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1.0 Executive Summary

Environmental Trust Fund (ETF) funding in 2014-15 allowed AC CDC to transfer all rare species data to DELG, to produce rare species mapping tools to help DELG identify sites known to be significant for rare species, and to initiate relationships with local government to encourage the use of rare species data in their planning and management. 
2015-2016 ETF funding, for the project “Continued Improvements to Rare Species Management in New Brunswick”, has allowed AC CDC to complete a significant portion of the goals outlined in our application (Table 1). To correspond with the proportion of funding received, approximately 46% of our proposed activities have been carried out and remaining activities deferred to future funding years.
Table 1. Summary of goals and accomplished tasks during the 2015-2016 ETF funding year.
	Goal
	Summary of Results

	1. Improvements to the AC CDC database
	Data Additions:

· Addition of approximately 72,000 Maritimes records to the AC CDC database
Data Improvements:

· update of geographic locations for >25,000 records
· Review of Subnational Rarity Ranks (SRANKs) for approximately 10,000 New Brunswick taxa. 
Database Workflow Improvements:

· Modification of Data Request workflows to increase precision of 100 km data searches

	2. Provide AC CDC rare species database to DELG
	Database deliveries:

· Database release 151223 delivered to DELG ( 7 January, 2016)
· An additional release will be delivered to DELG by 31 March, 2016.

	3. Work with DELG to update and improve Rare Species GIS tools and products
	Rare Species GIS Products

· Consultations with DELG to refine algorithms and improve Rare Species tools and products

· AC CDC 1 km Rare Species Summary Grid product created for New Brunswick
· Update of Rare Species Mapping tools to function with modified AC CDC data model

	4. Data and GIS products to Local Government
	· Meeting (September 17, 2015) with Regional Service Commission (RSC) and Municipal Directors in Bouctouche to discuss AC CDC data, services and memberships

· AC CDC Memberships initiated with Chaleur and Southeast RSCs and delivery of AC CDC data and 1 km Rare Species Grid 

· AC CDC Rare Species Mapping tools delivered to Southeast RSC (James Bornemann)

	5. Compile rare species data from Environmental Impact Assessment (EIA) reports held by NB DNR
	· Numerous EIA reports reviewed, and approximately 500 New Brunswick records to be added to the AC CDC database

	6. Work with DELG and DNR to develop a process for submission of rare species data associated with future environmental impact assessment reports.
	· All Canadian Conservation Data Centres (CDCs) polled about current processes for acquiring Species at Risk data from EIAs
· Strategic planning with Dave Maguire, DELG

· Development of condition statement, that can be added by EIA reviewers to EIA condition lists, requiring delivery of Species at Risk data to AC CDC


The substantial improvements to the AC CDC database and data system completed under this project will significantly improve conservation efforts in New Brunswick. Data system, workflow and record improvements greatly increase the efficiency with which AC CDC can respond to data requests and the quality and reliability of the data provided to requestors. AC CDC carries out hundreds of data requests annually for environmental consultants, government biologists and land managers, natural resource companies, environmental NGOs and academics, all of whom will benefit from high-quality Species at Risk data delivered more expediently. Provision of the most up-to-date release of the AC CDC database to DELG increases the amount and recency of their rare species data holdings which can benefit conservation by informing recommendations they provide and reduce development-related impacts to rare species. 
During this funding year, we were able to make significant progress in making rare species data available to local government and acquiring rare species data from EIA reports. Meetings with RSC and Municipal Directors led to the initiation of memberships with two RSCs, to whom rare species data and GIS products were delivered. This promises to improve conservation efforts in these regions by getting rare species data into the hands of local planners that intimately know local landscape and the impacts of local development. With many thanks to Dave Maguire (Manager, EIA Unit, DELG) and Lee Swanson (Project Manager, Environment and Local Government, DELG) we have been able begin the process of extracting rare species data from New Brunswick EIA reports, and have developed an EIA condition statement that can be added to EIAs requiring rare species data collected during EIA field work be added to the AC CDC database. These are crucial steps in making the wealth of valuable data collected by EA proponents available to further inform future conservation decisions in New Brunswick.
2.0 2015-2016 Accomplishments

2.1 Improvements to the AC CDC Database
Data additions
ETF funding allowed for the addition many new records to the AC CDC database this fiscal year with the number of species occurrence records (a species documented in a specific location) increasing by approximately 72,000 in the Maritimes. Of these new records, more than 26,000 were from AC CDC field work. The total number of provincially rare species, and federally or provincially listed Species at Risk will be determined at the time of data loading in March, 2016, but is estimated to be approximately 14,000. 
Database and workflow improvements
Numerous record improvements were made that significantly increased accuracy and value of the AC CDC records. The locations of more than 25,000 records were adjusted to make their positions more precise. Extensive work was undertaken to update in the database New Brunswick Subnational Rarity Ranks (SRANKs) and associated attributes following status review by AC CDC staff and colleagues. The data management tasks associated with this process required about 7 days for data normalization, quality control, modification of the AC CDC data model, data uploading and reviewing. As a result, updated SRANKs and attributes were achieved for approximately 10,000 New Brunswick taxa. 
A number of database workflow improvements were made this year which led to increased precision and efficiency of the AC CDC data system. Most importantly, the 100 km search function within the Data Request process was improved. As a result, when 100 km-radius searches cross provincial boundaries, records returned from out of province include only those considered rare in the province of the study site. Enacting this change required addition of 4 attributes to the database, and modifications to the database export process, Data Request dataset schema, and Data Request Python script.  
Together, these improvements result in higher-accuracy data being delivered to the many AC CDC members and data requestors. The new SRANKs now being distributed with our data mean that users will now have available the most comprehensive, up-to-date information on species ranks in New Brunswick. 

2.2 Provide AC CDC rare species database to DELG
Under a one-year data use agreement for fiscal year 2015-2016, AC CDC database 151223 was delivered to DELG on 7 January, 2016. An additional release will be delivered to DELG by 31 March, 2016, incorporating all additional improvements made to the database since the previous release. DELG will be able to use the updated database in development of a long-term wetlands policy, and for use in EIA reviews, Wetland and Watercourse Alteration (WAWA) permitting and municipal and regional land use planning.
2.3 Work with DELG to update and improve CDC Rare Species GIS tools and products
In continuation of efforts to identify areas of the landscape most important for rare species, feedback was solicited from DELG, NB DNR and other data users around Rare Species tools developed in 2013. Feedback received indicated that AC CDC Rare Species tools could be further improved if converted to a refined GIS dataset that could be used as a reference layer by planners, managers, and permit application reviewers. This resulted in the exploration of two types of GIS products. 
First, a 1 km Rare Species Summary Grid was developed to summarize AC CDC rare species observations across the New Brunswick landscape. One kilometer was selected for the grid size as it was small enough to describe rare species distribution on local scales but large enough to include a sufficient number of rare species observations for meaningful summaries. The Rare Species grid improves on the Rare Species GIS tools developed previously by i) not being tied to a particular input dataset for evaluation, ii) explicitly integrating the location uncertainty of each observation, iii) allowing high flexibility in the types of patterns that can be viewed in the AC CDC data, iv) displaying areas of the landscape important for rare species in a simple, non-technical format. To create the grid, each AC CDC observation is buffered by its location uncertainty, and, to make grid summaries more meaningful on local scales, observations with location uncertainty greater than 1000 m are excluded. Summaries are generated across each of the observations that intersect each grid square. The attributes summarized in each grid square can be modified by AC CDC to include those metrics most of interest to grid users. By default, grid attributes include: the number of rare taxa, the number of federally protected taxa, the number of provincially protected taxa, the number of endangered taxa, and the overall “RRP score” which summarizes the rarity, recency and precision of all records intersecting the grid square. In the generation of this grid, ETF Rare Species tools developed in 2013 are first used to filter and parse the data, and weight records with regards to rarity, recency and precision (i.e., to derive the RRP score). Additional summary attributes can be included for each square, upon request, including the number of rare or protected species for specific taxonomic groups, the presence/absence of New Brunswick “location sensitive” species (for users that have received authorization from NB DNR to receive these data), or presence/absence of wetland indicator or calcareous plant species.  For GIS users, the Rare Species Grid can be symbolized by any of the summary attributes of interest (see examples in Fig. 1 - Fig. 3) and overlaid with other layers of interest in a GIS project. More information on species occurrences within each square can be obtained by examining the raw observation data within a given grid square. For non-GIS users, .pdf mapbooks can be generated showing maps of each summary attribute at any spatial scale such as municipalities, counties, Regional Service Commissions, or the entire Province.
Second, consultations with DELG in 2016 helped to identify types of records that are most valuable in assisting with permitting applications and review of EIAs. Further consultations with DELG, NB DNR and CWS in March 2016 and beyond, will help to refine algorithms used to weight and score rare species observations. This information can be used to develop a multi-tiered record ‘flagging system’ to highlight individual observations of interest, which can be of use when reviewing wetland permit or EIA applications.   

Fig. 1. AC CDC 1 km Rare Species Grid for the Southeast RSC symbolized by the number of rare species. Light gray squares show where AC CDC data is available but no rare species have been reported. Teal = 1 rare taxon, red = 67 rare taxa.  The dark gray basemap visible underneath shows areas where no AC CDC data yet exist (i.e., no grid squares present). Survey effort varies considerably by square so absence of rare species observations in the grid does not imply absence of rare species on the landscape.

Fig. 2. AC CDC 1 km Rare Species Grid for the Southeast RSC symbolized by the number of federally or provincially protected species. Light gray squares show where AC CDC data is available but no protected species have been reported. Teal = 1 rare taxon, red = 13 protected taxa.  The dark gray basemap visible underneath shows areas where no AC CDC data yet exist (i.e., no grid squares present). Survey effort varies considerably by square so absence of rare species observations does not imply absence of rare species on the landscape.


Fig. 3. AC CDC 1 km Rare Species Grid symbolized by the number of rare species (teal to red = low to high; light gray squares show where AC CDC data is available but no rare species have been found), with NB wetlands, NB provincially-significant wetlands and peatlands overlaid. The dark gray basemap visible underneath shows areas where no AC CDC data yet exist (i.e., no grid squares present). Survey effort varies considerably by square so absence of rare species observations in the grid does not imply absence of rare species on the landscape.

2.4 Data and GIS products to Local Government
As part of efforts to promote the use of AC CDC data in local government, the AC CDC Executive Director (Sean Blaney) and Data Manager (James Churchill) presented to the Directors of Municipalities and RSCs in Bouctouche (September, 2015). Following this meeting Directors indicated they would like to know more about the roles and responsibilities of regional government around Species at Risk and in subsequent funding years we will organize a meeting with NB DNR and DELG to provide this information. Since the September meeting, two RSCs have begun memberships with AC CDC. These RSCs received AC CDC data and will also receive the newest database release at the end of this fiscal year. These RSCs will also receive a copy of the AC CDC 1 km Rare Species Grid for their RSC (in pdf or GIS format) which highlights areas of their RSCs that are of most importance to rare and protected species. We hope to use feedback received from these RSCs to further improve on the AC CDC data and GIS products. 

2.5 Compile rare species data from Environmental Impact Assessment reports held by NB DNR
Significant time was investment by Dave Maguire (DELG) and Lee Swanson (DELG) to enable the AC CDC to begin compiling records of rare and protected species from completed EIA reports. In 2016 rare species data were compiled from electronic reports, and as a result, approximately 500 records were extracted for the AC CDC database. These valuable records serve to greatly increase the knowledge of the distribution of rare species in these areas of the province and subsequently allow for their consideration in future undertakings. 
2.6 Work with DELG and DNR to develop a process for submission of rare species data associated with future environmental impact assessment reports.
In the summer of 2015, data managers from all Canadian CDCs were asked about current processes in place for receiving Species at Risk data collected during EIAs. The majority of CDCs indicated that no formal mechanisms were in place, that only occasionally individual proponents, SAR surveyors or provincial EIA reviewers would forward observation data for the database, and that they would like to see more formal processes develop. In the fall and winter of 2015-2016, meetings were held with Dave Maguire (DELG) about these topics and he expressed willingness to facilitate the process in New Brunswick. A draft condition was developed by AC CDC and DELG which would require SAR data collected during EIA field work to be delivered to AC CDC for long-term storage in the rare species database. This condition statement may be included in EIA conditions upon the discretion of EIA reviewers. In subsequent funding years we hope to work with DELG to develop standard formats and processes for data submission.
3.0 Conclusions

2015-16 ETF funding has allowed for significant improvements to the AC CDC database through record additions, record improvements and workflow optimization. Together these improvements have greatly increased the quantity and quality of data in the AC CDC database which will enhance the ability of numerous other organizations to manage and protect rare species in New Brunswick.  
The knowledge of rare species locations provided by AC CDC data is especially crucial for species protected under the NB Endangered Species Act, preventing DELG from inadvertently permitting developments that contravene the act. Other potential DELG uses of the updated AC CDC rare species data include incorporation into the Balanced Approach for Wetland Management project within the Long Term Wetland Strategy currently under development, and the determination of areas where wetland restoration efforts could be directed. As a partner organization, DNR automatically receives updated versions of our database, thus the project’s new rare species records will contribute significantly to their biodiversity conservation efforts as well. 

The updating of SRANKs for thousands of New Brunswick taxa means that data users will now have the most accurate and up-to-date information on the status of wildlife in New Brunswick. Fruitful consultations with DELG have led to the refinement of Rare Species GIS products into the 1 km Rare Species Grid for New Brunswick which can serve as a GIS reference layer and high-level screening tool for planning and management. Partnerships forged with local government have set the stage for rare species data to be a key part of planning and management at local scales. The extraction of rare species data from EIA reports and the development of a condition for rare species data to be stored in the AC CDC database will further our knowledge of rare species now and in years to come. 

As with all non-member organizations receiving data from AC CDC, the access to AC CDC data that DELG has received through this project lasts for one fiscal year (in this case, the 2016-2017 fiscal year). After that time, ongoing additions and improvements to the AC CDC database will have made the current data out of date and an update to DELG will be required. AC CDC hopes that DELG will continue to utilize the many advantages that having access to AC CDC data provides, either through membership with AC CDC or through additional support through the Environmental Trust Fund.
