
 
Meeting Summary 

Greater Grand Canyon Landscape Assessment (GGCLA) Workshop # 1 
Northern Arizona University, DuBois Center (Bldg 64), Freemont Room 

Thursday, October 11, 2012 
8:30AM-5PM 

 
Overview 
On October 11, 2012, approximately 45 participants met at Northern Arizona University to kick-
off the Greater Grand Canyon Landscape Assessment (GGCLA). Objectives of this workshop, the 
first of a proposed three, included 1) sharing background on GGCLA context, process, and roles; 
2) identifying focal resources, threats, and information sources; and 3) discussing stakeholder 
participation and next steps. The Workshop presentation and meeting handouts are available as 
Attachments A and B of this document 
 
Key outcomes of this workshop included: 

• The group supported the project approach and timeline 
• The participants developed a list of resource values and threats prioritized based on 

importance 
• Participants discussed the relevance of the project products to management decisions 

beyond park boundaries and as a tool for Grand Canyon National Park (GRCA) as well as 
other organization’s decision making processes 

• Participants provided input on the extent of the analysis area  
• Participants shared additional data sources that might be relevant to the landscape 

assessment, and volunteered for technical workgroup participation  
 

Next Steps and action items:  
• Follow-up via meeting summary- Core Team (NAU LCI and GRCA project staff) 
• Additional outreach- Core Team and All; please share information about this effort with 

your organizations and networks 
• Convene technical workgroups to review and develop data- Core Team will send 

additional information, all are welcome to participate 
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GGCLA Workshop #1 Meeting Summary 
 

Opening remarks and introductions 
Tim Jarrell, (GRCA Acting Deputy Superintendent), welcomed the group. He highlighted the 
many challenges faced by Grand Canyon National Park, such as visitor impacts, endangered 
species and climate change, and the goal of creating a management system so that the park is 
sustained for future generations. He stated that it is important to take people’s concerns into 
account and appreciated people’s involvement in this process, acknowledging that over 20 
groups were represented as workshop participants.  
 
Meeting participants and the project Core Team introduced themselves. A full list of participants 
can be found in Attachment C.  
 
GGCLA background 
Todd Chaudhry, GRCA Ecologist and GGCLA Project Manager, provided background on the 
GGCLA effort:  

• GGCLA is being funded through National Park Service (NPS) Natural Resource Condition 
Assessments (NRCA) and Concession Franchise Fees (CFF).  

• Grand Canyon National Park is partnering with Northern Arizona University (NAU) 
Landscape Conservation Initiative (LCI) to create a landscape-scale, ecosystem based 
assessment.  

• The objective is to synthesize and mobilize existing resource data and information, 
provide sound science and an ecosystem-based approach for park decisions, focusing on 
stewardship in high priority areas. 

• This is a great opportunity for collaboration, and collaboration is not constrained by 
NEPA; this is not a decision document but a tool as part of the NPS planning process.  

• The NRCA process uses a hierarchical framework to assess conditions and trends of 
natural resources, assess threats to resources, identify data gaps, and produce a written 
report with GIS products 

• The GGCLA will have additional elements: collaboration with stakeholders, assessment 
of cultural resources, and assessing contiguous lands outside of the park, pending 
approval of park neighbors. The process will identify priority areas based on values and 
threats, and identify future research and monitoring needs.  

• Items outside the scope of the effort include a comprehensive assessment of all 
resources, analyzing alternative futures (e.g. climate change), and identifying specific 
management actions.   

 
Tom Sisk, NAU Professor and GGCLA Principal Investigator, provided an overview of the project 
process. The group reviewed the process diagram (Attachment B) and discussed the project:  

• The collaborative process being proposed today goes beyond a typical Resource 
Condition Assessment 

• Plan to create collaboratively developed visual representations (maps) to demonstrate 
the focal resources and threats for use in future workshops, and to identify eventual 
opportunities for collaborative resource management 

• Involvement is important because of the commitment of GRCA to use the products.  
Your input will be incorporated in the final report and maps, allowing collective work 
toward conservation in the park and the surrounding region 
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• The GGCLA is planned as a two year project, concluding in 2014 
• Q: Who is responsible for mobilizing this effort into future resource management 

planning and decision making? 
o Upper management of GRCA has committed to bringing it forward. Stakeholder 

involvement will also help hold GRCA accountable. GRCA hopes this process can 
build a foundation of collaborators for future efforts 

• Q: What is the status of the backcountry management plan (BMP)? Will the products be 
incorporated into that plan? 

o The timing is not in perfect alignment; however, the two processes will be 
coordinated through data sharing and development and we hope that results 
from the GGCLA will help inform future management decisions under the BMP.  

• The collaborative prioritization process will be based in valued landscape features (e.g. 
springs and wetlands, archeological sites, wildlife habitat), and threats (e.g. 
invasive/non-native species, erosion, habitat fragmentation). These values and threats 
are developed based on the experience, knowledge and perspective of our group. Areas 
can be prioritized for management attention based on a shared sense of high value 
resources that face a perceived high level of threat.  

• Examples of past participatory prioritization processes developed by the LCI include 
Northern New Mexico Landscape Assessment and the Kaibab Forest Health Focus  

• Q: Will there be a chance for non-technical people to participate? 
o All can participate in the workshops; we hope that everyone will help decide on 

the information and data that is included. Participation in technical workgroups 
is encouraged (but not required) for all 

o Workshops will be iterative; each time data products are developed, they will be 
brought back to the group for feedback and refinement. 

• Q: How will decisions be made based on the outcomes of the project? What about for 
the full landscape area? 

o NPS can make decisions only in the park, but no boundaries exist for air, water 
and climate change. We want to be prepared for bigger, landscape-scale 
decisions. We want to inform park management decisions, but we’re also trying 
to have a dialogue, and pave the way for committed stakeholders to have a 
voice in the decision-making process. 

 
The group discussed roles and responsibilities, as well as stakeholder involvement:  

• GRCA ultimately has final decision, but is opening up the process to early stakeholder 
engagement, and commits to use stakeholder input from this project 

• NAU LCI is working with GRCA to complete the GGCLA and to develop stakeholder 
engagement and mapping prioritization. NAU LCI partners with Conservation Science 
Partners (CSP), a nonprofit with high- end analytical capabilities.  

• Neighboring landowners; there is good representation, and we have contacted all 
neighbors. We hope for more participation, and that people in this room with share 
information with other stakeholders. We’d like to increase tribal involvement 

o There are opportunities to reach out to Tribes through resources like the 
Institute for Tribal Environmental Professionals (ITEP), Brown River 
Conservation Services, and Cooperative Ecosystem Studies Unit (CESU) tribal 
partners 
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The group discussed elements that participants hope to gain from this process: 
• Participants expressed hope that there is willingness and interest from all 

landowners/managers to think about how these products can be used in decision 
making; there can be value to landowners and managers besides GRCA 

o There are certain limitations for the project, but this convening might motivate 
tighter communication amongst neighbors, extending the project’s value. There 
is no reason why data and analysis for this effort must be constrained to GRCA if 
others are interested in having this product inform their decisions. 

o Ultimately this needs to be useful for all involved. We need buy-in from 
neighbors for extending analysis.  

• These products could also be a powerful interpretive tool for visitor information, 
including through GRCA’s website 

 
Park conceptualization and analytical framework 
Mark Nebel, GRCA GIS Coordinator and GGCLA Core Team Member, shared information on the 
concept of park management areas. The park is divided into four conceptual areas: above the 
rim, below the rim/inner canyon, the river corridor and developed areas. For management 
purposes, these areas are sub-divided , primarily by geomorphic attributes. Mark shared maps 
at the HUC10 and HUC12 scale (i.e. Hydrologic Unit Codes following the National Watershed 
Boundary Dataset) to provide an initial concept of the potential scale of analysis for discussion:  

• There was sentiment that scale should be expanded 
o To consider subsurface watersheds 
o To be more inclusive of larger tributary watersheds (e.g. Kanab Creek) 
o To account for area of cliff faces/habitat 
o To account for wildlife species and other resources that are dependent upon 

larger landscapes 
• However, scale is not necessarily rigidly bound 

o Scale may differ for different resources or threats, but may be limited by data 
availability  

o Maps do not all have to have the same boundary, but it is necessary to identify 
the principal area of interest 

o Scale will be dependent on the values and threats identified; challenge is 
delivering information at a form, scale and extent to address the issues that 
emerge 

• There is a need for park neighbors to participate and support the scale as it applies to 
assessment on their lands 

 
Identifying and ranking resources and threats 
Participants broke into small groups and rotated between facilitated breakout sessions to 
discuss resource values and threats specific to different areas of the greater Grand Canyon 
landscape: the river corridor, below the rim, and above the rim. After all rotated through the 
groups, the facilitation teams summarized and listed all identified values and threats. 
Participants then used dot stickers to identify the six values and six threats they saw as most 
important across all those listed.  
 
The resource values and threats that were top priorities selected by the group based on total 
number of dots are shown below in Table 1. These initial results will be analyzed by the Core 
Team in coming weeks, and the information will be used to inform which focal resources are 
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selected for assessment, and which data layers are developed for the stakeholder spatial 
prioritization process.  
 
Table 1: The top 5 resource values and threats selected by Workshop #1 participants for Grand 
Canyon areas above the rim, below the rim, and in the river corridor as measured by total dots 
per item. Several items contain more than 5 selections because of ties.  
    
 Values  Threats 
Above the 
Rim 

Natural disturbance regimes (fire)  Industrialization: pollution, noise, light, air 
quality, water, energy development 

Above the 
Rim 

Large, intact ecosystems  Invasive species of vegetation and wildlife 

Above the 
Rim 

Biodiversity  Resource extraction: water development, 
logging, mining 

Above the 
Rim 

Scenery/viewshed  Unnatural fire regimes 

Above the 
Rim 

Water sources/wetlands  Loss of traditional/historic knowledge 

   Climate change 
    
 Values  Threats 
Below the 
Rim 

Seeps and springs  Groundwater withdrawal 

Below the 
Rim 

Wilderness  User impacts 

Below the 
Rim 

Biodiversity  Invasive plants and animals 

Below the 
Rim 

Archeological resources  Over flights 

Below the 
Rim 

Quiet and natural sound  Climate change 

    
 Values  Threats 
River 
Corridor 

Native fish and wildlife 
populations 

 Altered hydrologic regime; changes in fish 
habitat, flow 

River 
Corridor 

Wilderness: dark skies, 
soundscapes, solitude 

 Invasive and nuisance species 

River 
Corridor 

Springs, seeps, hanging gardens 
and tributary canyons 

 Climate change and natural drought regimes 

River 
Corridor 

Archeological resources  Politics of power generation 

River 
Corridor 

Threatened, endangered and 
endemic species 

 Water temperature changes 

River 
Corridor 

Unique vegetation communities; 
habitat for wildlife such as 
mature mesquite and migratory 
corridors 

 Mining related water pollution 

River 
Corridor 

Recreation values: beaches, 
camping, boating, scenery 
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Data overview 
Todd Chaudhry and Tom Sisk described the next steps, available data and potential for data 
development moving forward.  

• The group identified values and threats that are most important to them. The next step 
will be to filter the list based on data that is available and the ability to develop new 
data.  

• GRCA existing spatial and tabular data are being evaluated. Lists are available in your 
packet 

• The suitability of data for the GGCLA will be evaluated using a range of criteria (e.g. 
metadata, purpose, methods, quality, extent, time period, gaps, ownership, access).  

• There are opportunities to use spatial models to derive landscape coverages and to link 
remotely sensed imagery with field data.  

• Opportunity to create data products that integrate multiple management issues in 
shared spatial databases 

• These opportunities also require a willingness to share data, adopt new approaches and 
utilize new data  

• Between now and the next workshop, the technical workgroups will focus on data that 
can be provided by participants, what exists, and what can we generate. There is a high 
technical capacity but we need to be focused 

• Participants can let the Core Team know what data they have that may be relevant to 
the assessment by filling out the form in their packet. Where groups cannot share data, 
there may be a chance to use it to validate other data sets 

 
Wrap-up and next steps 
Communications 

• There will be future opportunities to provide input.  
• Communication plan will be developed; email list, website or a wiki are options, as are 

virtual meetings  
Technical work and future workshops: 

• In spring of 2013 the plan is to hold a second workshop and to bring back spatial data 
products applicable to the values and threats identified today in order for the group to 
overlay and analyze the data to prioritize areas.  

• A year from now a third workshop will be held to finalize products and discuss 
relevance to future management discussions.  

• The process will work best if there is continuity through the meetings; we encourage 
people to continue representing their groups for consistency.  

• In the interim, technical workgroups will be convened to review and develop data. 
Participants can express interest on sign-up sheets; the Core Team will follow up shortly 

• A number of participants indicated a strong interest in expanding the scale of the 
GGCLA. As there is interest in expanding detail or spatial extent of this work, consider 
identifying commonalities and pooling our resources to do so; there are currently finite 
resources in terms of time and funding.  
 

Adjourn  
Tom Sisk thanked everyone for their energy and participation, and the meeting adjourned at 
4:45PM.  
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Greater Grand Canyon  
Landscape Assessment 

 

Workshop #1 
October 11, 2012 

NAU DuBois Center, Flagstaff, AZ 

 
 
 
 

 
 
 
 

Grand Canyon National Park 
Division of Science & Resource Management 

 
Northern Arizona University 

Landscape Conservation Initiative 

Agenda 

 9:00-9:30    Opening remarks & introductions 

 9:30-11:00     GGCLA background 

 11:00-11:15   Break 

 11:15-12:00   Park conceptualization & analytical framework 

 12:00-12:30   Catered lunch 

 12:30-3:00     Small group breakout sessions 

 3:00-3:30       Break 

 3:30-3:45       Ranking focal resources and threats 

 3:45-4:15       Data overview 

 4:15-5:00       Next steps 

 5:00     Adjourn 

Background 

 Funding via NPS NRCA & CFF 

 CESU Agreement between GRCA & NAU LCI 

 Landscape-scale, ecosystem-based, interdisciplinary, 
spatially-explicit, & collaborative 

 Assess conditions, trends, & threats to focal natural 
& cultural resources  

 Develop maps of resources & high priority areas for 
management 

 

Objectives 

 Synthesize & mobilize existing resource data & 
information 

 Provide sound scientific foundation & ecosystem-
based approach for park decision making 

 Focus stewardship in high priority areas 

 Provide opportunities for stakeholder collaboration 

 Identify data gaps & research/monitoring needs 

 

Attachment A
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NPS Planning Process 

Foundation Statement (2009) 

General Management Plan (1995) 

Natural Resource Condition Assessment 
(Pending) 

Resource Stewardship Strategy (TBD)              
(Resource Management Plan 1997) 

Specific Management Plans (Pending/TBD) 
(e.g. Backcountry, Fisheries, Caves)  

Natural Resource Condition Assessments 

NRCA Standard Elements 

Use multi-disciplinary approach 

Use existing data                             
(incl. qualitative/quantitative) 

Use hierarchical study 
framework 

Assess current conditions & 
trends of natural resources re: 
reference conditions 

Assess threats to resources 

Describe methods, assumptions 
& level of confidence in results 

Identify data gaps 

Produce written report &                
GIS products 

Outside of Scope 

Assess conditions of all park 
resources 

Conduct robust quantitative 
analysis for all focal resources  

Analyze alternative futures  
(e.g. climate change) 

Identify specific management 
strategies & actions (i.e. subject 
to compliance) 

GGCLA Additional Elements 

Collaborate with stakeholders 

Assess cultural resources 

Assess contiguous lands outside 
of park (pending approval) 

Conduct integrated spatial 
analysis 

Identify priority areas based on 
values & threats 

Identify future research & 
monitoring needs 

Resource Condition Assessment 

 
1. Define focal resources 

 
2. Identify indicators & threats 

 
3. Compile, assess, & process 

data  
 

4. Develop spatial layers 
 

5. Assess resource conditions & 
trends 
 

6. Conduct integrated spatial 
analysis & prioritization 

 
 

Final Report & Maps          
Resource conditions & 

priority areas  

Future resource management planning and decision making 

Technical Workgroups 
Develop resource 

assessment frameworks 
& datasets 

Technical Workgroups 
Develop integrated 

analytical framework 

Collaborative Process  

Workshop 1 
- Review objectives & scope 

- Identify focal resources & threats 

Workshop 2 
- Review & refine resource assessments  

- Conduct initial prioritization 

Workshop 3 
- Review  & refine draft spatial analysis 

- Identify opportunities for collaborative 
resource management 

Greater Grand Canyon Landscape Assessment 
Participatory Analysis Diagram 

Ongoing coordination & 
information exchange 

Space Shuttle Image, Feb 1994 
 

Attachment A
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• Humpback Chub                                                            
(Gila cypha, Endangered) Focal Resource 

• Abundance (est. # in GRCA) 

• Distribution (est. # spawning aggregations in GRCA) Indicators 

• ~9,000-12,000 (2011 est. CI/trend increasing) 

• ≥ 1 (1 verified/trend unknown) 
Current            

Conditions/Trends 

• Minimum Viable Population (pending analysis) 

• Multiple (outside of LCR) 
Reference/Desired 

Conditions 

• Non-native predation/competition 

• Altered thermal regime 

• Connectivity                                                                     
Threats 

Key Terms and Concepts 
Resource Condition Assessment Example 

• Springs and wetlands 

• Archeological sites 

• Wildlife habitat 

Landscape Features 

“Values” 

• Invasive/non-native species 

• Erosion/flooding 

• Habitat fragmentation                                                                     
Threats 

Key Terms and Concepts 
Collaborative Prioritization Objective 

Identifying Areas  
for Management Attention 

LE
V

EL
 o

f T
H

R
EA

T
 

RELATIVE IMPORTANCE OF LANDSCAPE FEATURE or ‘VALUE’ 

Examples of process and products 

Participatory Planning  
for Landscape Conservation 
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Northern New Mexico Landscape Assessment Northern New Mexico Landscape Assessment 
Taos Workshop, 2006  

Landscape Features - “Values” 

+ 

Threats 

Priorities 

Kaibab Forest Health Focus, 2009 

Goals 
 Downscale previous 

landscape assessments 
to project level 

 Pre-NEPA collaboration-
Include all stakeholders 
in dialogue and 
participatory analysis 

 Identify high priority 
areas for forest 
attention and provide 
guidance on treatments 

 

Stakeholder input - Tusayan 

	

	Stakeholder input – Kaibab Plateau 

Collaborative Mapping – with Scientific Support 

Attachment A



10/22/2012 

5 

Kaibab Forest Health Focus 
 
     Moving toward Applications 

in Planning 

Resource Condition Assessment 

 
1. Define focal resources 

 
2. Identify indicators & threats 

 
3. Compile, assess, & process 

data  
 

4. Develop spatial layers 
 

5. Assess resource conditions & 
trends 
 

6. Conduct integrated spatial 
analysis & prioritization 

 
 

Final Report & Maps          
Resource conditions & 

priority areas  

Future resource management planning and decision making 

Technical Workgroups 
Develop resource 

assessment frameworks 
& datasets 

Technical Workgroups 
Develop integrated 

analytical framework 

Collaborative Process  

Workshop 1 
- Review objectives & scope 

- Identify focal resources & threats 

Workshop 2 
- Review & refine resource assessments  

- Conduct initial prioritization 

Workshop 3 
- Review  & refine draft spatial analysis 

- Identify opportunities for collaborative 
resource management 

Greater Grand Canyon Landscape Assessment 
Participatory Analysis Diagram 

Ongoing coordination & 
information exchange 

Roles and Responsibilities 

 NPS Grand Canyon National Park 

 NAU Landscape Conservation Initiative 

 Conservation Science Partners 

 Neighboring landowners & managers 

 NPS, BLM, USFS, Navajo, Hualapai, Havasupai,                             
State, County, City, Private 

 Other stakeholders 

 E.g. trust agencies, public/private sectors,                     
academia, special interest groups  

 

 

Landscape Ecology 101 

Fi
n

e 
   

   
   

   
   

   
   

Sp
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Short               Temporal Scale             Long 

B
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C
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B
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TIC

 

PATTERN 

PROCESS 
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Image: desertbotany.info 

Regional-scale Drivers Landscape-scale Drivers 

Highest ~ 9,165’ 

Lowest ~ 1,150’  

Local-scale Drivers 

Springs 
Seeps 

Native Vegetation 

BIODIVERSITY 

Animals Species  

Birds 356  

Mammals  91  

Fish  17  

Reptiles & Amphibians  57  

Crustaceans  33  

Mollusks  37  

Invertebrates  8,480 (known)  

Extirpated 10 

Plants 

Vascular 1,750 

Mosses 64 

Lichens 195 

Fungi 167 

Endemic plants 9 

Non-native 192 

Vegetation formations 6 types 

Extirpated 1 

Natural Resources 

Attachment A
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     4,330    Number of documented archeological sites 

   12,000   Approx. age of oldest known artifacts 

   50,000   Estimated number of archeological sites  
  within park 

Cultural Resources 
Internal-external / local-global 

 
 Dam operations 

 Extirpated native species 

 Non-native species 

 User impacts 

 Poaching/theft 

 Altered disturbance regimes 

 Mining  

 Regional water usage 

 Water pollution 

 Air pollution 

 Climate change  

Threats 

Image: BOR 

Attachment A
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Small Group Breakout Sessions 

 Goal: Discuss & identify focal resources & threats 

 Assemble into assigned groups 

 Red, orange, yellow, green, blue, or purple                                                                         

 Rotate 40 min through each geographic area/room 
as instructed in colored handout 

 Staff will compile lists of resources/threats              
for ranking after the break 

Ranking Focal Resources and Threats 

 Goal: Identify highest priority focal resources & threats for 
you/your organization  

 Each person has 12 dots to select what they think is most important 

 Please put 6 dots on values and 6 dots on threats 

 You decide the distribution of dots across the geographic regions 

 One dot per item and color doesn’t matter 

 GRCA employees please mark a slash (/) on all of your stickers 

 Data will be analyzed & used to decide upon subset of focal 
resources & threats to include in assessment 

 

Attachment A
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Data Overview 

 Information sources 

 Spatial/tabular, in-house/external, in/out of GRCA, 
published/gray literature, SMEs, TEK 

 Attributes 

 Metadata, purpose, methods, quality, extent, time period, 
gaps, ownership, access, contacts 

 Development 

 Assessment criteria, QA/QC, tabular to spatial, mosaicing, 
deriving 

 Availability & sharing 

Vegetation Mapping Attributes (subset) 

ID PlotCode 

Emergent 

Height 

EmergCov 

Percent 

Canopy 

Height 

CanCov 

Percent 

Subcanopy 

Height 

SubCov 

Percent 

1 GRCA03141 0 0 0 0 0 0 

2 GRCA03142 0 0 2 0 4 0 

3 GRCA03143 0 0 7 0 4 0 

4 GRCA03144 0 0 7 0 0 

5 GRCA03145 0 0 8 0 5 0 

6 GRCA03146 0 0 7 0 5 0 

7 GRCA03147 0 0 0 0 0 0 

8 GRCA03148 0 0 0 0 0 0 

9 GRCA03149 0 0 8 0 6 0 

10 GRCA03150 0 0 8 0 5 0 

11 GRCA03151 0 0 7 0 0 0 

Attachment A
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Archeological Site Inventory Data Attributes (subset) 

Location UTM Elevation  Management 
Zone 

Backcountry 
Use Area 

Environment Primary 
Landform 

Geologic 
Formation 

Primary 
Depositional 
Context 

Primary Water 
Source 

Primary Site 
Type 

Habitation Agricultural Storage Rock Art 

General Time 
Period 

General Regional Cultural Group Site Dates 

Features Artifact Structure Rock Thermal 

Condition Good  Fair  Poor  Unknown 

Threats Timeframe Disturbance 
Type 

Disturbance 
Level 

Effect on 
Integrity 

Needs Monitor Rehabilitation Data Recovery Other 

 Scalable data products allow 
integration of multiple 
management issues in shared 
spatial database 

 Great efficiencies can be 
realized through adoption of 
new techniques for linking 
field data to remotely sensed 
imagery 

 Requires a willingness to 
share data, adopt new 
approaches, and utilize new 
data to guide management 

Spatial Models to Derive Landscape Coverages  
Example: Forest Structure 

Attachment A



10/22/2012 

11 

Derived Data Product:  
Goshawk Occupancy 

DRAFT: Northern goshawk occupancy, Dickson et al. 

 

Derived Data Product:  
Mule Deer Habitat Connectivity 

DRAFT: Connectivity-Mule Deer, Dickson et al. 

Next Steps 

 Communications 
 Email list 
 Website? 

 Technical Workgroups 
 Topics 

 Focal resource 
 Analytical 
 Others?                                                                                                                                                                                    

 Membership 
 SMEs 
 Stakeholders? 

 Workshops 
 #2- Spring 2013 
 #3- Fall/Winter 2013 

Questions?  

Attachment A
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Thank you for your participation!  

Attachment A
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Greater Grand Canyon Landscape Assessment (GGCLA) Workshop #1 

Northern Arizona University, DuBois Center (Bldg 64), Freemont Room  

Thursday, October 11, 2012 

 

AGENDA 

 

Objectives 

 Share background on GGCLA context, process, and roles  

 Identify focal resources, threats, and information sources  

 Discuss stakeholder participation and next steps 

 

8:30- 9:00  Sign-in and coffee 

9:00-9:30  Opening remarks and introductions 

9:30-11:00  GGCLA background  

 Objectives and scope 

 Process overview  

 Roles and responsibilities 

 Questions and discussion 

11:00-11:15  Break 

11:15-12:00  Park conceptualization and analytical framework 

12:00-12:30  Catered lunch  

12:30-3:00  Small group breakout sessions- identifying focal resources and threats 

3:00-3:30  Break 

3:30-3:45  Ranking focal resources and threats 

3:45-4:15  Data overview 

 Data sources, attributes and development 

 Park spatial and tabular datasets 

 Data availability from partner organizations 

4:15-5:00  Next steps 

 Communications 

 Technical Workgroups 

 Workshops 

5:00  Adjourn 
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Resource Condition Assessment 

 
1. Define focal resources 

 
2. Identify indicators & threats 

 
3. Compile, assess, & process 

data  
 

4. Develop spatial layers 
 

5. Assess resource conditions & 
trends 
 

6. Conduct integrated spatial 
analysis & prioritization 

 
 

Final Report & Maps          
Resource conditions & 

priority areas  

Future resource management planning and decision making 

Technical Workgroups 
Develop resource 

assessment frameworks 
& spatial layers 

Technical Workgroups 
Develop integrated 

analytical framework 

Collaborative Process  

Workshop 1 
- Review objectives & scope 

- Identify focal resources & threats 

Workshop 2 
- Review & refine resource assessments  

- Conduct initial prioritization 

Workshop 3 
- Review  & refine draft spatial analysis 

- Identify opportunities for collaborative 
resource management 

Greater Grand Canyon Landscape Assessment 
Participatory Analysis Diagram 

Ongoing coordination & 
information exchange 
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Greater Grand Canyon Landscape Assessment 
Workshop #1 

October 11, 2012; Flagstaff, AZ 
 

Resources identified in ‘Draft Grand Canyon National Park Desired Conditions’ 

 

CATEGORY  RESOURCE 

LANDSCAPE Patterns  

 Processes  

VEGETATION   Spruce-Fir 

 Mixed Conifer 

 Ponderosa Pine 

 Meadows 

 Pinyon-Juniper 

 Montane Shrublands and Interior Chaparral 

 Desert Scrub 

 Riparian  

WILDLIFE Mountain Lion 

 Bighorn Sheep 

 Small Mammals 

 Mexican Spotted Owl 

 California Condor 

 Peregrine Falcon 

 General avifauna 

FISHERIES Native species 

 Non-native species 

 Macroinvertebrates 

PHYSICAL  Air 

 Geologic Resources 

 Paleontological Resources 

 Soils 

 Caves 

 Water  

CULTURAL  Archeological Sites 

 Cultural Landscapes 

 Historic Structures 

 Traditional Cultural Properties / Ethnographic Resources 

VISITOR EXPERIENCE Recreational Opportunities  

 Wilderness 

 Soundscape 

 Viewscape 
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DATA THEME DATA TYPE DESCRIPTION DATA SOURCE SPATIAL EXTENT

Aerial Photography GIS (Raster) Ortho-rectified photography (2002 20cm resolution,2005 18cm, 2009 20cm) GCMRC River corridor

Aerial Photography cont'd GIS (Raster) NAIP 2005, 2007, 2010 color 1 meter resolution USDA Statewide

Contours GIS (Vector) 2-foot interval contours for developed areas of North Rim, South Rim and Desert View

Bohannan 

Huston

North/South Rim, 

Desert View

Desired Conditions Tabular Description of desired conditions within GRCA GRCA Park-wide

Elevation and Terrain GIS (Raster) Elevation, aspect, slope (10m and 30m resolutions) USGS, GRCA Statewide

Fire GIS (Vector) Fire perimeter history GRCA Park-wide

Fire con'td GIS (Vector) Burn severity, fire treatments, fire effects monitoring GRCA Park-wide

Forest Health GIS (Vector) Forest insect and disease aerial detection mapping USDA-FS Regional

Geographic Names GIS (Vector) Geographic Names from the USGS Geographic Names Information System (GNIS) USGS Statewide

GeoPolitical Boundaries GIS (Vector) Indian reservation, county, land management boundaries; city and town locations ALRIS Statewide

GRCA Boundary GIS (Vector) Administrative, legislated boundary, in-holdings GRCA Park-wide

ISTAR Elevation and Terrain GIS (Raster) Elevation, hillshade, slope (1m resolution) GCMRC River corridor

Park Areas GIS (Vector) Park divided into Areas using topography and drainage features GRCA Park-wide

Research Natural Areas Tabular List of research natural areas GRCA Park-wide

Transportation GIS (Vector) GRCA roads, routes and parking GRCA Park-wide

Utilities GIS (Vector) Power and propane lines, fuel tanks, water and wastewater infrastructure GRCA Park-wide

Watershed Boundaries GIS (Vector) Watershed boundaries (Hydrologic Units 8, 10, 12) USGS Statewide

Wilderness GIS (Vector) Actual statewide wilderness areas and proposed GRCA Wilderness (1980, 2008, 2010) GRCA

Statewide,

Park-wide

Bryophytes Tabular Collections info, site info (slope, aspect, associated species) 2007-2010 SCPN Park-wide

Colorado River Vegetation GIS (Vector) Colorado River vegetation 2002 USGS River corridor

Dominant Overstory Veg GIS Dominant overstory vegetation

GCT,Wood 

Supply, KFHF

Williams,Tusayan,N. 

Kaibab

Exotic species GIS (Vector) Locations of exotic species monitoring and removal work GRCA Park-wide

Exotic species Tabular Quantify exotic species infestation by location and subsequent treatment details GRCA Park-wide

Forest Structure Tabular Tree species, dbh, height 2007 SCPN North Rim

Forest Structure GIS Basal area, canopy cover, tree density

GCT,Wood 

Supply, GRCA

Park, N Kaibab, 

Williams, Tusayan

Integrated upland Tabular Species cover and frequency, soils, trees, saplings (mixed conifer, P-J ecosystems 2007-2010) SCPN East half of Park

Greater Grand Canyon Landscape Assessment Data Inventory

LANDSCAPE

VEGETATION
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DATA THEME DATA TYPE DESCRIPTION DATA SOURCE SPATIAL EXTENT

Sentry Milkvetch GIS (Vector) Population locations and survey locations GRCA Park-wide

Special Status Plants GIS (Vector) Locations of special status plants (ASTSEP,ERIARI,PHEVAL) GRCA Park-wide

Vegetation Classification GIS (Vector) Vegetation classification map, Phases 1, 2, 3 (KGA mapping contract) GRCA Park-wide

Vegetation Maps GIS (Vector) Warren 1982 (parkwide), Brown and Lowe 2001 (statewide), AZGFD 1976 (statewide) Various

Statewide,

Park-wide

Vegetation Transects GIS (Vector) Location of vegetation transects used to collect veg ground cover and structure data GRCA River corridor

Vegetation Transects Tabular Vegetation ground cover and structure data GRCA River corridor

Avian Monitoring GIS (Vector) Bird Monitoring Patches per GCMRC Terrestrial Ecosystem Monitoring Program GRCA River corridor

Avifauna Inventory Tabular CRMP avian point counts GRCA River corridor

Avifauna Inventory Tabular

VCP counts, macroplot vegetation, subplot vegetation (mixed conifer, P-J ecosystems 2007-

2009) SCPN East half of Park

Bighorn Sheep Tabular Sheep river observations and habitat description of sheep sightings GRCA River corridor

California Condor Tabular California Condor observations GRCA Park-wide

Condor Activity Zones GIS (Vector) Condor Use Areas in GRCA GRCA East half of Park

Deer Habitat GIS (Vector) Spring, Summer, and Fall Deer Habitat in GRCA GRCA South rim primarily

Elk Habitat GIS (Vector) Spring, Summer, and Fall Elk Habitat in GRCA GRCA South rim

Kaibab Squirrel GIS (Vector) Kaibab Squirrel national natural landmark boundary UofA, GRCA Regional

Mexican Spotted Owl GIS (Vector) Protected activity centers (PACs), critical habitat, regional habitat GRCA, USFWS

Regional,

Park-wide

Mexican Spotted Owl Tabular Reproductive monitoring and inventory results GRCA

Park-wide,    

Prescribed burn 

areas

Northern Goshawk Tabular Inventory locations and results for Northern Goshawks GRCA

Prescribed burn 

areas

Northern Goshawk Nests GIS (Vector) Northern Goshawk nests locations Unknown East half

Observations and Callouts Tabular Incidental wildlife observations and wildlife related problems or issues GRCA Park-wide

Peregrine Falcon Territories GIS (Vector) Peregrine Falcon Territories in GRCA GRCA Park-wide

Pronghorn Habitat GIS (Vector) Pronghorn Antelope Habitat in GRCA GRCA Park-wide

Pronghorn Movements GIS (Vector) Pronghorn GPS tracking data AZGFD Regional

Puma Tabular GPS tracking data, trapping and capture locations GRCA East half of Park

Southwestern Willow Flycatcher Tabular Surveys and habitat assessments GRCA River corridor

Threatened & Endangered Species GIS (Vector) Threatened and endangered species distribution AZGFD Park-wide

WILDLIFE
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Aquatic macroinvertebrates Tabular

Macroinvertebrate collection, habitat sampling (Bright Angel, Garden and Hermit Creeks 2009-

2011) SCPN Select creeks

Fish Management Tabular

Fish inventory and tracking of non-native fish removal in tributaries; humpback chub 

translocation monitoring GRCA

Colorado River 

tributaries

Air Quality GIS (Vector) Air quality monitoring stations GRCA South rim

Caves GIS (Vector) Cave entrances and cave extents GRCA Park-wide

Caves Tabular Inventory and descriptive information GRCA Park-wide

Colorado River miles GIS (Vector) Colorado River miles and tenth mile points GCMRC Colorado River

Geology GIS (Vector) Geologic units USGS Statewide

Geology cont'd

GIS (Vector, 

Raster) Geologic features (faults, fractures, sinkholes, volcanic) and geologic maps USGS Regional

Hydrology GIS (Vector) Springs and seeps, Colorado River centerline GRCA, GCMRC Park-wide

Hydrology cont'd GIS (Vector) Rivers, streams, rapids, lakes, ponds, marshes, playas, wiers, dams, gaging stations USGS Regional

Mineral Withdrawl GIS (Vector) BLM and USFS Lands affeccted by the proposed mineral withdrawl Regional

Mines GIS (Vector) Mine (point locations) Bureau of Mines Regional

Modeled Colorado River shore GIS (Vector) GCMRC modeled Colorado River shoreline  (various discharge rates) GCMRC 80% of CO River

Paleontology Monitoring Tabular Monitoring and assessment of paleontological resources GRCA East half of Park

Springs Tabular

Water quantity and quality, vegetation (richness, density, cover),  vertebrates, disturbances  

2005 SPCN, GCT East half of Park

Soils GIS (Vector) Generalized soils and NRCS soil surveys USSCS

Regional,

Park-wide

Stock Tanks GIS (Vector) Stock tank represented as points and stock tank perimeters GRCA Park-wide

Stream Flow Tabular Stream flow measurements (GRCA gages) GRCA Unknown

Water Quality Tabular

pH, Spec. Cond., Temp., baro pressure, DO, Alkalinity, turbidity, discharge, major ions, trace 

elements, nutrients.  (Schnutz, Cottonwood Creek, Saddle Horse, Buckhorn, Hotel, Santa 

Maria, Robbers Roost Springs  2005-2006) SCPN Select springs

Water Temperature Tabular Water temperature measurements GRCA Unknown

Archeological Data GIS (Vector) Archeological sites, site boundaries, surveyed areas, Colorado River sites GRCA Park-wide

Archeological Data Tabular Description of site, artifacts and special projects; photos of cultural resources GRCA Park-wide

Archeological Data cont'd Tabular Identification of threats to site, integrity of site and any treatments GRCA Park-wide

Ethnography Tabular Data describing significance and/or utilization of resources to tribes GRCA Regional

PHYSICAL RESOURCES

FISHERIES

CULTURAL RESOURCES
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Historic Districts GIS (Vector) Historic districts in GRCA GRCA South rim

Access Points GIS (Vector) Equine access, ingress/egress points and pack raft routes GRCA Unknown

Backcountry Use Areas GIS (Vector) Backcountry use areas GRCA Park-wide

Backcountry Toilets GIS (Vector) Backcountry toilets GRCA Park-wide

Campsites GIS (Vector) Campsite facilities, campsite boundaries, campable areas, campsite trails GRCA Park-wide

Canyoneering Routes GIS (Vector) Canyoneering Routes GRCA Unknown

Closed Areas GIS (Vector) Areas closed to visitor use GRCA Unknown

CRMP Management Zones GIS (Vector) CRMP Management Zones for planning purposes GRCA River corridor

Management Activity History Tabular Digital catalog of hard-copy reports and notes relating to past management activities GRCA Park-wide

Noise GIS (Vector) Ambient sound levels and noise standard zones GRCA

Regional,

Park-wide

Overflights GIS (Vector) Air tour routes, flight and no-flight zones, airport and helipad locations GRCA Regional

River Campsites Tabular River campsite assessment, mitigation and monitoring (CRMP) GRCA River corridor

River Campsites cont'd Tabular River campsite occupancy and visitor experience GRCA River corridor

Trails GIS (Vector) Trails represented by lines GRCA Park-wide

User Density GIS User presence density GRCA Unknown

Visitor Use Tabular Visitor use estimates using backcountry permit data GRCA Park-wide

Data is Documented

Data in Development

Data is Not Documented

Data Not Evaluated

Data to be Developed

VISITOR EXPERIENCE

Page 4 of 431

Attachment B



GREATER GRAND CANYON LANDSCAPE ASSESSMENT 

SCOPE OF WORK 

 

 

PROJECT ABSTRACT:   

 

The National Park Service’s Natural Resource Condition Assessments (NRCAs) evaluate current 
conditions for a subset of natural resources and resource indicators in national park units.  NRCAs also 
report on trends in resource condition (when possible) and relevant threats, identify critical data gaps, and 
characterize a general level of confidence for study findings.  This project will conduct an NRCA for 
Grand Canyon National Park. Since it will also include cultural resources and resources on adjacent lands 
within contiguous watersheds, this project is referred to as the Greater Grand Canyon Landscape 
Assessment (GGCLA).  The project will result in a report, an improved data management structure and 
capability, and a set of Geographic Information System (GIS) maps that: identify key resources and 
indicators, provide an interdisciplinary and landscape-scale overview of resource conditions using a 
spatially-explicit modeling framework, document data gaps and resource management issues, provide an 
opportunity for stakeholder engagement, and provide a sound scientific foundation for park decision 
making, planning, and stewardship.   
 

SCOPE OF WORK:   

Introduction 

As the world’s greatest eroded canyon and a place of international significance, the Grand Canyon of the 
Colorado River warrants the highest level of stewardship.  Grand Canyon National Park (GRCA) 
encompasses over 1.2 million acres and contains several major ecosystems.  Its great biological diversity 
can be attributed to the presence of five of the seven life zones and three of the four desert types that 
occur in North America.  The canyon’s watershed also contains over 1000 significant seeps, springs, and 
tributaries, including relatively undisturbed remnants of dwindling ecosystems that serve as ecological 
refugia, such as desert riparian communities.  Over 1,500 plant, 355 avian, 89 mammalian, 47 reptilian, 9 
amphibian, and 17 fish species are found in the park, including numerous rare, endemic, and threatened or 
endangered species.  The park also contains significant cultural resources, including hundreds of known 
archeological sites and countless cultural artifacts. 
 
Despite the protection afforded by its status as both a National Park and World Heritage site, the natural 
and cultural resources of the Grand Canyon watershed are threatened by a range of stressors, both within 
and outside of the park boundaries.  These include past, current, and potential future dam operations, 
extirpation of native species, introduction of non-native species, user impacts, uranium mining, altered 
disturbance regimes, regional water usage, and climate change.  Many of these same resources and threats 
are shared by contiguous park units and other lands, including Glen Canyon (GLCA) and Lake Mead 
(LAKE) National Recreation Areas and Grand Canyon-Parashant National Monument (PARA), thus 
necessitating a watershed-scale approach to stewardship that attempts to transcend both administrative 
boundaries and bureaucratic barriers.   
 
In recognition of its numerous mandates to preserve and protect park resources, the NPS along with its 
partners, has been implementing a range of on-the-ground activities aimed at protecting and restoring 
resources within the Grand Canyon watershed.  Some stewardship activities to date include the removal 
of non-native trout and translocations of the endangered humpback chub, removal of invasive plant 
species and replanting of native vegetation, archeological excavations and stabilizations, and integrated 
resource monitoring.  While much progress has been made to date, the scope and complexity of natural, 
cultural, and recreational resource management issues within the Colorado River watershed, and the 
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limited resources available to address these issues, necessitate a more strategic and integrated ecosystem-
based approach.   
 
Overview 

The Natural Resource Condition Assessment (NRCA) provides an ideal framework to integrate the vast 
amount of resource data that is currently available for GRCA and adjacent lands, but to date have 
primarily been used on an ad hoc basis to inform management.  With the relatively recent hiring of a full-
time ecologist and data manager along with other staff, SRM now has the internal capacity to help lead an 
ambitious effort to integrate databases, conduct a landscape assessment, and develop an approach to bring 
the full power of this information to bear on resource management efforts in an efficient manner.  Desired 
conditions for the full range of natural and cultural resources at GRCA are currently being developed by 
park staff.  These desired conditions, along with existing planning documents (incl. General Management 
Plan (NPS 1995), Resource Management Plan (NPS 1997), Foundation Statement (NPS 2009)) will 
provide the base for the NRCA.  Once the NRCA is completed, it will provide a robust foundation for 
GRCA to develop a Resource Stewardship Strategy, since the current Resource Management Plan is 
outdated.  Within this broader context, the NRCA will ultimately allow GRCA to identify critical 
resource and threats, develop and prioritize specific stewardship strategies (incl. protection, mitigation, 
restoration) based on desired conditions, and identify meaningful measures of success within an 
interdisciplinary, adaptive management framework.  This effort will attempt to build upon, and not 
duplicate, a range of previous collaborative efforts in the region, such as the Grand Canyon Native Fish 
Restoration Workshop (July 7-9 2010) and Kaibab Forest Health Focus (Sisk et al. 2009).  It will also 
help to strengthen existing partnerships and foster new working relationships with regional stakeholders. 
 

Objectives 

This project is focused on conducting an interdisciplinary NRCA for GRCA and lands within contiguous 
watersheds using the best available scientific data, information, and indigenous knowledge for both 
natural and cultural resources.  Accordingly, this project will be subsequently referred to as the Greater 
Grand Canyon  Landscape Assessment (GGCLA).  This information will be integrated and synthesized 
using a spatially-explicit modeling approach, with the ultimate goal of ‘mobilizing’ scientific information 
to better support park decision making, planning, and stewardship.   
 
The project will result in a report, an improved data management structure and capability, and a set of 
Geographic Information System (GIS) maps that: 

 Identify key natural resources and indicators for assessment, based on desired conditions, 
input from subject matter experts and multiple stakeholders, and available data. 

 Provide an interdisciplinary overview and better understanding of current resource 
conditions and trends. 

 Use a spatially-explicit modeling framework to integrate information from diverse datasets 
and prioritize areas (e.g. subwatersheds) for strategic stewardship based on focal resource 
values, current/desired conditions, stressors/threats, vulnerability/risk, and opportunity. 

 Describe park resources in a landscape/regional context.  
 Document high-priority data gaps and resource management issues.   
 Provide a forum for meaningful participation and input from subject matter experts, 

conservation groups, Tribes, and other stakeholders. 
 Provide an opportunity for students to participate in project activities (e.g. literature searches, 

data mining, workshops, meetings) and gain real-world experience in natural resource 
management. 

 Provide a sound scientific foundation for resource management and communication that has 
multi-stakeholder buy-in. 
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Project findings will assist park managers as they work to: 
 Implement an ecosystem-based approach towards resource management by integrating 

different disciplines. 
 Focus limited staff/resources on implementing strategic management actions for high 

priority resources and subwatersheds. 
 Develop and justify project proposals for internal/external funding sources. 
 Prepare environmental compliance documentation (e.g. NEPA, ESA Section 7) and meet 

associated permit requirements.  
 Develop the new Backcountry Management Plan and Resource Stewardship Strategy for 

GRCA. 
 Engage in watershed- or landscape-partnerships and education efforts.  
 Meet performance reporting requirements (e.g. Government Performance and Results Act).  
 Provide a model to other park units and partners working on similarly complex resource 

management issues within the Colorado Plateau and other ecoregions. 
 
Methods 

The GGCLA will be interdisciplinary, ecosystem-based, landscape-scale, ownership-blind and spatially-
explicit; and it will be based on a multi-stakeholder, collaborative process.  The project and products will 
adhere to NRCA guidance on process, outline, content, format, and GIS/digital data standards (NPS 
2012).  At the beginning of the process we will evaluate existing assessment and planning frameworks to 
determine which is most appropriate given our objectives and specific resource issues and needs at 
GRCA.  These will include but not be limited to The Ecological Integrity Assessment Framework 
(Unnasch et al. 2008), Conservation Action Planning (TNC 2007), and Participatory Landscape Analysis 
(Sisk et al. 2006).  Components of more than one of the frameworks may be used during different phases 
of the assessment process, as appropriate, but a common language for key terms and concepts will be 
agreed upon to facilitate communication throughout the project (e.g. focal resource/conservation target, 
vital sign/key ecological attribute, measure/indicator).  To the extent possible, the process will resemble 
similar efforts in the southwestern region, such as the Kaibab Forest Health Focus, that have successfully 
engaged many of the same stakeholders, agencies and organizations that have an ongoing interest in and 
commitment to Grand Canyon National Park (e.g., U.S. Forest Service, Grand Canyon Trust, Arizona 
Game and Fish Department, among others). 
 
The GGCLA will be an iterative (although not necessarily linear) process that will consist of the 
following primary phases: project scoping; outreach; data inventory and needs assessment; data 
development, compilation and processing; spatial analyses, stakeholder review and iterative engagement; 
peer review, and reporting.  Specific Products and Milestones along with tentative completion dates are 
outlined in Table 1, but will be modified as needed to meet overall project objectives and be subject to the 
availability of funding and other constraints.  Methods for each project phase are briefly described below, 
but the overall approach requires flexibility in matching specific methods to the needs of GRCA 
managers and stakeholders, as the project develops. 
 
Project scoping: GRCA’s desired conditions (in draft) and the Vital Signs and measures developed by the 
Southern Colorado Plateau Network will help to define the broad scope of the GGCLA, direct an initial 
inventory of information sources (e.g. spatial/tabular data, published and gray literature, etc.), and assess 
their suitability for subsequent analyses (e.g. metadata, quantity, quality, scale, currency).  During this 
phase we will also conduct outreach to identify a diverse group of stakeholders from neighboring lands 
and jurisdictions, and from the community of interest that is tightly linked to the Grand Canyon.  At this 
time, we will also identify potential scientific collaborators and seek one-on-one input from other 
experienced individuals who hold particular knowledge of value to the assessment effort.  Throughout the 
project we will clearly define objectives for each phase to provide a context for participation (i.e. ensure 
that the right people are involved at the right times).   
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Outreach: We will host a multi-stakeholder workshop (#1) with representatives from federal (incl. 
GLCA, LAME, PARA), state, and local agencies, American Indian tribes, non-profit organizations, 
academia, and other key stakeholders.  This first workshop will communicate and refine the objectives of 
the assessment effort by taking a big-picture look at the greater Grand Canyon landscape.  We will 
employ a hybrid approach, employing the Conservation Action Planning approach (TNC 2007) and 
drawing on experiences from Participatory Landscape Assessment (Sisk et al. 2006) to identify focal 
resources (i.e. a manageable subset of the full suite) and landscape values, based on both stakeholder 
input and the exploration of available data.  Resource indicators, reference conditions, stressors, and 
threats will also be identified through structured discussion, drawing on processes developed, tested, and 
refined during previous efforts by NPS, TNC, and NAU.  
 
Data inventory and needs assessment: A series of subsequent subject matter expert working group 
meetings, focused on specific resource disciplines, will be held to compile and more rigorously assess 
existing data sources, develop methods for analysis, and assign roles and responsibilities for working 
group products (e.g. resource summaries, spatial layers).  A second interdisciplinary workshop (#2) will 
be held to review and integrate the above products.  Both the workshop and working groups can be easily 
and inexpensively held in Flagstaff, AZ, since most of the key stakeholders and subject matter experts are 
from organizations based in the local area.  Results from these meetings will complement the initial, 
internal data inventory and assessment conducted by GRCA and the Landscape Conservation Initiative at 
NAU. 
 

Data development, compilation, and processing: While the assessment will draw largely on existing data 
resources, it is likely that limited development of new data will be required to adequately integrate 
disparate data sources in a spatial analytical framework.  For example, introduction of remotely sensed 
data may improve the efficiency and efficacy of data integration by providing a more flexible overarching 
data frame that will allow greater inference from existing layers and tabular data archives.  NAU will lead 
efforts to develop any necessary new data, in conjunction with GRCA’s data manager and project leader, 
ensuring compatibility with existing information and NPS data management practices. 
 
Spatial analysis: Once the working group products have been completed, preliminary spatial analyses will 
be conducted.  Layers will be developed for focal resources, incorporating information on current, 
reference, and desired conditions, and including some measures (at least qualitative assessments) of data 
confidence.  Critical data gaps that cannot be filled through the assessment effort will be identified to help 
guide future monitoring and research efforts.  A hierarchical framework will be used that nests different 
focal species, resources, and landscape features by common attributes and commensurate spatial scales.  
A series of maps will be produced that depict both individual and composite focal resource conditions and 
associated attributes. 
 

Stakeholder review and iterative engagement: A final workshop (#3) will be held to evaluate the 
preliminary products and use them, along with best professional judgment (incl. Traditional Ecological 
Knowledge), to rate current condition status, threats, and opportunities for proactive stewardship.  Current 
condition layers will be compared to reference and desired conditions to determine ecological departure, 
which will be coupled with coincident resource values, threats, and opportunities to guide final analyses.  
The outcomes from this workshop will include a prioritization of subwatersheds (or other spatial 
delineations, as appropriate) for management attention, and to identify appropriate stewardship activities 
to achieve multiple natural resource objectives in an efficient manner.  
 
Peer review and reporting: Once the final analysis is completed the NRCA report will be drafted, peer 
reviewed, and finalized for submittal in accordance with NPS guidance.  An Addendum may be written 
that includes information on cultural resources and resource conditions outside of the park  boundaries, 
since under current guidance these cannot be included in the formal NRCA report.  In the interim, GRCA 
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staff will work with NPS NRCA staff to determine if this current restriction can be waived, in which case 
all of the products of the GGCLA can be included in one final report. 
 

Products and Schedule 

The tentative timeframe for this project will run from July 2012 through December 2014, pending 
availability of funding and associated changes in project scope.  While the timing and sequencing of 
products and milestones is likely to change as the project develops, we anticipate the following tasks 
unfolding over a 2-year work period, followed by peer review and publication of results. 
 

Table 1. Project Products and Milestones Completion Date 

Develop and submit CPCESU Task Agreement. July 2012 
Conduct outreach to identify potential collaborating scientists, subject matter 
experts, and interested stakeholders. 

September 2012 

Inventory existing spatial and tabular data on resource conditions and associated 
attributes and initiate literature review.   

September 2012 

Hold initial multi-stakeholder workshop (#1) to identify subset of focal resources 
and associated attributes.  

October 2012 

Refine scope and objectives, choose assessment frameworks, develop study design 
and methods, identify information needs, and develop data selection criteria. 

December 2012 

Hold focal resource/subject matter exMarchpert working group meetings and 
interdisciplinary subject matter expert workshop (#2). 

March 2013 

Address unmet data needs; develop new spatial data that are needed to meet 
specific assessment priorities. 

April 2013 

Compile and process spatial and tabular data for focal resources, conduct QA/QC, 
prepare metadata, integrate results from literature review. 

July 2013 

Conduct preliminary multi-resource spatial analyses.  October 2013 
Hold final multi-stakeholder workshop (#3) for input and peer review. November 2013 
Conduct final analyses including prioritization of focal resources and draft NRCA 
report and spatial layers following NPS guidance (incl. Addendum). 

March 2014 

Conduct peer review of NRCA products (incl. Addendum). May 2014 
Finalize and submit NRCA report and spatial layers (incl. Addendum). September 2014 
Project wrap-up December 2014 
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Primary Contacts (GGCLA Core Team) 

 

Northern Arizona University 

Lab of Landscape Ecology and Conservation Biology 
PO Box 5694 
Flagstaff, AZ 86011 
 

Prof. Thomas D. Sisk (Principle Investigator) 
Olajos-Goslow Chair of Southwestern Environmental Sciences and Policy 
Director, Landscape Conservation Initiative  
Phone: 928-523-7183, Fax: 928-523-7423 
Email: thomas.sisk@nau.edu 
 
Sasha Driscoll Stortz 
Graduate Research Assistant 
MS Environmental Science and Policy Candidate 
Phone: 503-314-4317 
Email: sashastortz@gmail.com 
 
Jill Rundall 
GIS Spatial Analyst / Ecologist 
Phone: 928-523-4730, Fax: 928-523-7423 
Email: jill.rundall@nau.edu 

 
National Park Service 

Grand Canyon National Park 
Division of Science and Resource Management 
1824 S. Thompson St., Suite 200 
Flagstaff, AZ 86001 

 

Dr. Todd Chaudhry (NPS Project Leader) 
Ecologist 
Phone: 928-638-7448, Fax: 928-638-7492 
Email: todd_chaudhry@nps.gov 
 
Santiago Garcia 
Data Manager  
Phone: 928-638-7450, Fax: 928-638-7492 
Email: santiago_garcia@nps.gov 
 
Dr. Mark L. Nebel 
GIS Coordinator 
Phone: 928-638-7451, Fax: 928-638-7492 
Email: mark_nebel@nps.gov 
 
Ronda Newton 
Research Permitting Coordinator 
Phone: 928-638-7447, Fax: 928-638-7492 
Email: ronda_newton@nps.gov 
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First Name Last Name Organization Email Phone 
Ethan Aumack GCT eaumack@grandcanyontrust.org 928.606.2118 
Jan Balsom NPS-GRCA jan_balsom@nps.gov 928.638.7758 

Jessica Beutler 
GGCLA 
Volunteer     

Judy Bischoff NPS-CPCESU judy_bischoff@nps.gov 928.523.6638 
Ellen Brennan NPS-GRCA ellen_brennan@nps.gov 928.638.7742 
Peter Bungart Hualapai Tribe pbungart@circaculture.com 928.769.2223 
Windy Bunn NPS-GRCA windy_bunn@nps.gov 928.638.7895 
Todd Chaudhry GGCLA Staff Todd_Chaudhry@nps.gov   
Deborah Cimms NPS-AZMABO deborah_cimms@nps.gov 928.636.3794 
Allison  Clark GGCLA Staff Allison_Clark@nps.gov   
Janet Cohen NPS-GRCA janet_cohen@nps.gov 928.638.7445 
Marianne Crawford BOR mcrawford@usbr.gov 801.534.3645 
Kevin Dahl NPCA kdahl@npca.org 520.603.6430 
Brett Dickson CSP brett@csp-inc.org   
Pete Fule NAU-Forestry pete.fule@nau.edu   
Santiago Garcia NPS-GRCA santiago_garcia@nps.gov 928.638.7450 
Eric Gdula NPS-GRCA eric_gdula@nps.gov 928.638.7824 
Jessica Gist AGFD jgist@azgfd.gov 928.214.1274 
Alicyn Gitlin Sierra Club alicyn.gitlin@sierraclub.org 928.774.6514 
Richard Gonzalez USFS-KNF rgonzalez@fs.fed.us 928.635.5616 
Jim Grant NPS-GRCA  jim_grant@nps.gov 928.638.7908 
Deanna Greco NPS-GRCA  deanna_greco@nps.gov 928.638.7817 
Bryan Gregory NPS-AZMABO bryan_gregory@nps.gov   

Collin Haffey 
GGCLA 
Volunteer     

Wendy Hodgson 

Desert 
Botanical 
Gardens whodgson@dbg.org 480.481.8108 

Cerissa Hoglander 
GGCLA 
Volunteer     

Greg Holm NPS-GRCA gregory_holm@nps.gov 928.638.7905 
Chris Hughes NPS-GLCA chris_hughes@nps.gov 928.608.6265 
Linda Jalbert NPS-GRCA  linda_jalbert@nps.gov 928.638.7909 
Tim Jarrell NPS-GRCA  tim_jarrell@nps.gov 928.638.7730 
Cari  Kimball GGCLA Staff Cari.Kimball@nau.edu   
Ariel Leonard USFS-KNF aleonard@fs.fed.us 928.635.8283 
Lori Makarick NPS-GRCA lori_makarick@nps.gov 928.638.7455 
Allyson Mathis NPS-GRCA allyson_mathis@nps.gov 928.638.7923 
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Taylor McKinnon 

Center for 
Biological 
Diversity     

Mark Nabel USFS-KNF mrnabel@fs.fed.us 928.635.8232 
Mark Nebel NPS-GRCA mnebel@nps.gov 928.638.7451 

Doug Nering 

GCHikers and 
Backpackers 
Assn doug@gloaming.com 480.459.6688 

Shawn Newell 
GGCLA 
Volunteer     

Ronda Newton NPS-GRCA ronda_newton@nps.gov 928.638.7447 
Jodi Norris NPS-SCPN jodi_norris@nps.gov 928.523.1942 
Donna Richardson NPS-GRCA donna_richardson@nps.gov   

Cassy  Rivas 
GGCLA 
Volunteer     

Jane Rodgers NPS-GRCA jane_rodgers@nps.gov 928.638.7475 
Jill Rundall GGCLA Staff Jill.Rundall@nau.edu   
Jack Schmidt USGS-GCMRC     
Laura Shearin NPS-GRCA laura_shearin@nps.gov 928.638.7684 
Tom  Sisk GGCLA Staff Thomas.Sisk@nau.edu   

Joel Southall Xanterra jsouthall@xanterra.com 
928.638.2526 
x6505 

Larry Stevens MNA     
Sasha Stortz GGCLA Staff sashastortz@nau.edu 503.314.4317 
Stephanie Sutton NPS-GRCA stephanie_sutton@nps.gov   

Jeff 
Van 
Woerkom NPS-AZMABO jeff_van_woerkom@nps.gov 928.638.7430 

Christina Vojta NAU-LLECB christina.vojta@nau.edu 928.523.8283 
Diane Vosick NAU-ERI diane.vosick@nau.edu 928.523.7854 

Kevin Wright 
BLM-Vermillion 
Cliffs NM kjwright@blm.gov 435.688.3241 

Luke Zachmann NAU-LLECB luke.zachmann@nau.edu 612.859.4983 
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