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1.	Monitoring Strategy

	The Nelson Management Limited trading as OneFortyOne (OFO) monitoring strategy is aligned with the Montreal Process.  It covers the criteria and indicators for the conservation and sustainable management of temperate and boreal forests identified in the third edition of the Montreal Process, December 2007. 
	Some indicators are commercially sensitive and are not reported in this document.  These are noted in the text. 
The background to the Montreal Process and in particular, the criterion and indicators, is contained in the following linked document:


1.1	OneFortyOne Monitoring Plan
	Method & type of information collected for each criterion 
	Objective
	Reporting frequency
	Review

	1.  Biological diversity
GIS data coverage, stand records, cadastral datasets, threatened species sightings and plantation vegetation/habitat surveys & classifications, SHMAK, Rapid Habitat Assessment & shuffle testing, sedimentation results
Reports able to be generated:  Extent of area by forest/species/age class (including clear cuts) & non-plantation area by protection status, rare, threatened & endangered species sightings, SHMAK, Rapid Habitat Assessment & shuffle test results, seed lot diversity.
	Enable reports to be generated on biological, species and genetic diversity
	Annual report to EIC
	As requested by stakeholders

	2.  Productive capacity of forests
GIS, Forest Management Information System, stand records, Silviculture QC, PSP, Trial & Inventory data, harvest plans, log sales, grazing licences, access permit database.
Reports able to be generated:  Timber production by species, total volume/ha, stocking/ha, age, regime type, log grade, harvesting method, total recovered volume against predicted volume by grade by forest by crew, grazing licences & forest permits issued by type.
	To measure the maintenance of productive capacity of forest ecosystems
	Timber volume forecasts over 60, 10, 3- & 1-year time horizon.
Timber production over 24, 12, 3- & 1-month horizon as required with annual & quarterly updates.
Access permits as required.
	Data is gathered continuously & periodic reviews occur quarterly of timber production.

	3.  Forest Ecosystem Health
NZFOA forest health surveys & OFO Dothistroma septosporum surveys, pest animal & plant notification by territorial authority & OFO observations, fire weather status & fire events by Fire & Emergency NZ & OFO
Reports able to be generated:  Forest health incursions & observations, area treated for Dothistroma septosporum, area treated with 1080, herbicide used by type & rate, weeds controlled by type & forest block, fire weather status & fire events/incidents
	To measure & maintain forest ecosystem health & vitality
	Annual report to EIS includes chemical use, other reports as requested to support operations within OFO.  Reports available to stakeholders except where considered commercially sensitive
	Reviews undertaken in response to national initiatives & OFO improvement initiatives




	Method & type of information collected for each criterion 
	Objective
	Reporting frequency
	Review

	 4.  Soil & Water
Earthworks plans & engineering design in harvest plans.  OFO employee diaries and Roadline/Operations meeting minutes.  Operations completions, audits, environmental incident reports including major storm events.  SHMAK, Rapid Habitat Assessment & shuffle tests, Council State of the Environment (SOE) reports, stand records of tree growth over multiple rotations & fertiliser use records.
Reports able to be generated:  Stream health, Environmental incidents, forest growth maintenance & enhancement, fertiliser use.
	To measure and maintain soil & water resources
	Incidents & stream health, SOE reports made to EIC as they arise.
Forest productivity reported with inventory data & expected TRV stand information
	Reviews undertaken as part of the EIC process

	5.  Carbon
Total forest carbon & operations energy use to establish a total forest operations carbon footprint.
Reports able to be generated: Carbon footprint
	To measure & maintain forests contribution to global carbon cycles
	5 yearly following stable report results from first 3 years
	As required

	6.  Socio-economic benefits
Economic:  Production & sale of timber resources, operations planned & undertaken, R&D & capital investments, regional economic development surveys & reports, HR records of employment & wages, forest valuation.
Social: Safety & wellness programmes for OFO employees & contractors.  Sponsorship committee, university scholarships.  Access & use of the forest including; grazing, recreation& major sports events, records of historic & cultural sites.
Reports able to be generated:  OFO financial reports, R&D & sponsorship support, OFO employee & contractor safety & wellness, forest cultural & historic sites, ecological attributes and use.
	To measure & maintain or enhance long term multiple socio-economic benefits to meet needs of societies
	Financial & safety is reported monthly, remainder as required
	As required

	7.  Legal Institutional & economic frameworks
Property titles & rates/lease, taxation documents.  Estate value function supporting resource consents & regulatory compliance, public access, security, education, scholarship programmes & compliments/complaints & disputes.  EIC function to engage public representation in policy development, EMS reviews & audits to encourage continuous improvement in best practice.  Coronation Forest participation.  Resources Forester and Estate Forester supporting forest measurement, inventory management & Business Development Analyst integrating new technology.
Reports able to be generated:  Legal area, Forestry Rights, Licence conditions, access agreements, compliance with government and local authority taxes, resource consent numbers, EMS completions, environmental incidents, access & security events, forest productivity, growth & condition
	Legal Institutional & policy framework for forest conservation & sustainable management
	As required
	As required







2. 	Biological Diversity

Under this criterion, the following indicators are reported:
· Land and Forest area
· Area change report for 2019 for Pinus radiata and Douglas fir. (Forest area by species/age class is commercially sensitive)
· Extent of non-plantation area by protection status
· Threatened species reported sightings within the FMU
· SHMAK test species diversity is not specifically reported but is available on request.  SHMAK test results are reported under Criterion 4. Soil and Water
· Seed lot diversity is available on request

1. 
2. 
2.1	Land and Forest area
	Table 1 provides the land and forest area description as at 1 February 2020.  These metrics are updated and reported monthly and change in line with harvesting and replanting activity.  
		Land & Forest Area Description

	Planted Area
	Current ha

	1.  Pinus radiata
	55,072

	2.  Douglas fir
	4,059

	3.  Minor species
	987

	Total Planted Area
	60,118

	
	

	Available for Planting
	2,916

	Potentially plantable (unstocked gaps/windthrow)
	3,974

	Total Productive Land
	67,008

	
	

	
	

	
Non-Productive Land
	Current ha

	Covenants / Significant Natural Areas
	2,604

	Bush / indigenous forests / wetlands
	5,928

	Unplanted riparians / transmission lines / fire breaks
	962

	Retired from production
	1,525

	Roads / landings
	1,440

	Unplanted other
	460

	Total Non-Productive Land
	12,919

	
	

	
	

	Total Land
	79,927


Table 1: Land and Forest area description as at 1 February 2020


	There have been no forest estate acquisitions or sales in the 2019 calendar year.

2.2	Major plantation species area change report 
	The graph below shows the change in Pinus radiata area that has occurred since the last Forest Description, a twelve (12) month period.  The area removed from stands older than 20 years is due to harvesting and windthrow removal.  This totals 1,568 ha.  Another 70 ha has been removed in the younger age classes due to remapping.  In 2019, 2,115 ha’s was planted, and a further 953 ha is planned for planting before 30 June 2020.

[image: ]
Graph 1: Pinus radiata area change from 2019 to 2020

The stocked area of Douglas fir decreased from 4,897 ha to 4,089 ha in line with the decision to replant D-fir harvested areas with P Radiata.

[image: ]
Graph 2: Douglas fir area change report from 2019 to 2020

2.3	Extent of non-plantation area by protection status
Under the National Standard for Certification of Plantation Forest in New Zealand (The Standard), a proportion of the total forest management area shall be managed to restore the site to natural forest cover. At least 5% of the Management Unit shall be managed to retain, or restore it to the condition of natural forest. In addition, a minimum of 10% of the working forest area in each Ecological District (ED) shall be managed to retain or restore a natural forest condition. Table 2 identifies that OFO exceeds the 5% threshold (actual 15.9%) and exceeds the 10% threshold in all Ecological Districts except the Hillersden and Wither Hills Ecological Districts.  OFO continues to assess all available qualifying contributing set asides as allowed by the Standard, and in particular OFO will be assessing the Hillersden and Wither Hills areas for increased set aside opportunities as we complete harvest of the first rotation over the next ten years. 
[bookmark: _Hlk41311419]To meet the Reserve set aside commitments, OFO is contributing both cash ($52,000/annum for five years) and in-kind ($50,000/annuum for five years - contract crews) to remove wilding conifers from the Mt Richmond Forest Park, in collaboration with the Mount Richmond Forest Park Management Unit Wilding Conifer stakeholder group.  This work is regarded as the priority ecological effort for the neighbouring ecological regions of Nelson and Richmond.  The first cash contribution was paid November 2019 and the first in-kind work commenced in May 2020. 
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Photographs 1 & 2 - Examples of indigenous areas within the 
OneFortyOne Estate (Nelson region)

[bookmark: _Hlk42063988]
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[bookmark: _Hlk42064126]Table 2:  Extent of non-plantation area by protection status
2.4	NOTABLE: High Conservation Value Forest: Blair Athol Gully
There is one High Conservation Value Forest (HCV 1) area within OFO forest management unit at Blair Athol Gully in Tadmor. The site is recognised as containing the Nationally Endangered Oleria polita, (Glenhope shiny small leaved tree daisy), Nationally Critical Ranunculus ‘Hope’ (Hope buttercup) and Nationally Vulnerable Gratiola concinna. 
[image: ]
Photographs 3, 4 & 5 – Threatened Species present in the Blair Athol Gully
High Conservation Value Forest

The site is also home to many NZ native birds of note:  Weka, Kākā, Kākāriki, Kārearea, Bellbird, Robin, Fantail, Tomtits, Tui and Chaffinch.  
[image: ]
Photographs 6, 7 & 8 – Threatened Species present in the Blair Athol Gully
High Conservation Value Forest

The site is primarily within the Big Bush Conservation Area administered by the Department of Conservation (DOC) but it extends across and into the OFO forest management unit (refer to figure 1 below).  
[image: ]
Figure 1: Blair Athol Gully High Conservation Value Forest
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Photographs 9 & 10 - Weed control work to protect the Blair Athol Gully HCVF - 2019
[image: ]
Photograph 11 - Weed control work to protect the Blair Athol Gully HCVF - 2019

OFO completed weed control work within the margins of the protected site in November 2019 to protect the area from woody weed reinvasion following 2018 weed control works.
[bookmark: _Hlk43989271]A census of the plant population of Ourisia modesta was undertaken in December 2019, with 98 plants located in the area outside of the fenced reserve in OFO managed land.  There has been an increase of 88 plants since the last census in 2011.

2.5	Threatened species reported sightings within the FMU
[image: ]OFO employees and contractors are encouraged to report sightings of threatened species as a means of raising awareness of the valued diversity within the Forest Management Unit. A booklet highlighting Threatened species that may be present was updated in November 2019 and has been distributed to employees and contractors. 
OFO have developed a standard management procedure for recording Threatened Species within the forest estate. OFO is a member of the “Biodiversity Project” in iNaturalist (https://inaturalist.nz).  This is a national database where observations of rare, threatened and endangered species in plantation forests are stored, collated and shared.  The iNaturalist App is used to record observations directly into the database when working in the field.  
Current recorded observations are shown in Table 3.  The use of the iNaturalist App is promoted and we continue to provide training for contractors (crew owners and foreman) who enter the details on behalf of the crew members.

	Species Observations
	

	 
	2019
	2018
	2017
	Total

	Karearea
	23
	40
	14
	77

	Weka
	8
	7
	4
	19

	Kea
	17
	6
	1
	24

	Kaka
	1
	0
	0
	1

	Grey Warbler
	0
	1
	0
	1

	Tui
	1
	0
	0
	1

	Silvereye
	1
	0
	0
	1

	Olearia polita
	1
	0
	0
	1

	Powelliphanta Snail
	1
	0
	0
	1

	Total 
	53
	54
	19
	126



Table 3: Reported sightings of Threatened species within FMU for period 1 June 2017 to 31 December 2019

There has been a focused effort to train the Contractor workforce and encourage them to report sightings.  As a result, there has been a significant improvement in reporting in 2018The percentage of observations made by Contractors increased in 2019.
	Threatened Species Observations 2019
	2019
	2018
	2017

	OFO employee observations
	55%
	72%
	96%

	Contractor observations
	45%
	28%
	4%



        Table 4: Who is reporting threatened species observations
3.	Productive Capacity of Forests

Under this criterion, the overall productive capacity of the forest management unit is monitored including timber production, grazing leases and community activity within the forest.

3.1	Timber production:
Timber production by species, total volume/hectare, stocking/hectare, age, regime type, log grades, total recovered volume against predicted volume and harvesting methods, are key metrics monitored by OFO.  Operational areas within the estate are mapped monthly from satellite imagery.  Aerial photography is undertaken each quarter and the estate is remapped to account for harvest depletions, mapping corrections and any stand losses due to windstorm events.  Stand records are maintained, in a forest management information system (FMIS) summarising every operation undertaken.  Detailed inventory (stocking and stem form) is collected from the stands within the estate as the stands approach maturity / harvest age.  The FMIS supports estate planning and supply chain planning processes, as shown in the matrices below.  Together these processes form the basis of timber production management.  The information is commercially sensitive and is not reported here or made public.

Estate Planning
[image: ]

Figure 2 – Estate Planning

Supply Chain Planning
[image: ]

Figure 3 – Supply Chain Planning

4.	Forest Ecosystem Health

Under this criterion, we report on:
· forest health surveys (including Dothistroma septosporum surveys)
· pesticide use 
· fire weather conditions and fire incidents

4.1	Forest health:
	OFO participates in the New Zealand Forest Owners Association (NZFOA) Forest Health survey.  There have been changes made to the National Assessment (Forest health Surveys) in an effort to align monitoring with the risk of new incursions.  As a result, much of the OFO estate is considered Low risk and it is not considered worthy of annual surveillance under the National Assessment programme (NAP).  OFO is developing their own forest health monitoring approach to supplement the National Assessment. 

	Surveys undertaken by an independent forest health specialist in 2019 did not identify any new incursions and the forest was in generally very good health.  Detailed reports are available on request to approved parties.

4.2	Pesticide use:
The trend of increasing Glyphosate use is the result of higher per hectare rates used because of the increased presence of more stubborn weeds (e.g. broom) and because of delayed spraying due to poor weather requiring an increased Glyphosate rate and reduced Meturon rates in some brews.  The rate per hectare varies according to the weed type and vigour.  Where broom is present, a higher rate is applied and where weed vigour is more advanced (typically where a hold spray has not been used) a higher rate is used to improve effectiveness of weed knock down. Similarly, the rate of Meturon per hectare can vary according to timing of the preplant spray to manage the withholding period to coincide with planting plans (Meturon rates can be lowered to less than optimal if the weather window for spraying reduces the lead-time to planting).
The trend of increasing Triclopyr use is due to its use in the new operations of wilding pine control, and to control regenerating pine and coppicing species post-planting.  Chemical treatement is used in these instances where manual, non-chemical, methods are either hazardous, ineffective or unproductive.

A comprehensive database of our chemical use including pesticides is maintained, a summary table is included below.  







	List of Pesticides and Use

	Commercial name of pesticide
	Active ingredient
	Year
	Application area (ha)
	Amount used
	Reason for use

	Roundup
Glyphosate
Deal 510
Green Glyphosate
	Glyphosate
	RA 2019
	2730 ha
90 km

	8175 kg
371 kg
2100 kg
6 kg
	Pre-plant
Road side spraying
Neighbours (boundaries)
Plant pests (trees/pampas)

	
	
	SA 2020
	2133 ha
195 km
	6524 kg
	Pre-plant
Road side spraying
combined

	Meturon
Mustang Met
	Metsulfuron
	RA 2019
	2730 ha
90 km

	304 kg
9 kg
1 kg
	Pre plant
Road side spraying
Plant Pests (pampas)

	
	
	SA 2020
	2133 ha
195 km
	182 kg
	Pre-plant
Road side spraying
combined

	Red Copp 97N Premium
	Copper
	RA 2019
	1076 ha
	1190 kg
	Dothistroma control

	
	
	SA 2020
	1052 ha
	1445 kg
	Dothistroma control

	Release
Valzine 500
	Terbuthylazine
	RA 2019
	2286 ha
	1970 kg
	Post plant release

	
	
	SA 2020
	2059 ha
	1579 kg
	Post plant spot release

	Release
Valzine 500
Velpar 20G
	Hexazinone
	RA 2019
	2286 ha

	348 kg
18 kg
	Post plant release
Pampas Control

	
	
	SA 2020
	2059 ha
	279 kg
49 kg
	Post plant spot release
Pampas Control

	Tordon Brushkiller XT
Trichloram Brushkiller
	Picloram
	RA 2019
	713 ha
173 ha

	29 kg
42 kg
63 kg
	Post plant release
Pre plant
Neighbours (boundaries)

	
	
	SA 2020
	507 ha
	51 kg
	Post plant release

	Tordon Brushkiller XT
Grazon
Trichloram Brushkiller 
	
	RA 2019
	713 ha
173 ha
	99 kg
126 kg
178 kg
	Post plant release
Pre plant
Neighbours (boundaries)

	
	
	SA 2020
	507 ha
	336 kg
	Post plant release

	Cloralid 300
Versatill
Versatill Powerflo
	Clopyralid
	RA 2019
	713 ha
	801 kg
	Aerial release

	
	
	SA 2020
	207 ha
	821 kg
	Aerial release

	Xstinguish
	Fipronil
	RA 2019
	30 ha
	0.75 g
	Wasp/pest Control

	
	
	SA 2020
	200 ha
	10 g
	Wasp/pest Control



Table 5 -  Pesticide use within the OFO FMU in 2019 



4.3	Fire Weather and Fire Incidents:
On 5 February 2019, the Pigeon Valley Fire started in farmland and spread into a neighbouring forest estate.  Once contained the fire involved an area of over 2,300 ha, one of the largest and most destructive plantation forest fires in NZ’s history.  The Pigeon Valley Fire burnt to within 2 kilometres of an OFO forest block.  OFO employees contributed over 650 hours to incident management teams. 
As a result of the Pigeon Valley fire event, OFO has done an extensive review of our waterpoint network and increased the maintenance of our existing waterpoints to ensure we have effective access to water, should a large-scale fire event occur within or threaten our estate.

The graphs below show the Buildup Index (BUI), a measure of available fuels, and the Fire Weather Index (FWI), a measure of the predicted intensity of a spreading fire on level ground, for weather stations located on OFO land for the 2019 calendar year.  There were no significant fire events in the OFO FMU in 2019.  Extremely high fire danger was experienced in 2019, with BUI’s exceeding 120.  This bought in the need for an additional colour code “purple” in the chart where the forest is closed for all activities.

[image: ]
Graph 3 - BUI for 2019 calendar year 

[image: ]extreme

Graph 4 – FWI for 2019 calendar year
2019 saw some of the highest FWI days in recent history, with FWI’s in late summer exceeding 70 in South Marlborough.

OFO provides trained personnel to both the Nelson Tasman and Marlborough Kaikoura districts and has four fire appliances; two appliances are located in each district for response.  OFO and Contractors provide experienced staff in Incident Management and firefighting positions.


4.4	Fire Prevention Guidelines for Forestry operations
The Fire Prevention Guidelines for Forestry Operations were introduced to the forestry workforce in 2016/17 fire season.  They were reviewed over the winter months of 2017.  The review was focused on ensuring consistency in fire prevention management of similar risk forestry operations and clarifying rules around shut downs in very high and extreme fire conditions, typically a response to forecast windy conditions persisting after midday on high BUI days.  An additional code “purple” was added in 2018/2019 due to the extreme fire danger conditions that occurred that fire season.

A team of forestry operational staff and rural fire experts reviewed the guidelines.  Thank you to Ian Reade Principal Rural Fire Officer for Nelson-Tasman for leading the review. 


[image: ]
Figure 5 – Cover of the Fire Prevention Guidelines for Forestry Operations


5.	Soil and Water

Under this criterion, we report:
· Stream health monitoring
· Environmental observations and reported incidents
· Fertiliser use in the FMU
· And where available, we report on local authority State of the Environment (SOE) reporting where their forest indicators include sites influenced by our activities within the FMU

In addition to the monitoring reported here, there is extensive operations supervision and management that covers planning, design, performance management and completion reporting of operations and environmental audits.  Forest growth and measurement is recorded in forest information systems and is not reported here.  Operational decisions are recorded in Roadline and Operations meeting minutes and in OFO employee diaries.  A contractor performance reporting system includes delivery, value, volume, productivity, environmental and safety performance metrics.

5.1	Stream Health
OFO has a network of sites where stream health monitoring is undertaken using a combination of the NIWA Stream Health Monitoring and Assessment Kits (SHMAK), the Cawthton shuffle index technique and, in 2019, OFO also introduced the Cawthron Rapid Habitat Assessment measure.  These methods are used to verify the water quality and stream health: 
http://www.niwa.co.nz/our-science/freshwater/tools/shmak/shmak-manual
http://www.cawthron.org.nz/media_new/publications/pdf/2014_01/SAM_FINAL_LOW.pdf
https://envirolink.govt.nz/assets/Envirolink/1519-NLRC174-National-Rapid-Habitat-Assessment-Protocol-for-Streams-and-Rivers.pdf

A range of signature sites are selected to represent the forest regions. The monitoring is undertaken annually during summer.  Exact dates are recorded but not shown in the graphs below.  They are available on request.
	The SHMAK test is an indicator test, which records the lasting effects of the stream condition over time. Low scores generally mean that the stream has suffered a recent acute change or is suffering longer-term chronic conditions. High scores indicate recent and long-term stream conditions are generally good.
	The Shuffle Index is a qualitative measure of the degree of resuspendable fine sediment on the streambed.
	The Rapid Habitat Assessment is standardised national protocol for rivers and streams which provides a ‘habitat quality score based on ten parameters: deposited sediment, invertebrate habitat diversity, invertebrate habitat abundance, fish cover diversity, fish cover abundance, hydraulic heterogeneity, bank erosion, bank vegetation, riparian width and riparian shade.
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[image: O:\NELSON\Environment\SHMAK photos\Golden downs 2017\Blue glen\IMG_4769.JPG]


Photographs 12 – 15 - OFO employees undertaking SHMAK and Shuffle monitoring Wairau, Golden Downs and Rai Forests
[image: ]
Figure 6 - Locations of OFO Stream Health monitoring sites


5.1.1	SHMAK test monitoring
	The Golden Downs sites are all rated “Excellent”, and “Good - Very Good”, as illustrated below.  Forest harvesting has taken place above the sampling sites in the Clarke Valley (~115 hectares), Pretty Bridge (~120 hectares) and Teetotal catchments (~29 hectares) over the last 3 years.  In 2019 and 2020, additional harvesting took place in Clarke Valley, Pretty Bridge and Teetotal downstream of the sampling sites.  No harvesting has occurred in the Christies water sampling catchment.
[image: ]
Graph 5 - Golden Downs SHMAK test results summer 2019-2020

The SHMAK results for Rai area are also categrised as “Good - Very Good”, with the exception of ToiToi Stream in the “Moderate” category.  Toi Toi Stream is a new stream monitoring site, with no havresting having occurred in the catchment since 2011.  The stream and wider area including Cable Bay and Peppin Island, was severely impacted by a cyclonic event in Nelson in late December 2011, which caused numerous landslips and isolated the community of Cable Bay for several weeks.

In 2018-2019 forest harvesting operations took place upstream of the sampling site in Whangamoa north (Graham stream) (~180 hectares).  There was no harvesting upstream of the Collins sampling site post-2018, but some replanting in the area during 2019.  A major SH6 realignment project has now been completed at the head of the Collins catchment, with the site still not fully revegetated.   
[image: ]
Graph 6 - Rai Forest SHMAK test results summer 2019-2020

The Wairau sites are all rated “Excellent”, and “Good - Very Good”, as illustrated below In 2018-2019, forest harvesting operations took place upstream of the sampling sites in Briggs (~57 hectares) and Fairacres (~85 hectares).  Almost all of the Fairacres catchment above the sampling site has been logged over the past three years.  Fuscia Stream in Ngaruru was added to the stream health sampling programme in 2019.
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	No.
	File
	Habitat
	Invertebrate
	Periphyton

	1
	Bartletts 2020 Bartletts Stream
	76.85
	8.55
	5.89

	2
	Ngaruru 2020 Fuscia Stream
	67.1
	7.02
	7.0

	3
	Pine Valley 2020 Pine Valley Stream
	91.85
	8.6
	9.14

	4
	Bartletts 2020 Quartz Creek
	82.95
	8.08
	1.3

	5
	Top Valley 2020 Top Valley Stream
	80.06
	8.78
	9.1

	1*
	Manuka Island 2020 Homestead Creek
	62.0
	8.04
	8.5

	2*
	Briggs 2020 Nutmeg Creek
	70.7
	8.35
	8.8


*second graph – stony/sandy streams

Graphs 7 & 8 – Wairau SHMAK test results summer 2019-2020
The stream monitoring programme has been operating across many sites for a number of years.  The results for consecutive annual sampling for four sites are shown below:
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	Bartletts Creek (Wairau) 2015-2019
	Blue Glen Stream (Golden Downs) 2015-2019

	Harvesting in 
	Harvesting in 

	2014 ~160 ha, 2015 90 ha, 2016 45 ha, 
2017 8 ha, 2018 0 ha, 2019 5 ha
	2012 ~80 ha, 2013 ~100 ha, 2014 ~10 ha,
2015 0 ha, 2016 2 ha, 2017 21 ha, 
2018 27 ha, 2019 0 ha
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	Grahams Stream (Rai) 2015-2019
	Clark Valley Stream (Golden Downs) 2015-2019

	Harvesting in 
	Harvesting in 

	2015 0 ha, 2016 24 ha, 
2017 54 ha, 2018 6 ha, 2019 0 ha
	2015 0 ha, 2016 0 ha, 2017 2 ha, 
2018 98 ha, 2019 21 ha



Graphs 9 – 12 - consecutive annual sampling results



	Periphyton scores: what they mean for your stream
(Note: these comments will generally apply only to streams with stony beds as these provide the most suitable habitat for periphyton.  See comments on ‘no periphyton’.
	Score
	Rating
	Typical periphyton community
	Typical conditions associated with this type of periphyton

	8-10
	Very good
	Thin film of brown algae (diatoms) or black film (blue-green algae) that gives rcks a slimy feel & is quite difficult to scrape off.  Occasional patches of thicker brown or black growth, sometimes solid, jelly like nodules
	Clean streams with steady water flow, low concentration of nutrients, & plenty of invertebrates, paricularly mayflies, caddisflies & stoneflies.

	6 – 7.9
	Good
	Thin but more noticeable ‘mat’ of mostly brownish or black algae, easily scraped off rocks with a thumbnail, or a green film.
	Clean streams with steady water flow,but with slightly higher nutrient concentrations – possibly as a result of diffuse runoff.  A wide range of invertebrates, often including many that need high qulaity water to survive e.g. mayflies & stoneflies.

	4 - 5.9
	Moderate
	A thicker brown mat, easily scraped off rocks.  Some thivker black algae may be present, also possibly some green tufts or short filaments.
	Slightly more enriched conditions (i.e. increased nutrients available in the water) but still a good flow of water in the stream.  The enrichment could be due to diffuse inputs from the land or some other farm input (e.g. cattle in the stream).  This type ofperiphyton growth could also be seasonal e.g. in late summer low (slower) flows & warm temperatures.  Snails & caddisfly larvae often thrive on such growth.  Mayflies & stoneflies tend to be less common.  This level of periphyton growth is gernally not a problem, but could be responsible for reduced invertebrate score.

	2 – 3.9
	Poor to moderate
	A very thick accumulation of brown algae &/or green filaments, the latter mostly short.  The light brown algae may appear almost whitish.  Possibly the off tuft of long trailing green filaments.
	Enriched conditions indicative of low flows, increasing water temperatures &/or diffuse or point source inputs upstream.  In the presence of thick mats of algae, caddisfly larvae, snails & midge larvae often dominate the invertebrate community.  This could also be seasonal e.g. typical of summer low flows, especially in areas where the underlying rock is quite high in nutrients (e.g. mudstone, siltstone, recent vulcanics).  The invertebrate score will almost certainly be reduced.

	< 1.9
	Very poor
	Mostly long trailing green/brown filaments, perhaps some patched of thick brownish growth, including filaments, or a very short green algae.
	Very enriched conditions & often seasonal, particularly in areas where the underlying rock is naturally high in nutrients (e.g. mudstone, limestone).  Heavy growth of green algae is a normal seasonal occurance in some areas (e.g. Hawkes Bay).  Very thick layers of filamentous growth can smother habitat favoured by invertebrates such as mayflies, stoneflies & many caddisflies.  The invertebrate score will almost certainly be reduced.  Note that under the right conditions, green algae blooms can develop even in pristine streams.  However, these growths are temporary & the species formign the blooms may be different from those found in enriched conditions.

	No Score
	No overall rating
	No algae: clean stones.  No hint of sliminess on stones.
	There are several explanations for a lack of visible periphyton in streams:
· The stream bed is unsuitable,  Periphyton does best on stable stony substrates.  It’s rarely seen on mobile sand and silt beds.
· The water velocity is consistently too fast to allow peripyhton to colonise.
· A recent flood scoured off most of the periphyton growth.
· There is not enough light.



Figure 7 – Periphyton score assessment (SHMAK)
5.1.2	Shuffle method sedimentation monitoring 
OFO introduced the Shuffle method for measuring resuspendable sediment as prescribed in the Ministry for the Environment report “Sediment Assessment Methods” in 2015.  The method is described as follows:


[image: ]
Figure 8 – Shuffle methodology

	2019 is the fifth year of shuffle testing in our FMU.  The table below shows the percentage of “tests” within each of shuffle index scores for the 2019 sampling.  The method identifies the resident resuspendable sediment and is a measure of the history of sediment inputs.  A score of 1 represents low resuspendable sediment and a score of 3 represents moderate resuspendable sediment and 5 represents excessive resuspendable sediment.

	Number of sites
	Wairau - 5
	Rai - 3
	Golden Downs - 6

	Shuffle Score 1
	52.0 %
	49.0 %
	34.0 %

	Shuffle Score 2
	28.0 %
	28.0 %
	36.0 %

	Shuffle Score 3
	17.0 %
	4.0 %
	15.0 %

	Shuffle Score 4
	3.0 %
	6.0 %
	14.0 %

	Shuffle Score 5
	0
	13.0 %
	1.0 %


Table 6 – Shuffle results

The pictures below provide examples of the shuffle index scores from four streams in the OFO 	Estate. 
                               
[image: O:\NELSON\Environment\SHMAK photos\Golden downs 2017\Grahm stream (christies)\IMG_4747.JPG][image: O:\NELSON\Environment\SHMAK photos\Golden downs 2017\Blue glen\IMG_4772.JPG][image: O:\NELSON\Environment\SHMAK photos\Rai 2017\Collins\IMG_4824.JPG]
[image: ]Collins River - Rai - Shuffle score 5        	Blue Glen Stream – Golden Downs Shuffle score 1
	Graham Stream – Rai - Shuffle score 1	Graham Creek - Golden Downs - Shuffle score 4

Photographs 16 - 19 – Shuffle testing
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Figure 7 – Shuffle score sheet
5.1.3	Rapid Habitat Assessment monitoring 
OFO introduced the Rapid Habitat Assessment method for in 2019.  The method is a tool to help with the implementation and unerstanding of the National Policy Statement for Freshwater.  It provides a standardised national protocol for rivers and streams giving a ‘habitat quality score based on ten parameters, with river habitat being able to be compared over time.  

The parameters are: 
· deposited sediment, 
· invertebrate habitat diversity, 
· invertebrate habitat abundance, 
· fish cover diversity, 
· fish cover abundance, 
· hydraulic heterogeneity, 
· bank erosion, 
· bank vegetation, 
· riparian width and 
· riparian shade.
As 2019 was the first year that it was implemented, there are no comparisons able to be made to date.  

5.1.4	Local Council River Water Quality monitoring:
Each of the Councils; Nelson City, Tasman District and Marlborough District, undertake periodic stream and river water quality monitoring.  Below is an update of the results relevant to OFO forestry activities.  

The Tasman District Council State of the Environment monitoring report ‘River Water Quality in Tasman District 2015’ Land cover comparisons are reproduced from the report.  No new information is available for the period 2016 -2019 at the time of writing this report.
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Continued over page



[image: ][image: ][image: ]Figure 8 - From TDC:  Figure 11 of the State of the Environment report - Comparison of median water quality parameters among REC Land Cover Classes (2004-2009 only) if = indigenous forest, p = pasture, ef = exotic forest, u = urban, H-statistics and p-values from the Kruskal-Wallis tests are shown for each water quality parameter.  Water quality guidelines are shown with a dotted line where appropriate. Coloured shading indicates values for poor (red) reasonable (orange) and good (green) water quality. Note E.coli is on a log scale.
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Figure 9 - From TDC:  Figure 14 of the State of the Environment report - Comparison of average macroinvertebrate indices among REC Land Cover Classes. 
s = scrub, if = indigenous forest, p = pasture, ef = exotic forest, u = urban.   H-statistics and p-values from the Kruskal-Wallis tests are shown for each index.  
Colour coding: dark blue = excellent, light blue = good, green = average, red = poor

Further information
https://www.tasman.govt.nz/my-council/key-documents/more/environment-reserves-and-open-space/environmental-monitoring-reports/?path=/EDMS/Public/Other/Environment/EnvironmentalMonitoring/WaterMonitoring/SurfaceWater/RiverWater/StateOfEnvironmentReports/2015

Nelson City Council produce an annual River Stream Health Scorecard the 2015/16 update is reproduced below: There have been no further reports available at the time of writing this report.
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Figure 10 - Nelson City State of the Environment monitoring on sites related to OFO plantation forests

OFO plantation forests contribute to sites 23 - 27 and are monitored as part of the Nelson City Council 2015 water quality monitoring program.

Further information:  http://nelson.govt.nz/environment/water-3/freshwater-2/river-and-stream-health/
















Nelson City Council contributes water quality data to LAWA (Land and Water Aotearoa).  The following water quality graphics, of two selected sites where OFO has plantation forest, are from the LAWA website: https://www.lawa.org.nz/explore-data/nelson-region/river-quality/whangamoa-river/

Dencker River at Kokorua Road (site 27) 2010-2018
[image: ]
Graph 13 – Black Disc results for Dencker River

[image: ][image: ][image: ][image: ]Whangamoa River at Hippolite Road (site 24)
Figure 10 - MCI scores for Whangamoa River


The Marlborough District Council 2019 surface water quality monitoring report (Figure 2 from the report below) includes a broad range of sites including sites where OFO forests are present in the upstream catchments.  Land cover within the Ōhinemahuta River catchment (formerly the Onamalutu River) above the monitoring site is dominated by plantation and forest (as illustrated by the following Landcover Index).  

[image: ]
[image: ][image: ]



Figure 11 – Ōhinemahuta River Land Cover Index

Despite significant harvesting in this catchment in recent years the water quality index for the site remains high compared to other sites monitored by the Marlborough District Council.  Based on monthly monitoring over three years (2016-2018), the resulting Water Quality index for Ōhinemahuta River is similar to that found in catchments dominated by indigenous forest and scrub.
[image: ]
Graph 14 – MDC Water Quality Index
Further information:  https://www.marlborough.govt.nz/repository/libraries/id:1w1mps0ir17q9sgxanf9/hierarchy/Documents/Environment/Rivers%20and%20Wetlands%202019%20Reports/Surface_Water_Quality_2019.pdf

5.2	National Environmental Standards for Plantation Forestry 
National Environmental Standards (NES) are regulations made under the Resource Management Act 1991 (RMA).  They set out technical standards, methods or requirements relating to matters under the RMA and provide consistent rules across the country by setting planning requirements for specified activities. A NES prevails over district or regional plan rules except where the NES-PF specifically allows more stringent plan rules.
[image: ]The National Environmental Standards for Plantation Forestry (NES-PF) were published on 3 August 2017 and commenced on 1 May 2018.  OFO reviewed their Environmental Management System (EMS) over 2016/7 and incorporated the new standards contained in the NES-PF.  The EMS review introduced new and important changes to performance standards and in particular new standards to be applied near streams and managing runoff from earthworks. 
During 2018, every contracting crew received training, specifically matched to their primary operations, on how to comply with the EMS and NES-PF.  It has been encouraging to see the uptake of standards to control runoff to reduce the potential for erosion and direct the runoff into a bed of slash or vegetated areas, to capture sediment, before it enters a “connected” pathway that leads to a waterbody. 
The NES-PF implementation was reviewed in 2019 after one year of enactment.  The formal results of the limited review are not available at the time of writing this report.



Photograph 20 - Cut-outs in a disturbed soil haul path, used to break connectivity – Golden Downs
[image: ]
Photographs 21-23 - A simple wooden bridge deck to allow the use of an existing ford without vehicle disturbance of the streambed as required by the NES-PF - adapted from the slipstream bridge developed by Ernslaw One Otago - Wairau

5.3	Continuous Improvement
5.3.1	Sedimentation Research and climate change adaptation 
In May 2016, OFO hosted a comprehensive sedimentation workshop discussion with a wide range of people including Ngāti Toa o Rangatira, OFO employees, Marlborough and Tasman District Councils, Crown Research Institutes (Landcare Research, Scion and NIWA), the Cawthron Institute, universities, the Ministry of Primary Industries, Nelson Marlborough Fish & Game, OFO contractors and other forest owner’s employees. Read more here:  https://onefortyone.com/working-together-to-protect-our-water-quality/ 
[image: ]
Photograph 24 – Wild Tomato article on sedimentation research
As a result of the workshop, we have been working on projects which continue to improve our performance and improve risk management. 
During 2019, the review of the OFO freshwater monitoring programme by the Cawthron Institute (led by Dr Joanne Clapcott) was concluded.  This included consideration of the OFO stream classification system, the representativeness of the stream health monitoring sites, the introduction of the Rapid Habitat Assessment and training for OFO employees.  The review ensured OFO is able to:
· demonstrate best practice to minimise the impacts on waterways, including sedimentation,
· better understand ecological thresholds relevant to different stream classes and associated values,
· contribute to the maintenance and improvement of freshwater values at the catchment management level (as a collaborator in the National Objectives Framework), and
· plan future management activities that support the long-term sustainability of the estate.

A further project with the Cawthron Institute, through the work of social ecologist Mark Newton, is assisting OFO to open up discussions with neighbouring communities where natural events, including floods and rural fire, pose a higher risk across the OFO estate. The work will lead to a structured decision-making process to reduce the risks of storms and fires on OFO managed land and adjoining properties.  During 2019, interviews in the first catchment were concluded and the decision has been made to continue with the structured decision-making process once Covid19 levels and consequences allow.

Under the guidance of Dr Les Basher, Manaaki Whenua - Landcare Research have developed a landslide susceptibility analysis based on slope, aspect, rock type, and regolith weathering as well as a debris flow susceptibility analysis across the OFO estate and adjacent flood fans.  The output is a much higher definition of landslide susceptibility across the OFO estate.  The work will enable the identification of areas where natural flood events (high intensity rain) is more like to trigger landslides and may cause debris to wash downstream.  The project was further expanded and complimented with the addition of rainfall analysis in the high-risk landscapes.  This additional part of the project has recently been completed at the time of writing this report.  OFO has held an initial workshop to identify practical methods to mitigate the risk of landslides and debris flows and in particular build resilience on the OFO estate and within the catchments adjacent to the estate.

These three projects combined will help OFO develop and lead new methods to adapt to climate change and build resilience in communities as well as demonstrate the ecological health of the streams that drain from the OFO estate.  More will be reported on the projects in 2020 report.  The programme is a five-year programme. 
The OFO review of the Environmental Management System (refer to section 5.2) provided a stronger focus on sediment control practices, as well as the introduction of the innovative use of forestry slash to disperse flows and trap sediment in overland flow paths that connect to water channels.  The technique draws on research from USA (Wade et al 2012).  To assess the performance of new sediment controls, their costs / benefits, and ecological impacts in receiving environments, OFO has commenced a long-term paired catchment study, with guidance from Maanaki Whenua – Landcare Research, Tasman District Council, Cawthron Institute and Envirolink Ltd.  

[image: ]Photograph 25 - Slash used to trap & retain sediment above a waterbody - Rai

The study will quantify how much sediment can be prevented from leaving a forest harvesting site, the ecological effects of reducing sediment generation and delivery, and the operating costs of implementing new standards and practices.  The study is based in adjoining catchments with the same geology and topography planted in Pinus radiata (of similar age). It will include continuous monitoring over 7 years.  

During 2019, OFO applied to the Ministry of Primary Industries Sustainable Food and Fibre Futures (SFF Futures) programme for co-funding.  SFF Futures supports problem-solving and innovation in New Zealand’s food and fibre sectors by co-investing in initiatives that make positive and lasting differences to the food and fibre sectors.  The funding was approved in May 2020.  It provides an exciting opportunity to share the project outputs with the NZ plantation forest industry and wider rural sector.  More will be reported on the project in 2020 report.

5.3.2	Fish Passage Improvements in 2019
During 2019, OFO continued to work with Wildlife and Fish Services, a local ecological consultancy, to retrofit fish ramps and ropes to provide for fish passage in stream crossings in the OFO forest estate within the Nelson City region.  This followed on from work undertaken in the Tasman District in 2018.   Where water velocity through the pipes has also been identified as a barrier to fish passage, baffles have been placed in the pipes to allow fish resting pools.  https://cms.onefortyone.com/app/uploads/2020/03/OFO10003_Year_in_Review_Web.pdf
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Photograph 26 – Wild Tomato article on fish passage
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Photographs 27 & 28 - Ropes in the culvert outlet to enable fish passage and 
baffles in the culvert to slow water flow

5.3.4	Environmental incidents
Soil erosion following earthworks is a key area of risk management for forestry operations.  The number of skid/ skid slash failures (which generally occur following heavy rain events) is monitored on a calendar basis to determine trend analysis. The graph below shows the trend by year.
[image: ]
Graph 15 -  Landing failure by size and year 

Note: In 2018, the Nelson region experienced two significant rain events, ex tropical cyclones Fehi and Gita.  There was extraordinary landslide damage from the two events in Kaiteriteri and Marahau.  The OFO estate experienced landslides in Woodstock and Wangapeka, but the landslides in the OFO estate were unrelated to landings and predominantly occurred in mid rotation forest blocks.

As a result of the landslides that occurred during large storm events in the 2010, 2013 and 2016, greater focus has been placed on landing (skid site) remediation.  As part of harvest completion, more “birdsnest” slash is retrieved and being placed on the landing surface.  More significant water controls have been installed to prevent saturation and possible future failure of the landing.  Landings receive a follow up check 12 -18 months after harvest as part of survival surveys for the newly established crop, and again in year three as part of the folia sampling programme.  Any “at risk” sites are passed on to operations for checking and remediation if required.  Due to the November 2016 storm review, have been trialing improved compaction on ‘mid slope’ landings in Rai and Wairau Northbank forests.  

5.3.5	Soil nutrition
A measure of plantation forestry sustainability is crop nutrition.  Each year the 3-year-old age class foliage is sampled for foliar nutrition and fertiliser is applied to correct any deficiencies.  The application of fertiliser is a measure of the fertility of the land occupied by the current 3-year-old age class.  It is our experience to date that we apply boron to approximately 40% of the estate, nitrogen over approximately 5%, phosphorus to approximately 10% and magnesium generally none.  It is uncommon to apply fertiliser to any site more than once in the rotation of 30 years.  Fertiliser is applied in late August.  
[image: ]
Graph 16 - Total elemental fertiliser applied to the FMU each calendar year

Managing site fertility has been on the basis foliar analysis to correct recognised crop deficiencies when elemental values fall below a deficiency threshold.  Optimal nutrient ratios are being investigated for their opportunity to increase growth.  Investigations include annual operational fertiliser trials to explore a wider range of products at varying rates and intervention levels and their effect on crop nutrition and growth.

[bookmark: _Toc237834556]

6.	Carbon Footprint
Under this criterion we report on updates of our business Carbon Footprint.
In 2007, a Canterbury University Master’s student, Daniel McCallum, was sponsored to calculate the carbon footprint of OFO.  It was a project well ahead of its time. Daniel produced a carbon footprint calculator tool, and it is still used by OFO, to calculate the carbon footprint from ‘cradle to the log or lumber customer’s gate’. 

After several years of the OFO estate crop growing at a faster rate than was being harvested, the 2019 results reflect that the forest is close to an equilibrium with only 65,214 tonnes of CO2eq being retained after the harvested volume and emissions were accounted for.  Although the results appear disappointing when compared to the large numbers reported in 2017 and 2018, this was not unforeseen as the forest nears a sustainable harvest.   The forest emissions (from harvest) should generally equal the sequestration from younger growing stands at a sustainable harvest.

OFO continues to critique and improve our carbon calculations each year.  In 2019 we became part of an international team (working with Campbell Global Forest Investments) to standardise carbon calculations and reporting.  OFO continues to be industry pioneers in this field.
	
	OneFortyOne Carbon report

	
	2008 tCO2eq
	2017 tCO2eq
	2018 tCO2eq
	2019 tCO2eq

	Sequestration
	
	
	
	

	Pre 1990 forest
	1,371,054
	1,910,747
	1,895,548
	NA

	Post 1989 forest
	96,090
	102,108
	118,989
	NA

	Total
	1,467,144
	2,012.856
	2,014,538
	1,218,361

	
	
	
	
	

	Emissions
	
	
	
	

	Roundwood removal
	1,040,326
	1,182,106
	1,198,186
	1,104,542

	Ocean freight
	17,946
	26,174
	33,644
	27,068

	Harvesting
	12,203
	16,777
	18,742
	11,078

	Road log transport
	6,554
	10,220
	9,732
	6,373

	Roading
	3,388
	3,849
	5,799
	3,270

	Forestry
	662
	623
	701
	515

	Management activities
	262
	292
	248
	214

	Total
	1,081,342
	1,240,041
	1,267,052
	1,153,061

	
	
	
	
	

	Retained Carbon/Net Emission
	385,803
	772,815
	747,485
	65,300



Table 6 -  OFO Carbon Balance for 2008, 2017, 2018 and 2019

OFO has also used an internationally recognized Carbon assessment tool known as the Forest Industry Carbon Assessment Tool TM (FICAT TM) to calculate the carbon footprint of the OFO business from Cradle to Grave.  This carbon footprint assessment includes all the supply chain emissions associated with our business including the end of life emissions of products produced and calculates the carbon stock change for the calendar year of 2018.  FICAT™ was developed by the National Council for Air and Stream Improvement (NCASI) with financial support from the International Finance Corporation of the World Bank Group in 2008.  Based on the Confederation of European Paper Industries (CEPI) Carbon Footprint Framework, FICAT™ assists in the development of cradle-to-gate or cradle-to-grave carbon footprints of forest-based companies. Footprints developed using FICAT™ include consideration of manufacturing emissions, carbon storage impacts, upstream emissions, and end of life effects.

[image: ]
Figure 12 - 2019 Emissions

The single largest contributor to OFO’s cradle to gate emissions profile is the fuel used by ships to freight logs to overseas customers (mainly China).  There was a reduction in ocean freight emissions in 2019 due to a decrease in export volume compared to the previous year.

OFO continues to work towards reducing the emissions per tonne associated with transporting product.  Distribution contractors have increased log truck capacity (enabling the cartage of higher payloads (from 30 tonne to 35 tonne of logs).  The New Zealand Forest Owners Association reports that longer and heavier trucks reduce fuel use by an estimated 9% (based on fuel efficiency).
 


7.	Socio-Economic Benefits

Under this criterion, we monitor social and economic factors including:
Social indicators
· Safety and wellness programmes and results
· Sponsorship
· Scholarships
· Forest Access, including grazing, recreation, major sports events
Economic indicators
· Production and sale of timber
· Operational planning
· R&D and capital investments
· Regional economic development reports
· HR records
· Forest valuation

Many of the socio-economic reports are commercially sensitive or include personal information and are not reported here.

7.1	Social Indicators
7.1.1	Safety & Wellness
OFO has put a significant focus on health, safety and wellness priorities in 2019 and this continues into 2020.  This work started with an external safeplus audit completed in November 2018 by Mike Cosman.  Over the past year the “Home Safe & Well” campaign commenced, led by Lees Seymour.  The campaign also promotes and continues to develop our safety culture. Worker engagement remains a strength of the business and critical to H&S performance. 

2019 focused on risk management reviews including BBRA’s (broad brush risk assessments) and group deep dive sessions to identify gaps and learnings in our standards and procedures.  This has resulted in development of a business risk chart as well as a comprehensive risk matrix.  From this work a risk reduction plan was implemented that outlined the work required to eliminate and minimise the gaps found in our significant risks. A n example is Eroad technology (driver monitoring) implemented across much of the contractor business and in all OFO fleet vehicles. 

During the last two years we have achieved 100% mechanical processing on the landing, cable assist machines for steep slopes across harvesting operations, 100% capability for mechanised felling and 85% mechanical extraction.  These actions significantly reduce the risk of serious harm or injury in our harvest operations. 

Our continued work in 2020 will be focused on wellbeing of our workforce.  

7.1.2	Sponsorship
During 2019, OFO sponsored the following organisations, among others:
· Tasman Rugby Union - Makos
· Electrix Cheerleading
· Tasman Volleyball Association
· Tapawera Rugby Club
· Kaituna Relay for Life
· Nelson College for Girls Sailing Team
· Waimea Swimming Club
· Nelson Netball Team
· Tapawera School
· Golden Bay High School
· Te Kura Kaupapa Maori o Tuia te Matangi 
· Waimea College
· Kea Conservation Trust
· Port Nelson and Transport Industry Charity golf tournament
· Life Education Trust
· Nelson Axemens 
· Pine Valley Outdoor Centre Marlborough
· NZ School of Forestry
· Mitre10
· Top of the South Forestry Awards (inaugural)

In addition, OFO awarded sponsorships to a range of individuals across the communities of Nelson and Marlborough.
OFO welcomes secondary and tertiary student groups including Marlborough Boys College rural studies class, University of Canterbury Forestry School year 3 class and Motueka High School primary trades academy class. 

7.1.3	Scholarships
OFO Tertiary Scholarship programme provides funding and work experience for up to four students at any time and each scholarship can be awarded for up to five years of study per recipient.  Work experience was also offered to non-scholarship tertiary students in 2019.

7.1.4	Forest Access
OFO permits access into the OFO estate, providing for a variety of community benefits.  Entry into the forest is by permit.  Each year between the months September and April the forest is generally closed due to fire risk (refer to section 4.3 for an overview of fire weather monitoring).   The numbers of permits issued by year is presented below.


Note the slight decrease from 2018 is the expected result of a period of no permits being during the weeks of extreme fire danger.

[image: ]
Graph 16 - Permit issue by primary use for the period 2003 to 2018

	OFO is also working with local communities and the Mountain bike Trails Trust to develop mountain bike tracks near Wakefield and Tapawera, recognising that these rural communities are further away from the extensive mountain bike facilities in Nelson and Richmond.

7.1.5	Grazing and beekeeping leases
Grazing leases have been established in many areas within the OFO owned or managed estate.  In the most part, they have been established because the land itself was more suited to agricultural use than forests because of access or climatic reasons.  OFO maintains grazing permits for these areas and charges a commercial lease in line with the term and land value.  18 grazing licenses are held over 83.8 hectares of land and 15 bee-keeping licenses have been issued enabling access to 57,502 hectares for bee keeping. These areas include non-forested land. 

7.1.6	Access agreements
	OFO also permits access through the forest to enable adjoining landowners access to their land, or to utilise infrastructure developed by OFO to enable them to undertake activities on their land.  

7.1.7	Coronation Forest
Each year OFO holds a week-long Coronation Forest commemorative event for the schools of Nelson-Tasman region.  We had nine schools and 308 children aged between 9 and 13, register for the Coronation Forest week in September 2019.
Each student that attends plants up to five Pinus radiata seedlings and learns about the value of plantation forestry in providing wood for buildings, jobs for people and allowing native forests to be protected.  Three activities are delivered; planting plantation trees, walking a conservation trial with ecologists describing the values in New Zealand’s natural forest and either visiting a harvesting operation OR undertaking a plantation study looking at the features of a growing plantation forest.  Both the schools participating and OFO staff enjoy the week.
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Photographs 29 – 34 - Coronation Forest 2019


7.2	Economic indicators
Business financial reports are prepared monthly, they are not available for distribution outside the business.
Operational planning is documented in working files and diaries of staff and not reported here. Examples are available on request.

7.2.1	R&D and capital investments
OFO is a contributor to research through shareholder membership of the Radiata Pine Breeding Company, the Genomics Research program and programmes funded through the Forest Growers Levy.  The programmes span the forest growing value chain.  Research topics include forest health and biosecurity, fire prevention, environment, health and safety, transport, promotions and marketing. Read more here: http://fglt.org.nz/work-programme  
The research spans applied research as well as stretch or blue skies research programmes to improve the economic, social and environmental performance of the forest industry (refer also to the paired catchment study).

7.2.2	Regional economic indicators
The Nelson Regional Development Agency and updates the Nelson Region’s Economic progress, reports are available at the following link:  https://www.nrda.co.nz/do-business/insights/  and https://www.marlboroughnz.com/business/
Forestry and related wood processing remain leading contributors to employment in Nelson-	Tasman and Marlborough.
 



8.	Legal, Institutional and Economic Frameworks

Under this criterion, the following reports are able to be generated:
· Legal area including forestry rights
· CFL Licenses and conditions
· Rates and taxes paid
· Access agreements and security
· Compliance with laws including Resource Consents held
· EMS completions
· Environmental incidents
· Forest health and productivity

Many of these metrics are reported above. Some metrics include people’s names and are not reported here. Commercially sensitive information is not reported here.

8.1	Iwi Land Owners of CFL lands
The Wairau, Rai, Golden Downs West and Golden Downs East Crown Forestry Licenses have been transferred to Iwi ownership as part of the Settlement redress to Iwi. 
OFO has welcomed the Settlement and the opportunity to partner with the new Iwi Land Owners.  OFO purchased the Wairau Forest land from Ngati Rārua in June 2017.  The remaining CFLs have been varied to allow new Forestry Rights to replace the existing CFLs.


2

image2.png




image3.emf
Overview of Montreal  Process


Overview of Montreal Process
Annex F

Criteria and Indicators for the
Conservation and Sustainable Management of
Temperate and Boreal Forests

The Montréal Process

Third Edition, December 2007
Table of Contents
l. INTRODUCTION
1. INTERNATIONAL CONTEXT
I1l.  BACKGROUND ON THE MONTREAL PROCESS

A. Brief History of the Montréal Process
B. How the Montréal Process Working Group Operates

IV. CONCEPTUAL BASIS OF THE MONTREAL PROCESS CRITERIA
AND
INDICATORS
V. MONTREAL PROCESS CRITERIA AND INDICATORS - 2007
Criterion 1 - Conservation of biological diversity
Criterion 2 - Maintenance of productive capacity of forest ecosystems
Criterion 3 - Maintenance of forest ecosystem health and vitality
Criterion 4 - Conservation and maintenance of soil and water resources

Criterion 5 - Maintenance of forest contribution to global carbon cycles

Criterion 6 - Maintenance and enhancement of long-term multiple socio-
economic benefits to meet the needs of societies

Criterion 7 - Legal, policy and institutional framework
ANNEXES
1. Web Links for UNFF, CPF, ITTO, MPCFE, etc.

2. Quebec City Declaration, September 2003
3. Santiago Declaration, January 1995 do not include the Annex to the Declaration





SECTION I
INTRODUCTION

Welcome to the Third Edition of the “Booklet” about the Montréal Process on
Criteria and Indicators for the Conservation and Sustainable Management of
Temperate and Boreal Forests. The Booklet presents the new and improved set of
indicators for six of the seven Montréal Process criteria. These indicators were
approved by the Montréal Process Working Group in November 2007 in Buenos
Aires, Argentina, following a comprehensive review of lessons learned in applying
the original set of criteria and indicators established in 1995 in Santiago, Chile.

The 12 member countries of the
Montreal Process Working Group are using
this set of criteria and indicators to prepare
their 2009 Country Forest Reports on
national forest trends and progress toward
sustainable forest management. The
Booklet is supplemented by the Second
Edition of the Montréal Process Technical
Notes on Criteria 1-6, which provides
rationale statements and suggested
approaches to measurement for the revised
indicators, as well as a glossary of
frequently used terms.

An International Process

The Montréal Process Working Group
includes 12 countries: Argentina, Australia,
Canada, Chile, China, Japan, Korea, Mexico,
New Zealand, Russian Federation, United
States of America and Uruguay.

These 12 countries account for 90% of the
world’s temperate and boreal forests, 60% of
all forests, 45% of international trade in
wood and wood products, and 35% of the
world’s population.

For more information about the Montréal Process, please visit us at
http://www. rinya.maff.go.jp/mpci/ or contact Mr.Yuuichi Sato of the Montréal
Process Liaison Office [yuuichi_sato@nm.maff.go.jp].

SECTION Il
INTERNATIONAL CONTEXT

1. Forests are essential to the long-term well-being of local populations, national
economies and the earth’s biosphere as a whole. They provide food, fuel, shelter,
clean water and air, medicine, livelihood and employment for people around the
world. They reduce concentrations of greenhouse gases in the atmosphere, minimize
sedimentation in lakes and rivers, and protect against flooding, mudslides and erosion.
Forest are home to 70% of the world’s terrestrial animals and plants. When managed
sustainably, forests can provide a wide range of essential economic, social and
environmental goods and services for the benefit of current and future generations.

2. The contribution of forests and sustainable forest management to sustainable
development first received global recognition in 1992 when the United Nations
Conference on Environment and Development adopted the “Rio Forest Principles”*
and Chapter 11 of Agenda 21. At about the same time, the International Tropical
Timber Organizations (ITTO) did some pioneering work on “Criteria for the
Measurement of Sustainable Tropical Forest Management.”

3. Following the Rio Earth Summit, the concept of “criteria and indicators for
sustainable forest management” gained increasing international attention as a tool to
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monitor, assess and report on forest trends at national and global levels. By 1995, the
Ministerial Conference on the Protection of Forest in Europe (MCPFE) and the
Montréal Process had adopted comparable sets of national level criteria and indicators
for sustainable management of temperate and boreal forests.

4, The importance of criteria and indicators as tools to assess national forest
trends and progress toward sustainable forest management has been recognized by the
Intergovernmental Panel on Forests (1995-1997) and its successor Intergovernmental
Forum on Forests (1997-2000), the United Nations Forum on Forests (UNFF), and the
Food and Agriculture Organization of the United Nations (FAQ). They are also
relevant to the forest-related programs of member organizations of the Collaborative
Partnership on Forests,** including the Rio conventions on biodiversity, climate
change and desertification. Today, 150 countries are engaged in one or more regional
and international criteria and indicators processes.

5. In 2004 the UNFF identified the following seven “thematic elements of
sustainable forest management,” which are drawn from the criteria identified by the
Montreal Process and other criteria and indicators processes, as a reference
framework for sustainable forest management:

Extent of forest resources

Forest biological diversity

Forest ecosystem health and vitality
Productive functions of forests

Protective functions of forests
Socio-economic functions of forests
Legal, policy and institutional framework

NogkrwdpE

* Non-legally Binding Authoritative Statement of Principles for a Global Consensus on Management,
Conservation and Sustainable Development of All Types of Forests

** The CPF was established in 2000 to support the work of the UNFF. CPF member organizations
include FAO (chair), Center for International Forestry Research (CIFOR), Convention on Biological
Diversity (CBD), Global Environment Facility (GEF), ITTO, International Union of Forestry Research
Organizations (IUFRO), United Nations Development Program (UNDP), United Nations Environment
Program (UNEP), United Nations Framework Convention on Climate Change (UNFCCC), United
Nations Convention to Combat Desertification (CCD), World Agroforestry Center (ICRAF), World
Conservation Union (IUCN) and World Bank (IBRD)
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6. These thematic elements of sustainable forest management have become the
framework for the global Forest Resources Assessment coordinated by FAO. They
are also enshrined in the Non-Legally Binding Instrument on All Types of Forests
adopted by the UNFF in April 2007 and endorsed by the UN General Assembly in
December 2007 as a framework for national action and international cooperation on
forests. To be confirmed

SECTION Il
BACKGROUND ON THE MONTREAL PROCESS

A.. Brief History of the Montréal Process

7. The Montréal Process (MP) Working Group on Criteria and Indicators for the
Conservation and Sustainable Management of Temperate and Boreal Forests --“The
Montreal Process” -- was launched in 1994 as a response to the Rio Forest Principles.
Today, the Working Group has 12 member countries: Argentina, Australia, Canada,
Chile, China, Japan, Republic of Korea, Mexico, New Zealand, Russian Federation,
United States of America and Uruguay. These countries account for 90% of the
world’s temperate and boreal forests, 60% of all forests, 45% of international trade in
timber and timber products, and 35% of the world’s population. LO to verify/update
percentages as needed.

8. In February 1995, member countries adopted the Santiago Declaration
affirming their commitment to the conservation and sustainable management of their
respective forests and endorsing the following 7 criteria and 67 associated indicators
as guidelines for policy-makers to use in assessing national forest trends and progress
toward sustainable forest management:

Conservation of biological diversity

Maintenance of productive capacity of forest ecosystems
Maintenance of forest ecosystem health and vitality

Conservation and maintenance of soil and water resources
Maintenance of forest contribution to global carbon cycles
Maintenance and enhancement of long-term multiple socio-economic
benefits to meet the needs of societies

7. Legal, institutional and economic framework for forest conservation
and sustainable management

o E

9. These MP criteria and indicators were the product of extensive consultations
with forest managers and users, researchers, the private sector and other stakeholders
in member countries, as well as with technical and policy experts from other
temperate and boreal countries and the international technical and scientific
community.

10. In 2003 MP member countries developed and published their first Country

Forest Reports using the agreed MP criteria and indicators. Illustrative trends drawn
from the 12 country reports are highlighted in the Montréal Process First Forest
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Overview Report 2003. Based on experiences gained in reporting and taking into
account international developments, such as the establishment of the UNFF, member
countries adopted the Quebec City Declaration in September 2003. The Declaration
set forth a “Vision for the Montréal Process: 2003-2008,” which identified a set of
actions to enhance the effectiveness of the MP, including a major effort to review and
refine the MP indicators.

11. In November 2007 in Buenos Aires, the Working Group approved a revised
set of indicators for Criteria 1-6. (C7 indicators are still under consideration at the
time of this publication.) Member countries are using these improved indicators to
prepare their second round of Country Forest Reports in 2009. In establishing an
updated set of indicators, the Working Group reconfirmed the national and
international relevance of the seven criteria adopted in 1995.

12.  Also in November 2007, the Working Group agreed on the conceptual
framework for the Montreal Process Strategic Action Plan: 2009-2015. The Strategic
Action Plan (SAP) will be based on the following five Strategic Directions:

1. Enhance the relevance of the Montréal Process criteria and indicators for
policymakers, practitioners and others;

2. Strengthen member country capacity to monitor, assess and report on forest
trends and progress toward sustainable forest management using the Montréal
Process criteria and indicators;

3. Enhance collaboration and cooperation with forest related regional and
international organizations and instruments and other criteria and indicator
processes;

4. Enhance communication on the value of criteria and indicators and the
accomplishments of the Montréal Process; and

5. Enhance the effectiveness and efficiency of the Montréal Process Working
Group and its Technical Advisory Committee and Liaison Office.

13. Once finalized, the SAP will serve as the overall guiding document for the
Montréal Process, as well as a tool for communicating MP objectives and priorities to
member countries, domestic stakeholders and the international community.

B. Operation of the Montréal Process Working Group
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14. The MP Working Group brings together countries with highly diverse
ecological, economic and social

conditions to share e>_<periences Working Together
related to forest monitoring, As demands and pressures on the world’s forests
assessment and reporting. Regular increase, so too does the need for countries to
meetings of the Working Group are work together to address common issues. The
hosted by member countries on a Montréal Process is an example of such
rotational basis and are open to collaboration. The Montréal Process has helped
representatives of other criteria and all 12 member countries identify shared goals
indicators processes, international and improve capacities to assess and report on
organizations, non-governmental forests. It has built confidence and trust among
organizations and the private sector. | countries with diverse forest ecosystems, land
ownership patterns and socio-economic
15.  The Working Group is conditions.

supported by the MP Liaison Office
(LO) established in 1995 and the Technical Advisory Committee (TAC) established in
1996. The LO is currently hosted by the Government of Japan. From 1995-2006, it
was hosted by the Government of Canada. The LO facilitates communication among
members, helps organize Working Group and TAC meetings, arranges for translation,
printing and dissemination of MP documents, maintains the MP website, and
coordinates MP representation at regional and international meetings and events.

16.  The TAC is comprised of forest experts from all member countries and
provides technical and scientific advice to the Working Group on issues related to
data collection, indicator measurement and reporting. The work of the TAC,
including the development of the revised MP indicators presented here, is coordinated
and facilitated by the TAC Convenor, currently hosted by the Government of New
Zealand. From 1997 to 2003, the TAC Convenor was hosted by United States. From
1996-1997, it was hosted by New Zealand.

SECTION IV
CONCEPTUAL BASIS OF THE
MONTREAL PROCESS CRITERIA AND INDICATORS

17.  The MP criteria and indicators provide a common framework for member
countries to describe, monitor, assess and report on national forest trends and progress
toward sustainable forest management. They also provide a common understanding
within and across countries of what is meant by sustainable forest management, and
may be understood to constitute an implicit definition of sustainable forest
management at the country level.

18.  Assuch, the MP criteria and indicators help provide an international reference
for policy-makers in the formulation of national policies and a basis for international
cooperation aimed at supporting sustainable forest management.

19.  Taken together, the MP criteria and indicators reflect a holistic approach to
forests as ecosystems, addressing the full range of forest values. No single criterion
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or indicator is alone an indication of sustainability. Rather, individual criteria and
indicators should be considered in the context of other criteria and indicators.

20.  The seven MP criteria characterize the essential components of sustainable
forest management (e.g. biodiversity conservation). Each criterion is characterized by
a set of indicators, which provides a way to measure or describe the criterion. No
priority or order is implied in the listing of seven criteria or their associated indicators.

21.  While many MP indicators are guantitative in nature, others are qualitative or
descriptive. Some indicators can be readily measured (e.g. percent of forest cover).
Others may require the collection of new or additional data, the establishment of
systematic sampling or even basic research.

22.  When indicators are measured periodically over time, they indicate change and
trends in conditions relevant to sustainable forest management, including natural,
social, economic and policy conditions. Monitoring these changes provides
information needed to evaluate a country’s progress toward sustainable forest
management. This information is essential to making informed forest policy
decisions.

23. Each MP country is unique in terms of the quantity, quality and characteristics
of its forests. Countries also differ in terms of population and land ownership patterns,
stages of economic development, governance structures, and expectations of how
forests should contribute to society. These differences affect the capacity of countries
to collect data, as well as the data collection methods employed. While the MP
criteria and indicators facilitate harmonized approaches to forest assessment and
reporting among countries, they also allow for flexibility in application to reflect
national circumstances.

24.  Aninformed, aware and participatory public is indispensable to promoting
sustainable forest management. The MP Process criteria and indicators are a useful
tool for involving stakeholders in data collection and forest discussions at national and
sub-national levels and in improving the quality of forest-related information
available to policy-makers and the public. Stakeholder involvement and awareness
should help catalyze improved forest policies and practices.

25.  As national level assessment tools, the MP criteria and indicators provide a
basis for reporting on all forests in a country, including public and private forests,
tropical forests and plantation forests. Although they are not performance standards
or designed to assess sustainability at the forest management unit level, they also
provide a framework for developing policies, plans and inventories at both national
and sub-national levels, and can serve as a model for monitoring and reporting on
other natural resources, such as rangelands, freshwater and minerals.

26.  Concepts of forest management evolve over time based on enhanced scientific
knowledge about how forest ecosystems function and respond to human interventions,
as well as in response to changes in how the public views forest values. The MP
Working Group will continue to periodically review and as needed refine the MP
criteria and indicators to reflect new information, advances in technology and research,
and improved understanding of sustainable forest management.
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SECTIONV
THE MONTREAL PROCESS CRITERIA AND INDICATORS (2007)

27.  The current set of Montréal Process criteria and indicators continues is based
on contemporary scientific understanding of temperate and boreal forest ecosystems
and the values society attaches to forests. Criteria 1-6 and associated indicators relate
specifically to forest conditions or functions, and to the values or benefits associated
with forest goods and services. Criterion 7 and its indicators (which are now under
review) relate to the overall policy framework needed to facilitate and support forest
conservation and sustainable management. This policy framework includes aspects
often external to the forest itself but which affect efforts to conserve, maintain or
enhance one or more of the conditions, functions, values or benefits captured in
Criteria 1-6.

Criterion 1
Conservation of biological diversity

1.1 Ecosystem diversity

1.1.a Area and percent of forest by forest ecosystem type, successional
stage, age class, and forest ownership or tenure

1.1.b Area and percent of forest in protected areas by forest ecosystem
type, and by age class or successional stage

1.1.c Fragmentation of forests
1.2 Species diversity
1.2.a Number of native forest associated species

1.2.b Number and status of native forest associated species at risk, as
determined by legislation or scientific assessment

1.2.c Status of on site and off site efforts focused on conservation of
species diversity
1.3  Genetic diversity

1.3.a Number and geographic distribution of forest associated species
at risk of losing genetic variation and locally adapted genotypes

1.3.b Population levels of selected representative forest associated
species to describe genetic diversity

1.3.c Status of on site and off site efforts focused on conservation of
genetic diversity

Criterion 2
Maintenance of productive capacity of forest ecosystems

2.a Area and percent of forest land and net area of forest land available for
wood production

2.b Total growing stock and annual increment of both merchantable and non-
merchantable tree species in forests available for wood production

2.c Area, percent, and growing stock of plantations of native and exotic
species
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2.d Annual harvest of wood products by volume and as a percentage of net
growth or sustained yield

2.e Annual harvest of non-wood forest products

Criterion 3
Maintenance of forest ecosystem health and vitality

3.a Area and percent of forest affected by biotic processes and agents (e.g.
disease, insects, invasive species) beyond reference conditions

3.b Area and percent of forest affected by abiotic agents (e.qg. fire, storm, land
clearance) beyond reference conditions

Criterion 4
Conservation and maintenance of soil and water resources

4.1 Protective function

4.1.a Area and percent of forest whose designation or land
management focus is the protection of soil or water resources

4.2 Soil

4.2.a Proportion of forest management activities that meet best
management practices or other relevant legislation to protect soil
resources

4.2.b Area and percent of forest land with significant soil degradation
4.3 Water

4.3.a Proportion of forest management activities that meet best
management practices, or other relevant legislation, to protect water
related resources.

4.3.b Area and percent of water bodies, or stream length, in forest
areas with significant change in physical, chemical or biological
properties from reference conditions

Criterion 5
Maintenance of forest contribution to global carbon cycles

5.a Total forest ecosystem carbon pools and fluxes
5.b Total forest product carbon pools and fluxes
5.c Avoided fossil fuel carbon emissions by using forest biomass for energy

Criterion 6
Maintenance and enhancement of long-term multiple socio-economic benefits to
meet the needs of societies

6.1 Production and consumption

6.1.a Value and volume of wood and wood products production,
including primary and secondary processing

6.1.b Value of non-wood forest products produced or collected
6.1.c Revenue from forest based environmental services

6.1.d Total and per capita consumption of wood and wood products in
round wood equivalents

6.1.e Total and per capita consumption of non-wood products
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6.1.f Value and volume in round wood equivalents of exports and
imports of wood products

6.1.9 Value of exports and imports of non-wood products

6.1.h Exports as a share of wood and wood products production and
imports as a share of wood and wood products consumption

6.1.i Recovery or recycling of forest products as a percent of total
forest products consumption

6.2 Investment in the forest sector

6.2.a Value of capital investment and annual expenditure in forest
management, wood and non-wood product industries, forest-based
environmental services, recreation and tourism

6.2.b Annual investment and expenditure in forest-related research,
extension and development, and education

6.3 Employment and community needs
6.3.a Employment in the forest sector

6.3.b Average wage rates, annual average income and annual injury
rates in major forest employment categories

6.3.c Resilience of forest-dependent communities

6.3.d Area and percent of forests used for subsistence purposes

6.3.e Distribution of revenues derived from forest management
6.4 Recreation and tourism

6.4.a Area and percent of forests available and/or managed for public
recreation and tourism

6.4.b Number, type, and geographic distribution of visits attributed to
recreation and tourism and related to facilities available

6.5 Cultural, social and spiritual needs and values

6.5.a Area and percent of forests managed primarily to protect the
range of cultural, social and spiritual needs and values

6.5.b The importance of forests to people

Criterion 7
Legal, institutional and policy framework for forest conservation and sustainable
management*

7.1 Extent to which the legal framework (laws, regulations, guidelines)
supports the conservation and sustainable management of forests,
including the extent to which it:

7.1a Clarifies property rights, provides for appropriate land tenure
arrangements, recognizes customary and traditional rights of
indigenous people, and provides means of resolving property disputes
by due process;

7.1b Provides for periodic forest-related planning, assessment, and
policy review that recognizes the range of forest values, including
coordination with relevant sectors;
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7.1.c Provides opportunities for public participation in public policy
and decision-making related to forests and public access to
information;

7.1d Encourages best practice codes for forest management;

7.1.e Provides for the management of forests to conserve special
environmental, cultural, social and/or scientific values.

7.2 Extent to which the institutional framework supports the conservation
and sustainable management of forests, including the capacity to:

7.2.a Provide for public involvement activities and public education,
awareness and extension programs, and make available forest-related
information;

7.2.b Undertake and implement periodic forest-related planning,
assessment, and policy review including cross-sectoral planning and
coordination;

7.2.c Develop and maintain human resource skills across relevant
disciplines;

7.2d Develop and maintain efficient physical infrastructure to
facilitate the supply of forest products and services and support forest
management;

7.2 Enforce laws, regulations and guidelines.

7.3 Extent to which the economic framework (economic policies and
measures) supports the conservation and sustainable management of
forests through:

7.3a Investment and taxation policies and a regulatory environment
which recognize the long-term nature of investments and permit the
flow of capital in and out of the forest sector in response to market
signals, non-market economic valuations, and public policy decisions
in order to meet long-term demands for forest products and services;
7.3.b Non-discriminatory trade policies for forest products.

7.4 Capacity to measure and monitor changes in the conservation and
sustainable management of forests, including:

7.4.a Availability and extent of up-to-date data, statistics and other
information important to measuring or describing indicators
associated with criteria 1-7;

7.4.b Scope, frequency and statistical reliability of forest inventories,
assessments, monitoring and other relevant information;
7.4.c Compatibility with other countries in measuring, monitoring

and reporting on indicators.
7.5 Capacity to conduct and apply research and development aimed at

improving forest management and delivery of forest goods and services,
including:
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75.a Development of scientific understanding of forest ecosystem
characteristics and functions;

7.5.b Development of methodologies to measure and integrate
environmental and social costs and benefits into markets and public
policies, and to reflect forest-related resource depletion or
replenishment in national accounting systems;

7.5.c New technologies and the capacity to assess the socio-
economic consequences associated with the introduction of new
technologies;

7.5.d Enhancement of ability to predict impacts of human
intervention on forests;
7.5.e Ability to predict impacts on forests of possible climate change.

*Footnote: These are the original Criterion 7 indicators established in 1995.
The Montréal Process Working Group is currently reviewing these indicators,
with a view to refining them as needed.
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Sediment Assessment Method 5 - Resuspendible sediment

(Shuffle index)

Rationale

Equipment required
Application
Type of assessment

Time to complete

Description of variables
Water depth (m)

Water velocity
(fast/medium/slow)
Score

Photo

Useful hints

Rapid qualitative assessment of the amount of total suspendible:
solids deposited on the streambed. A score from 1-5 is assigned,
where 1 = ittle/no sediment and 5 = excessive sediment.

-Camera +10cmx 10 cm white tile - Field sheet
All streams.

State of the environment (broad-scale survey)
Assessment of effects (as support variable)

5 minutes

Depth of water in metres at tile location
Water velocity at tle location

Avalue of 15
Indication of whether a photo record was obtained
(preferably Yes)

This method is best applied in an area where flow is between 02
0.6 m/sec and depth is between 20 and 50 cm.

Depth and velocity may be estimated and are mainly recorded to
ensure the method was applied in appropriate and comparable
conditions. Photos could be taken by a second team member on
the stream bank.Best completed at the end of sampling.

The average score i calculated for each site.

Field procedure

«  Place a white tile on the streambed in a run, and measure/estimate water depth and

velocity at this point.

five seconds.

Stand 3 m upstream of the tile and disturb the streambed by moving feet vigorously for

Allocate a score from 1-5 depending on the visibility and duration of the resulting

plume in relation to the white tile downstream.

Take a photo record of the plume where possible.
Repeat this process twice upstream.
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Figure 14. Comparison of average macroinvertebrate indices among REC land cover classes. p = pasture, ef = exotic
forest, if = indigenous forest, s = scrub, u = urban . H-statistics and p-values from Kruskal-Wallis tests are shown for each
index; colour coding: dark blue = excellent, light blue = good, green = average, red = poor.
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Figure 1. 2015 Annual water quality grades for the Nelson region
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POOR

MCI score of more than 119. Streams in excellent ecological condition. Indicative of excellent water
quality and/or habitat conditions.

MCI between 100 and 119. Streams in good ecological condition. Indicative of good water quality
and/or habitat conditions.

MCI between 80 and 99. Streams in fair ecological condition. Indicative of only fair water quality and/or
habitat condition.

MClI less than 80. Streams in poor ecological condition. Indicative of poor water quality and/or poor
habitat conditions.
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Fish & Wildlife Services to make that
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O Nat f

s always been vital o be able to.
cross the waterways in our forests

~ some of the stream crossings in
our New Zealand forests have been

in place for decades. But while they
make life much easier for our forestry
workers, they can make it tough on
native fish. When fish want to migrate:
Upstream o breed, cubverts can make
itimpossible for them to navigate:
back to their favourite spots.

That's why the team at OnefortyOne
New Zealand has been collaborating
with Fish & Wildife Services to make
sure New Zealand's native freshwater
fish can wriggle their way upstream
unimpeded The solution was to
retrofit fish ramps and ropes to the
trouble spots, making it easier for fish
o climb upstream.

Heather Amold, Environmental
Planner for OnefortyOne, New
Zealand, has spearheaded the project
to ensure unimpeded fish passage

in streams in the company's forest
estate since 2017. The team mapped
out stream crossings, then each one
[P ———1
arange of data was collected and
collated to pipoint crossings that
posed a barrier to fish passage

It was a big project to start with just
toidentify where all the unknown
crossings were in our fish-bearing
streams because they weren'tin
our GIS system” says Heather. Using
the completed map, Heather then
utiised the skils of students from
the scholarship scheme. “They used
the plan | had put together to go
and physicall find al the structures.
Some culverts were blocked and if
they were in disuse, roads access.
was challenging”

57

New Zealand native
freshwater fish species

Once the data collection phase of the
project was complete, Heather worked
with Tim Olley from Fish & Widife
Sevices to come up with a work
program and implement solutions
that would allow fish to move both
upstream and downstream.

The project definitely ilustrated how
forestry practices have changed

over the years, says Heather I also
provided an opportunity to build
relationships between OnefortyOne
and council staff:

“The Neison City Council funded the
assessment work with OneFortyOne
funding the retrofitting work done

by Tim Olley. says Heather. ‘Next
year we wil be rolling out the project
into the area between the Rai Saddle
and Havelock and then in 2021, we.
will rol it out to the rest of our forest
estate in Marlborough

This work should provide a population
boost for local native species like the
karo, kokopu, inanga and bulles.

“Its fantastic that Tim is already
seeing native fish in the
waterways Heather
says. "We know that we are
helping the freshwater fish
to get the whole way through a
catchment and complete their
ife cycles”

Fan Passage

Onefortyone | 37
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