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This document provides a general overview of the products, workflow and deliverables the University of Alaska team proposes as part of the Yukon Lowlands, Kuskokwim Mountains, Lime Hills Rapid Ecoregional Assessment (YKL REA).  The REA Work Plan (REAWP) represents the final deliverable for Phase 1: Pre-Assessment of the YKL REA.
Given the rapid nature of this assessment, and closely timed AMT meetings, this document will not review the methods proposed for this REA.  Please see Memo 2 for a complete documentation of the methods and models referred to in this document (http://aknhp.uaa.alaska.edu/landscape-ecology/ykl-rea/products/#content).  Instead, this REAWP provides an outline of how and when the UA team plans to complete key deliverables for Phase II of the YKL REA.
This version of the Work Plan document is the final version.  The UA team delivered a draft Work Plan to the AMT on May 23rd.  The UA team then hosted an AMT meeting at the Campbell Creek Science Center in Anchorage, AK on May 16th.  Following the meeting the UA team had extensive conversations with both the BLM Alaska State Office, Fairbanks/Central Yukon Field Office and the BLM Anchorage Field Office to finalize key decisions applicable to the development and finalization of the Work Plan document.  Some of these key decisions required changes to the methods and in these cases we have summarized these key changes in the document itself or included it in an Appendix in cases where a more extensive discussion was warranted.  Most notably, we provide a more thorough explanation of our intended framework for modeling landscape integrity in Appendix 1. 
[bookmark: _Toc365615619]Data Management Plan
We will adhere to the BLM Data Management Plan (DMP) version 6.1, that provides details required by BLM’s National Operations Center (NOC), who will review and take ownership of the final data products. We will also follow advice provided by the NOC on data format, delivery and logistics.  This means all products will be properly cataloged and have sufficient and informative metadata,and  all spatial data will be contained in ArcMap documents, have a descriptive name and layer file, and be compatible with ESRI software.
[bookmark: _Toc365615620]Workflow and Deliverables
The Workflow and Deliverables section is focused on documenting the steps and schedule to complete Tasks 5, 6, and 7 (Phase II) of the REA. Task 5 is the compilation and generation of “source” data sets, while Task 6 represents the analysis of data to generate findings related to both MQs and the core REA analyses (where are CEs, CAs and their overlap).
As defined by BLM, “source” data sets are those needed to spatially represent CEs, CAs, and other features (e.g., permafrost, high biodiversity sites) that will be assessed. In many cases, substantial spatial analysis is needed in order to develop the “source” data sets. Because the line between generating source data sets (Task 5) and conducting analyses to answer assessment questions (Task 6) is often fuzzy, we reference both source and “generated” datasets as products in the below tables.
The objective of Task 7 is to consolidate the information and findings from the REA into several products. The REA will be summarized in several work product documents focused on the Rapid Ecoregional Assessment Report and final data products (see list of all final deliverables below). Much of this information will have been developed and written as memoranda and associated work product documents during prior Phase I and Phase II tasks, with this task being conducted to compile that information into the assessment’s final deliverables. Draft documents will be presented at an AMT workshop in order to describe the products and receive feedback and direction prior to preparation of the final work product documents.
[bookmark: _Toc365615621]Workflow
This Work Plan marks the transition between REA Phase I and Phase II. Table 1 shows the workflow and timelines for the REA beginning with Phase I Task 4 (Draft and Final Work Plans) and continuing until the end of Phase II (July 2014). The numbers in the “REA Workflow” column correspond to the task numbers shown in the REA Schedule. The deliverable schedule (Table 2) lists the deliverable dates for the remainder of Phase I and all of Phase II.

[bookmark: _Toc365615622]Rolling Review
Based on success in other REAs, we propose using a rolling review of our products for technical team members, and AMT members if desired.  However, due to the rapid nature of this assessment, the rolling review will also be quite rapid.  We will require a quick turnaround for all rolling reviews, realizing that a more thorough review will be possible after delivery of the 4th memo and AMT 4 workshop.  The intent with the rolling review is to provide a quick first look to ensure our analysis is not going in a direction not supported by the technical team and AMT.  It will essentially serve as a “gut-check” for our modeling efforts so that any glaring issues can be resolved before the formal presentation of the results during the AMT 4 workshop.  
[bookmark: _GoBack]For the rolling review, we anticipate delivering (either via e-mail or our website) pictures (in JPEG, TIFF, or PDF format).  We propose a 1-week review period of all distribution models and conceptual models after the week of Oct. 21st webinars. After this, at the discretion of the UA team, targeted individuals and the Project Officer will be contacted with additional products for review prior to the AMT 4 workshop. If there are comments or concerns about any of the maps presented, then a formal communication line will be established between the concerned technical team or AMT member and the corresponding UA team member.  However, if the UA team does not receive feedback during the 1-week review period post webinars and during the targeted communications, the UA team will move forward with intended analyses.  Thus, it will be essential that technical team and AMT members are quick and responsive during the rolling review period.  If deemed necessary the UA Team will continue targeted communication with the technical team or AMT members and the Project Officer after AMT 4 if additional interim products are developed outside the scope of previously described products.  The rolling review will provide an opportunity to identify the ~20 additional “interim” products of interest to the BLM.  
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	REA Workflow (May 2013 - July 2014)
	2013
	 
	 
	 
	 
	 
	 
	 
	2014
	 
	 
	 
	 
	 
	 

	 
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul

	AMT Workshops
	AMT 3
	 
	 
	 
	 
	 
	 
	AMT 4
	 
	 
	 
	 
	AMT 5
	 
	 

	Task 4: Prepare REA Workplan 
	
	 
	 
	 30
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 5: Compile and Generate Source Datasets
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Task 6: Conduct Analyses and Generate Findings
	 
	 
	 
	 
	 
	 
	 
	 
	24
	 
	 
	 
	 
	 
	 

	Task 7: Prepare Rapid Ecoregional Assessment Documents
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	15


Numbers in red represent the anticipated date of deliverables, except in the case of AMT workshops where they represent the workshop number.
[bookmark: _Ref355889375][bookmark: _Toc365615636]Table 2. Schedule of deliverables.
	Phase I: Pre-Assessment

	Task/Deliverable
	Scheduled Completion/Delivery

	Task 4
	Prepare REA Workplan

	Draft Workplan
	May 17, 2013

	AMT Workshop 3
	May 23, 2013

	Workshop Summary
	May 30, 2013

	BLM Comments to Contractor
	August 15, 2013

	Final Workplan
	September 17, 2013

	Phase II: Assessment

	Task/Deliverable
	Scheduled Completion/Delivery

	Task 5
	Compile and Generate Source Datasets

	Draft Results Webinars
	Week of October 21, 2013

	Technical Team and AMT Review of Webinars
	November 1, 2013

	Task 6
	Conduct Analyses and Generate Findings

	Draft Memo on Analyses and Findings
	Week of December 2, 2013

	AMT Workshop 4
	Week of  December 9, 2013

	Workshop Summary
	Week of December 16, 2013

	AMT Comments to Contractor
	January 10, 2014

	Final Memo on Analyses and Findings
	January 24, 2014

	Task 7
	Prepare REA Documents

	Draft REA Documents and Materials
	beginning of May 2014

	AMT Workshop 5
	middle of May 2014

	Workshop Summary
	middle of May 2014

	AMT Comments to Contractor
	beginning of June 2014

	Final REA Documents, Materials, and Datasets
	July 7, 2014

	BLM Final REA Approval Review
	July 15, 2014


[bookmark: _Toc365615623]Deliverables
[bookmark: _Toc365615624]Final Proposed Products
In the original draft of this REAWP we proposed a comprehensive list of potential products that could be generated through addressing the numerous MQs, as well as the integrated CE and CA analysis.  Follow up discussions with both the BLM NOC, Anchorage BLM Field Office , Alaska State Office, and Central Yukon Field Office (collectively referred to hereafter as BLM) we have reformulated our products list to more accurately reflect the relationship between MQs and the CEs/CAs.  Reflecting the new structure, you will find MQs nested within each CE/CA section.  Thus, we propose addressing each MQs using the CE and CA framework.  Below we present the products that will be developed for each CE or CA, the proposed analyses, and any additional products that will be developed to address specific MQs. In a few cases based on BLM discussions we revised methods.  These updates are reflected in the workplan and described in the main text when appropriate or pulled out as an appendix where further discussion was warranted.  Additionally, while not outlined here, we do anticipate delivering up to 20 additional “interim” products that might be of use to the BLM.  These will be decided upon during the rolling review and presented during the AMT 4 workshop.  
[bookmark: _Toc365615625]Conservation Elements
[bookmark: _Toc365615626]Terrestrial Coarse-filter CEs
All proposed terrestrial coarse-filters were retained from the methods memo, with the exception of updates to the Deciduous Forest (Open-Closed) class and the Black Spruce or White Spruce (Woodland) class (Table 3).  Updates were requested by the BLM to increase the total cover of the combined terrestrial coarse-filter CEs.  Based on conversations with the BLM we combined additional land cover classes into a coarser classification system.  The additions were as follows: The Deciduous Forest (Open-Closed) class now includes the coarse scale Deciduous Forest (Open-Closed) class and the White Spruce or Black Spruce-Deciduous (Open-Closed) class.  The White Spruce or Black Spruce (Woodland-Closed) class has been updated to include the following classes: White Spruce or Black Spruce (Open-Closed); White Spruce or Black Spruce (Woodland); White Spruce or Black Spruce (Woodland-Closed); and White Spruce or Black Spruce/Lichen (Woodland-Open). 
[bookmark: _Toc365615637]Table 3: List of terrestrial coarse-filter CEs
	Deciduous Forest (Open-Closed)
	Low Shrub

	Black Spruce or White Spruce (Woodland-Closed)
	Dwarf Shrub (Mesic)

	Tall Shrub (Open-Closed)
	Herbaceous Wetlands

	Floodplain (Large floodplains)
	Permafrost


For each of these coarse-filter CEs, we propose the following list of products:
· Conceptual Model
· Current Distribution Map
· Current Status
· Intersection of current distribution and landscape integrity
· Future Distribution
· Based on cliome model (2025 & 2060).  Interim vegetation data will be made available if determined a useful intermediate product by the technical team. 
· Future Status
· Intersection of future distribution (2025 & 2060) and landscape integrity (2025 & 2060)
· Cumulative Impacts
· Sum of impacts from all CAs (2025 & 2060)
In addition, we will be addressing the following Management Questions related to these CEs:
1. What are the possible impacts on vegetation communities from climate change?
· This will be addressed by above products.
2. What is the current distribution of vegetation communities?
· This will be addressed by above products.
3. How and where will changes in permafrost impact vegetation?
· Using one of the intermediate products from the cumulative impacts model, we will show where changes in permafrost (mean temperature at 1m) are likely to impact coarse-filter CEs.  This will be delivered as a standalone product in addition to the above products.  
[bookmark: _Toc365615627]Aquatic Coarse-filter CEs
Based on extensive conversations with BLM we decided to include aquatic coarse filters back into the assessment to ensure that impacts from change agents are addressed both conceptually and spatially.  The National Hydrography Database (NHD) will be used to address these three units.  Three aquatic coarse-filters units will be analyzed (Table 4).
[bookmark: _Toc365615638]Table 4: List of aquatic coarse-filter CEs. 
	Streams
	Connected Lakes
	Disconnected Lakes


For each of these coarse-filter CEs, we propose the following list of products:
· Conceptual Model – We plan to develop conceptual models at a level of detail such that they include drivers and effects that are specific to a stream or lake type, although that will limit their generality to the mapped spatial distributions.  Examples include temperature effects on shallow lakes or expected changes in hydrology to first order streams.  Note that this is analogous to the tall shrub example provided in the final methods document for the YKL REA: drivers affected willow and alder differently and are explicitly described, although both are included in the tall shrub landcover class.  
· Current Distribution Map – The distribution maps will be drawn directly from the NHD without additional processing or attribution.
· Current Status
· Intersection of current distribution and landscape intactness – Landscape intactness will be summarized for each 5th level HUC (but see note below).  
· Future Distribution
· We will not be predicting future distributions for aquatic coarse or fine filters.
· Future Status
· Intersection of current distribution (2025 & 2060) and landscape intactness (2025 & 2060) – We will use the current aquatic habitat distribution to intersect with future scenarios for landscape intactness to determine future status (but see note below).
· Cumulative Impacts
· Sum of impacts from all CAs (2025 & 2060) – Cumulative impacts will be assessed using current distributions.

In addition, this Management Questions is related to these CEs; however, there is very little known about how air temperature warming will impact water temperature (and thus chemistry) and therefore this question will be moved to the data gap list:

· How might water chemistry change as a result of future CA (fire, development/mining, warming, etc.)?

[bookmark: _Toc365615628]Fine-filter (Terrestrial and Aquatic) CEs
Terrestrial and aquatic CEs were retained from the draft workplan with the exception of the removal of prey species as a CE (Table 5).  Prey species, although removed as a CE, will be retained as a management question.  
[bookmark: _Toc365615639]Table 5: List of fine-filter CEs.
	Olive-sided Flycatcher
	Beaver
	Chum Salmon

	Caribou
	Trumpeter Swan
	Sheefish

	Gray Wolf
	American Peregrine Falcon
	Dolly Varden

	Moose
	Chinook Salmon
	Northern Pike

	Musk Ox*
	
	


*Musk Ox will be evaluated to address potential habitat rather than current habitat.  These products will be clearly labeled as such.
For each of these fine-filter CEs, we propose the following list of products:
· Conceptual Model
· Current Distribution Map
· Developed and delivered at 60 m resolution
· Current Status
· Intersection of current distribution and landscape integrity
· Summarized by 10-digit HUC
· Future Status
· Intersection of current distribution and future landscape integrity (2025 & 2060)
· Summarized by 10-digit HUC
· Cumulative Impacts
· Sum of impacts from all CAs (2025 & 2060)
· Summarized by 10-digit HUC
In addition, we will be addressing the following Management Questions related to these CEs:
4. What is the current distribution of primary winter forage (lichen) for caribou in the region, and how is that expected to change?
· This will be developed as part of the above analyses, but also delivered as a standalone product to address this question.  
5. Where are caribou calving grounds in the region, and how are they expected to change?
· This will be developed as part of the above analyses, but also delivered as a standalone product to address this question.  
6. What is the current seasonal distribution of moose in the region?
· This will be addressed by above products.
7. What is the current distribution of primary winter forage (willow) for moose in the region, and how is that expected to change?
· This will be developed as part of the above analyses, but also delivered as a standalone product to address this question.  
8. Is there musk ox habitat in the region, and, if so, how might it change in the future?
· This will be addressed by above products.
9. What is the current distribution of migration corridors for caribou, and how are they likely to change in the future?
· This will be developed as part of the above analyses, but also delivered as a standalone product, if data is available, to address this question.  If collar data is not available a literature review will be provided instead.
10. Where are key prey species located in the region?
· An initial literature search will occur; however, if the results are not fruitful the UA team will recommend removal with notice to the BLM Project Officer.
11. What is the current distribution of the American Peregrine Falcon in the region, and how is that expected to change?
· This will be addressed by above products.
12. Where is habitat for sensitive species that are also conservation elements?
· This will be developed as part of the above analyses (though only some CEs are sensitive species), but also delivered as a standalone product to address this question.  
13. What are the current types and potential impacts of diseases in ungulate populations (caribou, moose) and how are these impacts expected to change in the future? 
· This question will be answered solely by a literature review.  If literature search results in no useful information the UA team has the discretion to remove the question in the final product delivery after informing the BLM Project Officer.  
14. How, where, and when could Essential Fish Habitat (EFH) be affected by predicted changes in climate?
· Part of this would be addressed with the above analyses, as fish species were selected based on the EFH criteria.  In addition to the products above, a standalone product will also be developed to address this question. 
15. Where and how might mineral resource development affect fishery habitat?
· This will be developed as part of the above analyses, but also delivered as a standalone product to address this question.  
[bookmark: _Toc365615629]Change Agents
[bookmark: _Toc365615630]Abiotic CAs
Abiotic change agents were retained as described in the methods and draft work plan documents (Table 6).  For climate scenarios the BLM has requested that the UA team produce A1B and A2 climate maps, but only use A2 for cumulative analyses.

[bookmark: _Toc365615640]Table 6: List of abiotic CAs by metric.
	Climate Change – Precipitation (seasonally)
	Fire - Return Interval

	Climate Change – Temperature (seasonally)
	Fire - Vegetation Response

	Climate Change - Thaw Date
	Permafrost - Ground Temperature

	Climate Change - Freeze Date
	Permafrost - Active Layer Thickness

	Climate Change - Cliomes
	 


 For each of these change agents, we propose the following list of products:
· Current distribution
· Near-term distribution (2025)
· Long-term distribution (2060)
In addition, we will be addressing the following Management Questions related to abiotic CAs:
16. What are the current soil thermal regime dynamics?
· This will be addressed using the permafrost model (see Methods memo for details), and thus will be addressed using the above products.
17. Based on the predictions of the best available climate models and soil temperature models, how will soil thermal regimes change in the future?
· This will be addressed using the permafrost model (see Methods memo for details), and thus will be addressed using the above products.
18. Where are predicted changes in soil thermal regimes associated with communities and transportation routes?
· This will result in an additional product where we intersect changes in permafrost (above product) with communities and transportation routes (Anthropogenic CA).  
19. How might changes in temperature, precipitation, evapotranspiration, and soil thermal dynamics affect general hydrology and hydrology-dependent CEs such as waterfowl in the region?
· This will be developed as part of the above analyses (including Trumpeter Swan CE products), but also delivered as a standalone product to address this question.  
20. What are the projected monthly, seasonal, and annual temperature, precipitation, and length of warm and cold seasons for the REA, and how do these projections vary across time, across the region, and across varying global greenhouse gas emissions scenarios?
· This will be addressed by above products.
21. Where will climate change impact CEs, including subsistence species?
· This will be addressed by above products.
22. What is the fire history of the ecoregion?
· Part of the history is used in the calibration of the fire model, so we will provide this as a standalone product to address this question.  
23. What climatic conditions are likely to result in significant changes to fire activity?
· This will be addressed by above products.
24. What is the current frequency (return interval) and the likely future frequency for fire in the ecoregion and broad sub-regions?
· This will be addressed by above products.
[bookmark: _Toc365615631]Biotic CAs
Invasive species is our only biotic change agent we are considering for this assessment.  In the methods document we explored including insect and disease as a CA, however because of limited  quality data insect and disease will be addressed only as a management question and not as a CA.  For this CA, we propose the following list of products:
· Current distribution
· Near-term distribution (2025)
· Long-term distribution (2060)
In addition, we will be addressing the following Management Questions related to biotic CAs:
24. What is the current distribution and area (percent of land with infestations) of introduced and invasive species in the YKL?
· This will be addressed by above products.
25. Which areas are most likely to be susceptible to infestation by invasive plant species currently?
· This will be addressed by above products.
26. Which areas are most likely to be susceptible to infestation by invasive plant species in the future, specifically in relationship to climate change and proposed development?
· This will be addressed by above products.
27. What are the likely vectors for new infestations or spread of existing infestations?
· Almost no quantitative information exists on vectors of invasive species in Alaska, or elsewhere, thus this will be a literature review and be a standalone product.
28. What is the current distribution of forest pest outbreaks in the ecoregion?
· This will be addressed only for the most damaging species – bark beetle.  Thus, it will be developed and delivered as a standalone product.  
29. Which plant and animal species of conservation concern (present on federal or state conservation lists) may be impacted by highly invasive species?
· This question will be dropped from the assessment.
[bookmark: _Toc365615632]Anthropogenic CAs
All anthropogenic CAs were retained from the draft memo and methods (Table 7).  For the contaminants CA we will only address mercury.  For the human foot print CAs we separated them into two classes to separate linear and point\polygon features: Anthropogenic – Permanent Block Features (Buildings, mines, etc) and Anthropogenic – Permanent Linear Features (Roads).   Traditional and ecological knowledge (TEK) reports will be collected, compiled, and cataloged into a database with keywords referencing specific CEs, CAs, and geographic location tagged for each entry. All such cataloged reports will be delivered along with the database. A report describing our attempts to devise a methodology, with possible illustrations of how the method may be used will also be included.  

[bookmark: _Toc365615641]Table 7: List of Anthropogenic CAs.
	Anthropogenic – Permanent Block Features (Buildings, mines, etc)
	Anthropogenic - Commercial and sport hunting and fishing

	Anthropogenic – Permanent Linear Features (Roads)
	Anthropogenic - Landscape Condition Model

	Anthropogenic - Contaminants
	


  For each of these change agents, we propose the following list of products:
· Current distribution
· Near-term distribution (2025) under “Low Development” Scenario
· Near-term distribution (2025) under “High Development” Scenario
· Long-term distribution (2060) under “Low Development” Scenario
· Long-term distribution (2060) under “High Development” Scenario
In addition, we will be addressing the following Management Questions related to anthropogenic CAs:
30. What are current socio-economic conditions in YKL communities?
· We are developing a socioeconomic index that will be a standalone product to address this question.  
31. What are the projected socio-economic conditions in the future?
· We are developing a socioeconomic index that will be a standalone product to address this question.  
32. How could community economic profiles vary with respect to development scenarios (including mines) in the near future (including access to subsistence, energy sources, and other resources)?
· We are developing a socioeconomic index that will be a standalone product to address this question.  
33. What are the potential impacts of renewable energy projects on local economies in the region?
· We are developing a socioeconomic index that will be a standalone product to address this question.  
34. How might change in transportation corridors impact communities?
· We are developing a socioeconomic index that will be a standalone product to address this question.  
35. Where are current subsistence harvest areas?
· This will be collected and delivered as a standalone product.  
36. What do ADFG harvest data and TEK/LTK show about how harvest amounts, types of fish/animals/plants, harvest seasons changed in the recent past (including beavers)?
· This will be collected and delivered as a standalone product.  
37. How could larger community populations affect subsistence resources?
· A standalone product will be developed to address this question using the above products in combination with CE models of key subsistence species.    
38. What are general (sport) harvest levels of salmon, moose, and caribou in the recent past?
· This will be addressed by above products.
39. Where are current sport hunt areas?
· This will be addressed by above products.
40. What have been the commercial harvest levels of salmon over the past 10 years?
· This will be addressed by above products.
41. Where are current commercial fish harvest areas?
· This will be addressed by above products.
42. Where is the current human footprint in the region?
· This will be addressed by above products.
43. What is current land status in the region?
· This will be addressed using intermediate products from above, so a standalone product will also be delivered.  
44. Where are unsettled land claims?
· This will be collected and delivered as a standalone product.  
45. Where is recreation activity highest?
· This will be addressed using intermediate products from above, so a standalone product will also be delivered.  
46. Where are areas of energy and resource extraction currently and likely to occur in the future?
· This question represents a composite of three original MQs (below) and will be addressed using intermediate products from above, so a standalone product will also be delivered.  
i. Where are areas of highest mineral potential?
ii. Where will mines be located? Can we estimate the total footprint (including tailings and associated infrastructure)?
iii. Where are areas of potential wind, hydro, and biomass energy (and where do they overlap with communities)?
47. Where are planned sites for alternative/renewable energy?
· This will be addressed using intermediate products from above, so a standalone product will also be delivered.  
48. Where is planned transportation/communication infrastructure to be located?
· This will be addressed using intermediate products from above, so a standalone product will also be delivered.  
49. How might recreational use in the region change over time?
· This will be addressed using intermediate products from above, so a standalone product will also be delivered.  
50. Are there areas in the REA that are impacted by mercury contamination?
· This will be addressed by above products.
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After all the REA products have been reviewed and accepted by the Tech Team and AMT, we will summarize all the results into a single final report.  At a minimum, the following information will be included in the final report:
· Executive Summary
· Introduction, including description of the ecoregional assessment process
· Ecoregional resource concerns and MQs
· Brief summary of the methodologies used in the investigation
· Summary of ecoregion conditions regarding CEs and CAs
· Results and findings of output products regarding status and potential for change
· Specific answers to MQs
· A description of how this information may be used in planning for land use, developing best management practices, authorizing uses, and establishing conservation and restoration priorities
· Lessons learned from the REA, and what next steps could be taken
· Appendices describing datasets, tools, models, and processes used for the assessment.

The final report will be accompanied by an AMT meeting to review and discuss all the findings of this REA.  The draft final report will be made available by early May 2014, followed by an AMT in mid-May. The final report will be provided to the BLM by July 15, 2014.  
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