		44.18		-15.03		20.00						1.69		87.64						-0.32		39.15		0.08		21.12										31		0		-33516		-10908		-519		0		5199		0		240		460		0		0		-39044		-35140		-491954

				2033		32						-14.13		58.13		-8.42		35.76		-4.19		15.81						1.48		89.12						0.93		40.08		0.80		21.92										32		0		-61063		-2288		532		0		4749		0		237		464		0		0		-57368		-51631		-722834

				2034		33						-4.40		53.73		-2.59		33.17		-1.52		14.29						1.29		90.41						1.34		41.42		1.09		23.01										33		0		-26539		-12271		-6862		0		4247		0		237		464		0		0		-40723		-36650		-513106

				2035		34						-1.46		52.27		-0.74		32.43		-0.73		13.56						1.09		91.50						1.43		42.85		1.19		24.20										34		0		-7998		-3253		-5472		0		3702		0		-45		34		0		0		-13032		-11729		-164203

				2036		35						0.04		52.31		0.17		32.60		-0.33		13.23						0.91		92.41						1.48		44.33		1.26		25.46										35		0		-2218		-854		-1702		0		3174		0		132		344		0		0		-1125		-1012		-14174

				2037		36						1.57		53.88		0.90		33.50		0.02		13.25						0.83		93.24						1.53		45.86		1.27		26.73										36		0		928		69		-687		0		2744		0		190		469		0		0		3713		3342		46783

				2038		37						1.86		55.74		0.90		34.40		0.12		13.37						0.76		94.00						1.56		47.42		1.26		27.99										37		0		2939		391		-309		0		2400		0		203		512		0		0		6136		5522		77313

				2039		38						3.04		58.78		1.50		35.90		0.39		13.76						0.69		94.69						1.59		49.01		1.26		29.25										38		0		4366		871		-27		0		2145		0		210		542		0		0		8106		7296		102138

				2040		39						3.99		62.77		2.08		37.98		0.63		14.39						0.61		95.30						1.61		50.62		1.26		30.51										39		0		6294		1084		124		0		1940		0		217		546		0		0		10205		9185		128584

				2041		40						4.46		67.23		2.38		40.36		0.77		15.16						0.54		95.84						1.63		52.25		1.26		31.77										40		0		7799		1407		287		0		1743		0		222		542		0		0		11998		10798		151177

				2042		41						4.42		71.65		2.46		42.82		0.90		16.06						0.50		96.34						-0.76		51.49		-0.19		31.58										41		0		8410		1642		474		0		1569		0		226		542		0		0		12861		11575		162048

				2043		42						4.30		75.95		2.49		45.31		1.00		17.06						0.48		96.82						0.82		52.31		0.78		32.36										42		0		8366		1759		604		0		1433		0		229		542		0		0		12933		11639		162950

				2044		43						4.09		80.04		2.47		47.78		1.08		18.14						0.44		97.26						1.27		53.58		1.08		33.44										43		0		8085		1780		705		0		1323		0		231		542		0		0		12665		11399		159583

				2045		44						1.84		81.88		1.21		48.99		0.69		18.83						0.40		97.66						1.35		54.93		1.15		34.59										44		0		6207		1327		742		0		1227		0		-108		-82		0		0		9313		8382		117348

				2046		45						2.92		84.80		1.92		50.91		1.00		19.83						0.35		98.01						1.39		56.32		1.18		35.77										45		0		4710		1581		833		0		1121		0		116		335		0		0		8697		7827		109578

				2047		46						3.61		88.41		2.29		53.20		1.17		21.00						0.29		98.30						1.39		57.71		1.19		36.96										46		0		5892		1271		687		0		989		0		180		464		0		0		9483		8535		119487

				2048		47						3.90		92.31		2.43		55.63		1.26		22.26						0.24		98.54						1.36		59.07		1.17		38.13										47		0		6987		1574		751		0		851		0		192		495		0		0		10849		9764		136703

				2049		48						4.13		96.44		2.52		58.15		1.34		23.60						0.17		98.71						1.33		60.40		1.17		39.30										48		0		7569		1738		909		0		691		0		197		507		0		0		11613		10452		146324

				2050		49						4.34		100.78		2.61		60.76		1.40		25.00						0.13		98.84						1.30		61.70		1.15		40.45										49		0		8005		1821		996		0		544		0		197		512		0		0		12075		10867		152144

				2051		50						4.50		105.28		2.66		63.42		1.47		26.47						0.08		98.92						1.27		62.97		1.14		41.59										50		0		8373		1871		1061		0		400		0		193		503		0		0		12402		11162		156268

				2052		51						0.92		106.20		0.54		63.96		0.57		27.04						0.04		98.96						-0.95		62.02		-0.33		41.26										51		0		5950		1123		1018		0		269		0		189		503		0		0		9051		8146		114045

				2053		52						3.42		109.62		2.14		66.10		1.23		28.27						0.01		98.97						0.48		62.50		0.61		41.87										52		0		4229		1729		1130		0		161		0		185		495		0		0		7928		7135		99890

				2054		53						4.04		113.66		2.55		68.65		1.41		29.68						-0.01		98.96						0.94		63.44		0.94		42.81										53		0		6542		1130		744		0		69		0		180		490		0		0		9155		8240		115354

				2055		54						4.13		117.79		2.65		71.30		1.45		31.13						-0.06		98.90						1.03		64.47		1.01		43.82										54		0		7675		1733		850		0		-27		0		-135		-142		0		0		9954		8959		125424

				2056		55						4.13		121.92		2.71		74.01		1.46		32.59						-0.09		98.81						1.06		65.53		1.02		44.84										55		0		7876		1900		1086		0		-116		0		68		262		0		0		11077		9969		139572

				2057		56						3.91		125.83		2.58		76.59		1.42		34.01						-0.16		98.65						1.04		66.57		1.02		45.86										56		0		7731		1888		1142		0		-238		0		133		404		0		0		11060		9954		139361

				2058		57						3.69		129.52		2.46		79.05		1.38		35.39						-0.20		98.45						1.01		67.58		1.00		46.86										57		0		7350		1865		1152		0		-367		0		146		434		0		0		10581		9523		133318

				2059		58						3.44		132.96		2.31		81.36		1.33		36.72						-0.27		98.18						0.97		68.55		0.97		47.83										58		0		6908		1763		1130		0		-515		0		151		439		0		0		9876		8888		124432

				2060		59						3.23		136.19		2.19		83.55		1.29		38.01						-0.32		97.86						0.95		69.50		0.94		48.77										59		0		6465		1677		1099		0		-669		0		148		439		0		0		9157		8242		115381

				2061		60						3.04		139.23		2.07		85.62		1.26		39.27						-0.38		97.48						0.90		70.40		0.93		49.70										60		0		6071		1580		1063		0		-822		0		143		430		0		0		8465		7618		106655

				2062		61						-51.69		87.54		-32.19		53.43		-15.13		24.14						-0.36		97.12						-0.97		69.43		-0.46		49.24										61		0		-34219		-11071		-606		0		-920		0		138		417		0		0		-46261		-41635		-582889

				2063		62						-14.47		73.07		-8.63		44.80		-4.28		19.86						-0.36		96.76						0.25		69.68		0.37		49.61										62		0		-61738		-2443		456		0		-975		0		135		404		0		0		-64161		-57745		-808424

				2064		63						-4.73		68.34		-2.78		42.02		-1.61		18.25						-0.35		96.41						0.62		70.30		0.61		50.22										63		0		-27185		-12418		-6938		0		-984		0		128		400		0		0		-46998		-42298		-592174

				2065		64						-1.77		66.57		-0.92		41.10		-0.81		17.44						-0.33		96.08						0.68		70.98		0.63		50.85										64		0		-8616		-3394		-5545		0		-951		0		-138		-198		0		0		-18840		-16956		-237386

				2066		65						-0.25		66.32		-0.02		41.08		-0.42		17.02						-0.34		95.74						0.70		71.68		0.60		51.45										65		0		-2800		-991		-1774		0		-938		0		36		159		0		0		-6308		-5677		-79484

				2067		66						1.28		67.60		0.73		41.81		-0.06		16.96						-0.32		95.42						0.67		72.35		0.58		52.03										66		0		370		-57		-753		0		-909		0		88		262		0		0		-999		-899		-12587

				2068		67						1.59		69.19		0.74		42.55		0.05		17.01						-0.33		95.09						0.63		72.98		0.56		52.59										67		0		2399		265		-377		0		-900		0		97		271		0		0		1755		1580		22117

				2069		68						2.78		71.97		1.34		43.89		0.32		17.33						-0.31		94.78						0.59		73.57		0.53		53.12										68		0		3854		752		-92		0		-882		0		99		258		0		0		3989		3590		50257

				2070		69						3.74		75.71		1.92		45.81		0.56		17.89						-0.32		94.46						0.54		74.11		0.49		53.61										69		0		5802		969		66		0		-873		0		95		249		0		0		6308		5677		79485

				2071		70						4.22		79.93		2.24		48.05		0.70		18.59						-0.31		94.15						0.51		74.62		0.46		54.07										70		0		7327		1299		231		0		-863		0		89		241		0		0		8324		7491		104877

				2072		71						4.18		84.11		2.32		50.37		0.84		19.43						-0.31		93.84						-1.42		73.20		-0.96		53.11										71		0		7949		1533		419		0		-852		0		84		228		0		0		9361		8425		117946

				2073		72						4.07		88.18		2.36		52.73		0.94		20.37						-0.31		93.53						-0.16		73.04		-0.05		53.06										72		0		7915		1661		549		0		-851		0		77		211		0		0		9562		8606		120480

				2074		73						3.88		92.06		2.34		55.07		1.02		21.39						-0.30		93.23						0.24		73.28		0.24		53.30										73		0		7658		1682		655		0		-837		0		72		198		0		0		9428		8485		118795

				2075		74						1.63		93.69		1.08		56.15		0.63		22.02						-0.30		92.93						0.30		73.58		0.27		53.57										74		0		5802		1233		694		0		-830		0		-202		-413		0		0		6284		5656		79180

				2076		75						2.72		96.41		1.80		57.95		0.94		22.96						-0.30		92.63						0.32		73.90		0.28		53.85										75		0		4316		1491		786		0		-823		0		-23		-21		0		0		5724		5152		72127

				2077		76						3.41		99.82		2.17		60.12		1.12		24.08						-0.29		92.34						0.32		74.22		0.28		54.13										76		0		5508		1181		640		0		-810		0		34		103		0		0		6656		5990		83862

				2078		77						3.71		103.53		2.31		62.43		1.21		25.29						-0.29		92.05						0.30		74.52		0.27		54.40										77		0		6613		1487		704		0		-803		0		43		116		0		0		8160		7344		102813

				2079		78						3.95		107.48		2.41		64.84		1.29		26.58						-0.29		91.76						0.28		74.80		0.27		54.67										78		0		7212		1655		867		0		-796		0		45		120		0		0		9104		8194		114709

				2080		79						4.16		111.64		2.50		67.34		1.36		27.94						-0.28		91.48						0.26		75.06		0.25		54.92										79		0		7659		1738		958		0		-783		0		45		120		0		0		9738		8764		122693

				2081		80						4.33		115.97		2.56		69.90		1.41		29.35						-0.28		91.20						0.23		75.29		0.24		55.16										80		0		8037		1795		1021		0		-776		0		43		116		0		0		10235		9212		128964

				2082		81						0.75		116.72		0.44		70.34		0.53		29.88						-0.28		90.92						-1.42		73.87		-0.99		54.17										81		0		5624		1047		984		0		-769		0		40		116		0		0		7041		6337		88718

				2083		82						3.26		119.98		2.04		72.38		1.19		31.07						-0.28		90.64						-0.35		73.52		-0.19		53.98										82		0		3911		1657		1089		0		-764		0		37		108		0		0		6038		5434		76080

				2084		83						3.88		123.86		2.45		74.83		1.36		32.43						-0.27		90.37						0.00		73.52		0.06		54.04										83		0		6234		1057		706		0		-756		0		33		103		0		0		7378		6641		92969

				2085		84						3.97		127.83		2.56		77.39		1.41		33.84						-0.27		90.10						0.05		73.57		0.09		54.13										84		0		7370		1664		818		0		-749		0		-202		-426		0		0		8476		7628		106798

				2086		85						3.99		131.82		2.62		80.01		1.42		35.26						-0.26		89.84						0.06		73.63		0.11		54.24										85		0		7585		1831		1050		0		-734		0		-50		-82		0		0		9601		8641		120977

				2087		86						3.76		135.58		2.49		82.50		1.38		36.64						-0.27		89.57						0.08		73.71		0.11		54.35										86		0		7453		1823		1108		0		-729		0		0		26		0		0		9680		8712		121967

				2088		87						3.54		139.12		2.37		84.87		1.34		37.98						-0.26		89.31						0.08		73.79		0.11		54.46										87		0		7065		1800		1120		0		-721		0		7		39		0		0		9310		8379		117302

				2089		88						3.31		142.43		2.23		87.10		1.30		39.28						-0.26		89.05						0.08		73.87		0.11		54.57										88		0		6636		1702		1100		0		-716		0		9		47		0		0		8777		7900		110597

				2090		89						3.09		145.52		2.11		89.21		1.25		40.53						-0.25		88.80						0.07		73.94		0.10		54.67										89		0		6206		1615		1067		0		-706		0		11		47		0		0		8240		7416		103826

				2091		90						2.91		148.43		1.99		91.20		1.22		41.75						-0.26		88.54						0.07		74.01		0.09		54.76										90		0		5813		1522		1036		0		-702		0		11		47		0		0		7727		6954		97360

				2092		91						-51.81		96.62		-32.27		58.93		-15.17		26.58						-0.24		88.30						-1.29		72.72		-0.93		53.83										91		0		-34462		-11128		-636		0		-686		0		11		47		0		0		-46853		-42168		-590350

				2093		92						-14.60		82.02		-8.70		50.23		-4.31		22.27						-0.25		88.05						-0.45		72.27		-0.32		53.51										92		0		-61976		-2497		425		0		-682		0		10		43		0		0		-64677		-58210		-814934

				2094		93						-4.85		77.17		-2.86		47.37		-1.64		20.63						-0.24		87.81						-0.15		72.12		-0.11		53.40										93		0		-27424		-12476		-6969		0		-672		0		10		39		0		0		-47493		-42743		-598407

				2095		94						-1.89		75.28		-0.99		46.38		-0.85		19.78						-0.25		87.56						-0.10		72.02		-0.08		53.32										94		0		-8847		-3444		-5572		0		-669		0		-183		-400		0		0		-19115		-17204		-240852

				2096		95						-0.36		74.92		-0.08		46.30		-0.44		19.34						-0.23		87.33						-0.10		71.92		-0.09		53.23										95		0		-3022		-1042		-1797		0		-659		0		-64		-138		0		0		-6721		-6049		-84680

				2097		96						1.16		76.08		0.65		46.95		-0.09		19.25						-0.24		87.09						-0.09		71.83		-0.09		53.14										96		0		151		-111		-782		0		-654		0		-21		-47		0		0		-1465		-1319		-18460

				2098		97						1.48		77.56		0.67		47.62		0.02		19.27						-0.23		86.86						-0.10		71.73		-0.09		53.05										97		0		2179		218		-398		0		-645		0		-14		-34		0		0		1306		1175		16452

				2099		98						2.67		80.23		1.28		48.90		0.29		19.56						-0.23		86.63						-0.10		71.63		-0.09		52.96										98		0		3642		701		-114		0		-634		0		-14		-39		0		0		3542		3188		44633

				2100		99						3.63		83.86		1.86		50.76		0.53		20.09						-0.23		86.40						-0.11		71.52		-0.10		52.86										99		0		5592		922		42		0		-632		0		-13		-39		0		0		5872		5284		73981

				2101		100						4.12		87.98		2.17		52.93		0.67		20.76						-0.22		86.18						-0.12		71.40		-0.11		52.75										100		0		7124		1252		207		0		-619		0		-14		-39		0		0		7910		7119		99670
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Chart

		Robinia II		Main Crop																Thinnings						PSC		3

		Age		HT (m)		Diam (cm)		SPH		BA (m2)		Check		Vol m3		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value				DR				NDR

		5		6.7		5		3500		7		6.9		31		6.2				7		7		38

		6		7.6		5.7								38										48		7.1		4.1		29				23

		7		8.6		6.5								48										60

		8		9.8		7.4								59										75

		9		11.1		8.4								73										93

		10		12.6		9.6		1931		13.9		14.0		91		9.1				19		26		117

		11		13.3		10.3								101										131

		12		14.1		11.0								113										146

		13		14.9		11.8								125										163		15.6		9.9		154				86

		14		15.7		12.6								139										182

		15		16.6		13.5		1357		19.4		19.4		155		10.3				22		48		203

		16		17.2		14.2								166										218

		17		17.8		14.9								178										234

		18		18.5		15.6								191										251

		19		19.1		16.4								204										269

		20		19.8		17.2		1022		23.7		23.7		219		10.9				22		70		289		26.6		16.9		451				178

		21		20.3		17.8								229										303

		22		20.9		18.3								240										318

		23		21.4		18.9								252										334

		24		22.0		19.6								264										350

		25		22.6		20.2		841		26.9		27.0		276		11				21		91		367		317.7		20.0		6353				1970

		26		23.1		20.7								286										381		331.2		20.0		6624				1956

		27		23.6		21.2								297										395		345.3		20.0		6906				1942

		28		24.1		21.7								308										409		359.9		20.0		7197				1928

		29		24.6		22.3								319										424		375.0		20.0		7500				1913

		30		25.1		22.8		730		29.8		29.8		331		11.1				18		109		440		390.7		20.0		7813				1898				704

		Robinia III

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value				DR

		5		5.4		4.3		3800		5.7		5.5		23		4.6				4		4		27

		6		6.1		4.9								28										33		5.0		3.5		18				14

		7		7.0		5.5								34										41

		8		7.9		6.2								41										51

		9		9.0		7.1								50										62

		10		10.2		8		2200		11		11.1		61		6.1				12		16		77

		11		10.8		8.5								67										86

		12		11.4		9.1								75										96

		13		12.0		9.6								83										107		10.2		7.7		78				44

		14		12.7		10.2								91										119

		15		13.4		10.9		1602		14.9		14.9		101		6.7				16		32		133

		16		13.9		11.4								109										144

		17		14.4		12.0								117										155

		18		15.0		12.6								126										167

		19		15.5		13.2								136										181

		20		16.1		13.8		1227		18.4		18.4		146		7.3				17		49		195		18.0		12.0		216				85

		21		16.6		14.3								154										206

		22		17.0		14.8								163										218

		23		17.5		15.3								172										230

		24		18.0		15.8								182										243

		25		18.5		16.4		1019		21.5		21.5		192		7.7				16		65		257		223.8		16.0		3581				1110

		26		18.9		16.8								200										268		234.5		16.0		3752				1108

		27		19.3		17.2								208										279		245.6		16.9		4156				1169

		28		19.7		17.7								217										290		257.2		16.9		4351				1166

		29		20.2		18.1								226										302		269.3		17.9		4817				1229

		30		20.6		18.6		889		24.2		24.2		235		7.8				15		80		315		281.8		17.9		5042				1225				-113

		Robinia IV

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value				DR

		5		4.1		3.4		4660		4.2		4.2		14		4.6				2		2		16

		6		4.6		3.8								17										20		3.0		3.0		9				7

		7		5.2		4.4								20										24

		8		5.9		4.9								24										30

		9		6.7		5.6								29										37

		10		7.6		6.3		2613		8.1		8.1		35		6.1				9		11		46

		11		8.1		6.7								39										52

		12		8.5		7.2								44										58

		13		9.1		7.6								49										65		6.2		5.6		35				19

		14		9.6		8.2								55										73

		15		10.2		8.7		1864		11		11.1		61		6.7				10		21		82

		16		10.6		9.1								65										88

		17		11.0		9.6								70										95

		18		11.5		10.0								75										103

		19		11.9		10.5								81										111

		20		12.4		11		1442		13.7		13.7		87		7.3				12		33		120		11.1		9.9		110				43

		21		12.8		11.4								92										127

		22		13.2		11.8								98										135

		23		13.6		12.2								103										143

		24		14.0		12.6								110										151

		25		14.4		13		1218		16.2		16.2		116		7.7				11		44		160		139.7		12.0		1677				520

		26		14.7		13.3								121										167		146.9		12.0		1763				520

		27		15.0		13.7								126										175		154.3		12.0		1852				521

		28		15.3		14.0								132										182		162.1		12.0		1945				521

		29		15.7		14.3								138										191		170.2		13.2		2249				574

		30		16		14.7		1076		18.3		18.3		144		7.8				11		55		199		178.7		13.2		2361				574				-838

		Robinia V

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value				DR

		5		2.8		2.6		5600		2.8		3.0		8		4.6				1		1		9

		6		3.1		2.9								10										11		1.7		1.0		2				1

		7		3.5		3.3								12										14

		8		4.0		3.8								14										17

		9		4.5		4.2								17										20

		10		5		4.8		2889		5.2		5.2		20		6.1				4		5		25

		11		5.3		5.1								22										28

		12		5.7		5.5								25										31

		13		6.1		5.9								27										35		3.3		4.1		14				8

		14		6.5		6.3								31										39

		15		7		6.7		2114		7.4		7.5		34		6.7				5		10		44

		16		7.3		7.0								36										48

		17		7.6		7.4								39										51

		18		8.0		7.7								42										56

		19		8.3		8.1								45										60

		20		8.7		8.5		1614		9.2		9.2		48		7.3				7		17		65		6.0		6.6		39				16

		21		9.0		8.8								51										69

		22		9.3		9.1								53										73

		23		9.6		9.5								56										77

		24		10.0		9.8								59										81

		25		10.3		10.2		1360		11.2		11.1		62		7.7				7		24		86		75.0		9.0		675				209

		26		10.5		10.4								65										90		78.8		9.0		710				210

		27		10.8		10.6								68										94		82.9		9.0		746				210

		28		11.0		10.8								71										98		87.0		9.0		783				210

		29		11.2		11.1								74										102		91.4		9.9		906				231

		30		11.5		11.3		1180		12.7		11.8		77		7.8				6		30		107		96.0		9.9		951				231				-1225

		Poplar III

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value

		5		5.9		0				7.3				29						0		0		29

		10		11.3		10.3		1783		14.8				87						7		7		94

		15		14.9		14.6		1185		19.8				140						12		19		159

		20		17.7		18.4		890		23.7				191						16		35		226

		25		19.9		21.7		724		26.8				238						19		54		292		292		7		2044

		26																						302		302		7		2116

		27																						313		313		7		2190

		28																						324		324		7		2267

		29																						335		335		7		2347

		30		21.4		24.5		552		28.9				272						21		75		347		347		7		2429

		Oak IV - 30 Years				Fell at end of project life

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value

		10		3.8		0				0				30						0		0		30

		15		5.6		0								44						6		6		50		7.5		2.7		20

		20		7.4		7.6		2733		12.3				59						10		16		75

		25		8.8		9.2		2136		14.1				74						12		28		102		95		12		1134

		26																						107		100		12		1197

		27																						113		105		13		1368

		28																						119		111		13		1443

		29																						125		117		14		1639

		30		10.1		10.7		1755		15.8				89						14		42		131		124		14		1729

		Oak IV - 70 Years

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value

		10		3.8		0				0				30						0		0		30

		15		5.6		0								44						6		6		50		7.5		2.7		20

		20		7.4		7.6		2733		12.3				59						10		16		75

		25		8.8		9.2		2136		14.1				74						12		28		102

		30		10.1		10.7		1755		15.8				89						14		42		131		17		9.1		157

		35		11.2		12.2		1478		17.3				104						15		57		161

		40		12.3		13.7		1272		18.7				120						16		73		193		20.2		17.7		357

		45		13.4		15.1		1117		20.1				136						16		89		225

		50		14.4		16.5		1000		21.4				153						14		103		256		21.1		32.3		682

		55		15.4		17.9		901		22.7				170						13		116		286

		60		16.3		19.2		821		23.8				186						12		128		314		19.8		52.5		1041

		65		17.1		20.5		753		24.9				202						11		139		341

		70		17.8		21.8		692		25.8				215						11		150		365		22.3		62.5		1395

		75		18.3		22.9		641		26.4				226						11		161		387

		80		18.8		24.0		597		27.0				236						11		172		408		21.0		72.5		1521

		85		19.2		24.9		564		27.5				245						10		182		427

		90		19.6		25.7		539		28.0				255						10		192		447		23.7		82.5		1957

		95		19.9		26.4		517		28.4				260						9		201		461

		100		20.1		27.2		496		28.7				266						9		210		476		323.1		116		37475

		Oak V - 30 Years				Fell at end of project life

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value

		10		2.7		0				0				18						0		0		18

		15		4.2		4.8								29						6		6		35		5.25		2.7		14

		20		5.5		6.3		2733		12.3				41						10		16		57

		25		6.8		7.7		2136		14.1				53						12		28		81		74		12		882

		26																						85		78		12		932

		27																						90		82		13		1066

		28																						94		87		13		1126

		29																						99		91		14		1280

		30		8		9.1		1755		15.8				65						14		42		107		100		14		1393

		Oak V - 70 Years

		Age		HT		Diam		SPH		BA		Check		Vol		MAI				Vol		Cum Vol		Total V		Harvested		Price		Value

		10		2.7		0				0				18						0		0		18

		15		4.2		4.8				8				29						3		3		32		4.8		2.7		13

		20		5.5		6.3		3161		9.8				41						7		10		51

		25		6.8		7.7		2500		11.5				53						9		19		72

		30		8		9.1		2015		13.1				65						10		29		94		12		9.1		114

		35		9.1		10.6		1648		14.5				77						11		40		117

		40		10.1		12		1398		15.8				89						12		52		141		14.8		14		208

		45		11.1		13.3		1230		17.1				102						11		63		165

		50		12.1		14.6		1102		18.4				116						10		73		189		15.7		21		329

		55		13		15.8		1000		19.6				130						10		83		213

		60		13.8		17		907		20.6				143						10		93		236		15.1		35		527

		65		14.5		18.2		831		21.6				155						9		102		257

		70		15.2		19.3		764		22.4				166						8		110		276		17.1		52		887

		75		15.7		20.4		706		23.1				175						8		118		293

		80		16.1		21.3		662		23.6				183						8		126		309		16.0		62		994

		85		16.5		22.1		628		24.1				191						7		133		324

		90		16.9		22.8		599		24.5				198						7		140		338		18.0		72		1299

		95		17.1		23.4		577		24.6				203						7		147		350

		100		17.3		24		555		25.1				207						7		154		361		247.0		82		20254
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Productivity Profile

		

				Year		Annual tC		Annual tC		Cumul tC		Cumul tCO2		Average

				2002		1,932		1,932		1,932		7,085

				2003		3,590		3,590		5,522		20,247

				2004		9,337		9,337		14,859		54,483

				2005		12,990		12,990		27,850		102,115

				2006		15,121		15,121		42,970		157,557

				2007		15,280		15,280		58,250		213,584

				2008		18,156		18,156		76,406		280,156

				2009		20,765		20,765		97,171		356,293

				2010		23,062		23,062		120,233		440,854

				2011		24,535		24,535		144,768		530,817

				2012		25,313		25,313		170,081		623,631

				2013		25,083		25,083		195,164		715,602

				2014		19,503		19,503		214,667		787,113

				2015		20,351		20,351		235,018		861,734

				2016		21,286		21,286		256,304		939,782

				2017		21,618		21,618		277,922		1,019,047		444,381

				2018		20,735		22,899		300,821		1,103,010

				2019		21,372		23,536		324,357		1,189,310

				2020		21,572		23,736		348,094		1,276,344

				2021		21,969		24,133		372,227		1,364,831

				2022		18,584		20,748		392,975		1,440,907

				2023		17,283		19,447		412,422		1,512,214

				2024		18,254		20,418		432,840		1,587,080

				2025		19,696		21,860		454,700		1,667,232

				2026		19,913		22,077		476,777		1,748,181

				2027		19,442		21,606		498,382		1,827,402

				2028		18,677		20,841		519,223		1,903,818

				2029		17,776		19,940		539,163		1,976,933

				2030		16,862		19,026		558,190		2,046,696		957,037

				2031		15,984		18,148		576,338		2,113,239

				2032		-39,044		-36,880		539,458		1,978,012

				2033		-57,368		-55,204		484,254		1,775,598

				2034		-40,723		-38,559		445,695		1,634,216

				2035		-13,032		-10,868		434,827		1,594,367

				2036		-1,125		1,039		435,866		1,598,177

				2037		3,713		5,877		441,743		1,619,726

				2038		6,136		8,300		450,043		1,650,159

				2039		8,106		10,270		460,314		1,687,816

				2040		10,205		12,369		472,683		1,733,169

				2041		11,998		14,162		486,845		1,785,097

				2042		12,861		15,025		501,870		1,840,189

				2043		12,933		15,097		516,966		1,895,543

				2044		12,665		14,829		531,796		1,949,917

				2045		9,313		11,477		543,273		1,992,001

				2046		8,697		10,861		554,134		2,031,823

				2047		9,483		11,647		565,781		2,074,529

				2048		10,849		13,013		578,794		2,122,245

				2049		11,613		13,777		592,571		2,172,760

				2050		12,075		14,239		606,810		2,224,970		1,331,176

				2051		12,402		14,566		621,376		2,278,380

				2052		9,051		11,215		632,591		2,319,502

				2053		7,928		10,092		642,683		2,356,505

				2054		9,155		11,319		654,002		2,398,008

				2055		9,954		12,118		666,121		2,442,442

				2056		11,077		13,241		679,362		2,490,993

				2057		11,060		13,224		692,586		2,539,482

				2058		10,581		12,745		705,331		2,586,213

				2059		9,876		12,040		717,370		2,630,358

				2060		9,157		11,321		728,692		2,671,869

				2061		8,465		10,629		739,320		2,710,841

				2062		-46,261		-44,097		695,223		2,549,152

				2063		-64,161		-61,997		633,227		2,321,831

				2064		-46,998		-44,834		588,393		2,157,440

				2065		-18,840		-16,676		571,717		2,096,294

				2066		-6,308		-4,144		567,572		2,081,099

				2067		-999		1,165		568,737		2,085,370

				2068		1,755		3,919		572,657		2,099,741

				2069		3,989		6,153		578,809		2,122,301

				2070		6,308		8,472		587,282		2,153,366

				2071		8,324		10,488		597,769		2,191,821

				2072		9,361		11,525		609,294		2,234,078

				2073		9,562		11,726		621,020		2,277,073

				2074		9,428		11,592		632,612		2,319,578

				2075		6,284		8,448		641,060		2,350,554

				2076		5,724		7,888		648,949		2,379,478

				2077		6,656		8,820		657,768		2,411,817

				2078		8,160		10,324		668,092		2,449,671

				2079		9,104		11,268		679,360		2,490,986

				2080		9,738		11,902		691,261		2,534,625

				2081		10,235		12,399		703,661		2,580,089

				2082		7,041		9,205		712,866		2,613,841

				2083		6,038		8,202		721,068		2,643,916

				2084		7,378		9,542		730,610		2,678,905

				2085		8,476		10,640		741,250		2,717,918

				2086		9,601		11,765		753,016		2,761,058

				2087		9,680		11,844		764,860		2,804,485

				2088		9,310		11,474		776,333		2,846,556

				2089		8,777		10,942		787,275		2,886,674

				2090		8,240		10,404		797,679		2,924,823

				2091		7,727		9,891		807,570		2,961,090

				2092		-46,853		-44,689		762,881		2,797,230

				2093		-64,677		-62,513		700,368		2,568,014

				2094		-47,493		-45,329		655,039		2,401,809

				2095		-19,115		-16,951		638,088		2,339,655

				2096		-6,721		-4,557		633,531		2,322,947

				2097		-1,465		699		634,230		2,325,510

				2098		1,306		3,470		637,700		2,338,232

				2099		3,542		5,706		643,406		2,359,155

				2100		5,872		8,036		651,441		2,388,619		1,901,202





		

						Poplar (ha)						Robinia (ha)								Oak (ha)						Other Species (ha)						Check

				Year		II		III		IV		II		III		IV		V		III		IV		V		III		IV		V		Totals

				1		- 0		800		- 0		- 0		732		368		100		- 0		- 0		- 0		- 0		- 0		- 0		2,000

				2		- 0		700		- 0		- 0		1,000		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		1,700

				3		- 0		700		- 0		- 0		179		354		467		- 0		- 0		- 0		- 0		- 0		- 0		1,700

				4		- 0		527		- 0		- 0		- 0		- 0		229		- 0		142		430		- 0		- 0		- 0		1,328

				Totals		- 0		2,727		- 0		- 0		1,911		722		796		- 0		142		430		- 0		- 0		- 0		6,728

				Species Totals						2,727								3,429						572						- 0		6,728

		PCN Values				- 0		700		- 0		- 0		1,400		400		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						- 0		1,000		- 0		- 0		300		1,100		- 0		- 0		100		- 0		- 0		- 0		- 0

						- 0		- 0		- 0		- 0		1,960		- 0		- 0		- 0		40		- 0		- 0		- 0		- 0

						- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

								1,700						3,660		1,500						140										7,000






