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2.3 Other Bottlenecks and Considerations 

2.3a Previously Identified Bottlenecks  

Throughout this process, certain bottlenecks have been identified that were difficult to 
demonstrate spatially. These bottlenecks are important to consider as a strategic framework is 
developed and are therefore included here. This is not an exhaustive list of additional bottlenecks, 
and we invite you to think about other challenges you or your employees have encountered that 
may not be captured here or elsewhere in this document. 
 
One major bottleneck across eastern Montana is the lack of technical support staff (e.g., engineers, 
environmental compliance) required for project design and permitting. Gaps in technical support 
staffing can lead to conservation project delays, increased project costs (needing to hire an 
external consultant), and even prevent a project from progressing or completion. Currently, 
engineering alone is experiencing a 48% staffing shortfall (Table A4). For example, stockwater 
systems are critical for conservation in the focal area, as lack of naturally occurring water and 
drought concerns are two major barriers for implementing conservation for producers. Natural 
Resources Conservation Service (NRCS) engineers can assist with stockwater system designs for 
USDA programs, as well as provide technical assistance outside of USDA-funded programs, when 
time allows. The typical NRCS engineer averages five stockwater system designs annually, however, 
making the mismatch between total engineers and boots-on-the-ground staff unsustainable.  

 
Staff from the Intertribal Agriculture Council provided insight into some of the additional 
bottlenecks that Tribal producers and staff might experience. While Tribal producers and staff are 
not excluded from previously discussed bottlenecks, they often face additional challenges that are 
compounded by lack of staff in federal agencies (i.e., Bureau of Indian Affairs), cost prohibitive fees, 
and checkerboarded land ownership that complicates regulations and specifications for 
implementing projects. Given the rural locations of many Tribal reservations, finding qualified 
Technical Service Providers who understand project regulations can be difficult. If producers utilize 
non-Tribal members to complete project work, there may be additional fees associated, despite the 
lack of available Tribal members with the necessary expertise. Further, depending on land 
ownership type, multiple environmental assessments may be required, each with additional fees. 
 

2.3b Conservation Readiness  

According to Wollstein et al. (2024), conservation readiness is a concept that aligns conservation 
planning with community assets to identify where conservation partners might effectively and 
sustainably focus project efforts. Ecological variables like species ranges and habitat threats are 
considered along with social capacity and administrative conditions to identify areas of 
conservation readiness, or communities that may be more receptive to strategic, collaborative 
conservation action (Figure A2). Here, we can consider traditional ecological prioritization data like 
avian priority areas and core grasslands alongside national social indices and other locally 
collected data. The national indices are not a substitute for local knowledge, but complement 



   
 

   
 

locally collected data that are often incomplete, like community network/organization membership 
and conservation project implementation numbers.  

The Headwaters Economics Rural Capacity Index demonstrates a county’s ability to compete for 
federal infrastructure funding related to local government staff and expertise, institutional capacity, 
economic opportunity, and education and engagement. The University of South Carolina’s Baseline 
Resilience Indicators for Communities (BRIC) monitors attributes of resilience to natural hazards 
and includes measures of social capital like community networks and connectivity between 
individuals and groups (Table A6, Figure A3). Considered with the Status Assessment maps above 
(see 2.1a and 2.2), these data may help better prioritize areas for long-term conservation and 
additional capacity successes.   
 

2.3c Staff Recruitment and Retention 

As we think about building capacity, it is equally important to consider how to retain new and 
existing staff long term. Trust is the foundation of much of our work in grasslands, and it takes time 
to build trust within local communities. The Playa Lakes Joint Venture recently completed a social 
science literature review and conservation needs assessment to better understand these staff 
recruitment, retention, and trust dynamics in the central grasslands biome (CEC, in press).  

Barriers related to recruitment and retention included a “difficulty in getting conservation delivery 
staff to stay rooted in rural communities. Many positions are entry-level, with low salary, and staff 
have no previous connection to the community.  Trust and relationships were mentioned as 
essential to effectively delivering conservation, but trust and relationship-building takes time, 
which can’t happen when conservation delivery staff turnover is high. It was also mentioned that 
the skills and abilities that supervisors use to choose conservation delivery staff might not be the 
best in employee retention. If conservation delivery employees are chosen based solely on their 
skills and experience in wildlife conservation, they might not understand agricultural environments 
or be good listeners or communicators, making it difficult to connect to producers. Also mentioned 
was the disconnect between the effective conservation delivery strategies that involve building 
trust and the annual evaluation metrics that conservation organizations and grants use to evaluate 
success, which are often acres on the ground. For example, if a high-quality conservation project 
on private lands takes 5 years to achieve, an employee might not look like they’ve done much on an 
annual basis.” 

To improve recruitment and retention of conservation delivery professionals, the authors 
recommend: 

• Changing the qualifications required to secure these positions, 
• Hiring people embedded within the communities, and 
• Evaluating employees using community engagement metrics rather than just grassland 

acres. 

  



   
 

   
 

Section 3: APPENDICES  

3.1 Definitions 
Eastern Montana (Focal Area): The NGPJV and PPJV regions of Montana (Northern Great Plains, 
Prairie Pothole Region).  

Conservation Capacity Supply Chain: The various key functions and interactions needed to 
achieve on-the-ground conservation delivery and monitoring. 

Conservation Delivery: Actions and strategies used to implement conservation efforts – planning, 
managing, execution of conservation projects (e.g., habitat restoration, protection, and retention, 
sustainable land management and enhancement practices, landowner community engagement) 
on-the-ground.   

Enhancement: Process of managing lands that have been degraded or damaged with the 
objective of returning land cover and vegetation to a desired condition or seral stage. This 
also includes maintaining/managing working lands habitat to keep it in its current state 
through grass-based agricultural practices. Example practices: grazing management (e.g., 
rotational grazing), prescribed fire, and/or treatments to control shrubs and invasive 
species, or regenerative agricultural practices.   

Protection: Process of reserving real property through the voluntary incentive-based 
encumbrance of specific private land property right (e.g., residential development, wetland 
drainage, grassland tillage) for the preservation of natural resources and/or specific 
ecological values. Protected lands occur across the ownership spectrum (e.g., federal, 
state, provincial, private, corporate). Example practices: perpetual private land 
conservation easements, fee-title acquisition, fixed-term leases.   

Restoration: Process of reestablishing land cover and vegetation, on lands that have been 
intentionally converted to uses other than its natural state, to a desired condition or seral 
stage. This also includes conservation actions on lands that have been altered by natural 
disasters (e.g., wildfire, flood, hurricane). Example practices: agricultural transition of 
unproductive cropland back to diverse, preferably native grasses and forb for working 
grasslands, returning natural hydrology to drained or altered wetlands.   

Retention: Process of keeping working, intact grasslands agriculturally functional through 
means other than direct habitat management or protection through lease or easement 
acquisition. This includes working directly with operators through technical assistance 
programs or ranch estate planning to ensure agricultural operations remain economically 
successful. Example practices: alternative revenue stream planning (e.g., agritourism, 
hunting leases), niche marketing (e.g., bird-friendly beef), grassbanks, grazing coalition 
mentor programs.   

 

3.1a Job Category Definitions 

Administrative Support Personnel: Positions that support supervisory or coordination personnel 
with administrative tasks, such as grant tracking, budgets, reporting, and communications.   

Boots-on-the-ground Personnel: On-the-ground conservation practitioners who provide 
producers with technical guidance on conservation actions, programs, and financial support. 
These positions work directly with landowners to implement projects.   



   
 

   
 

Boots-on-the-ground (General): Positions that support conservation delivery through 
various actions and programs but are not tied to specific types. These positions work 
directly with other boots-on-the-ground personnel and landowners.   

Boots-on-the-ground (Enhance/Restore): Positions that support conservation delivery 
primarily through enhancement and restoration practices. These positions work directly 
with other boots-on-the-ground personnel and landowners.   

Boots-on-the-ground (Protect): Positions that support conservation delivery primarily 
through conservation easements or other long-term protection. These positions work 
directly with other boots-on-the-ground personnel and landowners.   

Coordination Personnel: Positions that support conservation delivery in a coordination and 
financial role. These positions work predominantly with supervisory personnel, do not work with 
landowners, and often do not work directly with boots-on-the-ground personnel.    

Land Manager Personnel: Positions that directly manage land, typically public land. These 
positions may occasionally work with landowners in the context of the ground they manage, such 
as for grazing leases. These positions rarely work directly with boots-on-the-ground personnel.  

Science Support Personnel: Positions that create scientific products (e.g., models) and conduct 
research that supports conservation delivery. These positions often consult but do not work 
directly with boots-on-the-ground personnel and do not work with landowners.   

Supervisory Personnel: Positions that support conservation delivery in a financial and supervisory 
role. These positions work directly with boots-on-the-ground personnel but do not work with 
landowners.   

Technical Support Personnel: Positions that provide technical assistance to boots-on-the-ground 
personnel in order to complete projects. These positions directly support conservation delivery but 
are more technical in nature than those in the supporting/supervisory category and may 
sometimes work directly with landowners (e.g., engineering, archeology, technical transfer, 
mapping). Technical support personnel were further divided into the following categories based on 
job duties.  

Archaeology: Ensure conservation efforts don’t inadvertently damage cultural 
resources.  Complete field surveys, identify sites, assess impacts, develop mitigation 
strategies and complete cultural clearance.  

Biology/Botany: Conduct fish, wildlife, and vegetation surveys.  Provide technical support 
and advice on fish and wildlife habitat.  May work on environmental compliance/NEPA.  

Conservation Program Support: Provides guidance on navigating the rules and regulations 
of conservation programs.  

Easement Support: Provides technical expertise for easement projects. Includes realty 
specialists and easement mapping support.  

Engineering: Designs infrastructure, such as livestock pipeline and fence, for conservation 
delivery projects.  

Environmental Compliance: Assists with assuring conservation projects adhere to 
environmental laws, regulations, and standards, including NEPA and other state or local 
needs.  



   
 

   
 

Mapping/GIS Support: Creates and manages data for mapping projects and/or 
conservation delivery prioritization.  

Technical Transfer: Provides technical expertise on integrating science and planning into 
conservation delivery (e.g., Joint Venture science integration staff).  

Other Science: Other technical support positions. These include Agronomists, 
Economists, Foresters, Geologists, Hydrologists, and Soil Scientists.  

 

3.2 Status Assessment Methods 
The NGPJV and PPJV created a list of conservation staff operating in the NGPJV and PPJV regions of 
Montana (focal geography). The list focuses on boots-on-the-ground positions and the positions 
that support boots-on-the-ground staff directly (Figure A1). Some other relevant positions may be 
included, but not comprehensively (e.g., administrative support and science support staff). 
Conservation staff information was gathered between December 2024 and April 2025. 

Each position was assigned a job category (Figure A1) based on our understanding of position 
duties and how they support boots-on-the-ground staff. See the Job Categories Definitions (3.1a) 
for a description of each of the seven job categories. 109 positions were assigned to two job 
categories as their positions were not adequately described by one category. Positions in the boots-
on-the-ground and technical support categories were divided into subcategories to better describe 
position duties and/or the conservation project types that the position focuses on. Positions were 
also assigned an organization type based on where the position is held (not accounting for origin of 
funding). 

Vacancies are included as they were reported by organizations. Not all organizations reported 
vacancies. Vacancies may either represent a position that existed in the past with little to no 
chance of being filled (most federal vacancies) or a position that will likely be advertised and filled. 

Boots-on-the-ground Capacity 
To create maps of boots-on-the-ground personnel capacity by county, boots-on-the-ground impact 
was weighted by the amount of time the position is likely to spend in each county. For example, a 
boots-on-the-ground position that spends 60% of their time in Phillips County and 40% of their time 
in Valley County would contribute 0.6 capacity to Phillips and 0.4 to Valley.  

Boots-on-the-ground personnel were also assigned a scaling factor that adjusted impact by the 
amount of time the position is anticipated to spend working on conservation projects with 
landowners. For example, if a position only spends 10% of their time working with landowners, their 
scaling factor is 0.1, whereas a position that is expected to spend 100% of their time working on 
conservation projects with landowners was assigned a scaling factor of 1. These scaling factors 
were then multiplied by the amount of time spent in each county. The final weights were added 
together for each county and project type (enhancement/restoration/retention and protection) to 
create the capacity maps. Therefore, a '1'on the capacity maps is equivalent to one person 
spending 40 hours per week in that county working with landowners on conservation projects but 
may be comprised of multiple employees. 



   
 

   
 

  
Figure A1. Position and personnel diagram. The direction of arrow indicates who supports whom. A 
dashed arrow indicates occasional support.   

  



   
 

   
 

3.3 Eastern Montana Conservation Staff Data 
Table A1. Filled conservation positions in eastern Montana by job category and organization 
type. Data collected December 2024 to April 2025. Red numbers highlight the organization type 
with the highest proportion of each job category. 

Job Category 
Total Filled 
Positions 

Proportion of Filled Positions 
Federal Tribal State NGO 

Administrative Support 44* 82%* 0%* 0%* 18%* 

Boots-on-the-ground 200 45% 0.5%* 33% 23% 

Coordination/Supervisory 143 62% 0%* 15% 24% 

Land Manager 77 62% 0%* 25% 13% 

Science Support 26* * * * * 

Technical Support 105 81% 0%* 13% 6% 
Total** 576 60% 0.3%* 20% 19% 
*Data are incomplete      

**Totals do not sum because 109 positions fall into two job categories  
 

Table A2. Proportion of conservation positions in eastern Montana that are vacant by job category and 
organization type. Data collected December 2024 to April 2025. Red numbers highlight groups with 
≥15% vacancy. 
Job Category All Federal Tribal State NGO 
Administrative Support 4%* 3% * * 11% 
Boots-on-the-ground 20% 31% * 7% 12% 
Coordination/Supervisory 9% 13% * 5% 0% 
Land Manager 6% 6% * 10% 0% 
Science Support * * * * * 
Technical Support 15% 18% * 0% 0% 
Total 13% 18% * 5% 6% 
*Data are incomplete      

 

Table A3. Proportion of boots-on-the-ground personnel in eastern Montana that are vacant by project 
type and organization type. Red numbers highlight groups with ≥15% vacancy. 

Boots-on-the-ground Category All Federal Tribal State NGO 

Enhance/Restore/Retain 25% 43% * 6% 15% 

Protection 0% 0% * 0% 0% 

General 15% 18% * 9% N/A 
*Data are incomplete      

 



   
 

   
 

 

 

Table A4. Technical support positions in eastern Montana by technical support category. Engineering 
has the highest proportion of vacant positions. 

Technical Support Category Filled Vacant % Vacant 
Ratio of Filled to Boots-on-

the-ground Personnel 
Archaeology 6 1 17% 0.03 
Biology/Botany 19 3 16% 0.10 
Conservation Program Support 18 0 0% 0.09 
Easement Support 14 0 0%                              1.00** 
Engineering 21 10 48% 0.11 
Environmental Compliance 2 0 0% 0.01 
Mapping/GIS Support 7 0 0% 0.04 
Technical Transfer 5 0 0% 0.03 
Other Science* 13 4 31% 0.07 
*Agronomists, Economists, Foresters, Geologists, Hydrologists, and Soil Scientists 

**Only includes boots-on-the-ground (protection) positions in the denominator 
 

3.4 Demographics and Social Science Information 

Table A5. Land ownership in eastern Montana.  

Land Ownership Total Acres (in millions) 
Acres of Potentially Undisturbed Grass* 

(in millions) 
Private 42.6 67% 24.5 65% 
State 4 6% 2.3 7% 
Tribal 7.1 11% 3.9 11% 
Federal** 10.9 17% 4.2 17% 
*BLM owns ~60% of federal land in the focal area. 
**Fields and Barnes 2019  



   
 

   
 

  
Figure A2. From Wollstein et al. 2024. (A) Components of conservation readiness. Each can be 
mapped through an asset-based process; (B) Conservation Readiness Framework illustrates where 
strategic, on-the-ground work is likely to be effective. Application of the multilevel asset-based 
framework also helps users identify different types of work that may need to occur to “ripen” 
potential opportunities and/or ensure strategic conservation strategies are sustainably pursued 
over time.   
 
Table A6. Demographic data for eastern Montana counties, including Census and National 
Agricultural Statistics Service (NASS) data. The University of South Carolina’s Baseline Resilience 
Indicators for Communities (BRIC) index considers six broad categories of community resilience to 
natural hazards at the county level: social, economic, community capital, institutional, 
infrastructural, and environmental. Headwaters Economics Rural Capacity Index incorporates 
metrics related to four categories of county-level capacity: local government staff and expertise, 
institutional capacity, economic opportunity, and education and engagement.  



   
 

   
 

County 

Total 
Population 
(Census; 2020) 

# Producers 
(NASS; 2022) 

% Population 
Producers* 

# Farms 
(NASS; 2022) 

% County 
Acres in 
Farms* 

Community 
Resilience Rating 

(BRIC; 2020)  

Rural Capacity 
Index 

(Headwaters 
Economics; 2025) 

Big Horn 13,124 661 5 364 99 Very Low Low 

Blaine 7,044 750 11 387 69 Very Low Low 

Carbon 10,473 1,291 12 681 56 Relatively High Medium 

Carter 1,415 558 39 282 79 Very Low Low 

Cascade 84,414 1,875 2 976 79 Very High High 

Chouteau 5,895 1,335 23 687 92 Relatively Low Medium 

Custer 11,867 722 6 379 88 Relatively Moderate Medium 

Daniels 1,661 429 26 261 73 Relatively Low Low 

Dawson 8,940 810 9 427 77 Relatively Moderate Medium 

Fallon 3,049 485 16 237 83 Relatively Moderate Low 

Fergus 11,446 1,499 13 779 83 Relatively High Low 

Garfield 1,173 466 40 238 75 Relatively High Low 

Glacier 13,778 752 5 361 57 Relatively Low Low 

Golden Valley 823 314 38 153 98 Relatively Low Low 

Hill 16,309 1,439 9 701 99 Relatively Moderate Medium 

Judith Basin 2,023 585 29 291 58 Relatively Moderate Low 
Lewis and 
Clark 70,973 1,158 2 595 44 Relatively High High 

Liberty 1,959 388 20 218 99 Very Low Low 

McCone 1,729 649 38 362 66 Relatively Low Low 

Musselshell 4,730 658 14 336 94 Relatively Low Low 

Petroleum 496 203 41 101 62 Relatively Low Low 

Phillips 4,217 751 18 377 56 Relatively Low Low 

Pondera 5,898 781 13 435 71 Relatively Moderate Low 

Powder River 1,694 681 40 332 88 Very Low Low 

Prairie 1,088 299 27 141 53 Very Low Low 

Richland 11,491 900 8 448 85 Relatively Low Low 

Roosevelt 10,794 652 6 368 80 Very Low Low 

Rosebud 8,329 715 9 360 89 Very Low Low 

Sheridan 3,539 724 20 448 91 Very Low Low 

Stillwater 8,963 803 9 464 49 Relatively Moderate Medium 

Sweet Grass 3,678 625 17 291 77 Relatively High Low 

Teton 6,226 1,070 17 610 62 Relatively High Low 

Toole 4,971 736 15 383 96 Relatively Low Low 

Treasure 762 213 28 100 79 Very Low Low 

Valley 7,578 864 11 508 52 Relatively High Low 

Wheatland 2,069 224 11 119 74 Very Low Low 

Wibaux 937 195 21 113 72 Very Low Low 

Yellowstone 164,731 2,211 1 1,186 85 Very High High 



   
 

   
 

*Top 25% highlighted 

 

Figure A3. National indices of rural capacity and community resilience, including the Headwaters 
Economics Rural Capacity Index and the University of South Carolina’s Baseline Resilience 
Indicators for Communities (BRIC) index rating.  
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Wollstein, K., Johnson, D., and Boyd, C. 2024. Assessing Conservation Readiness: The Where, Who, 
and How of Strategic Conservation in the Sagebrush Biome. Rangeland Ecology & Management, 97, 
187-199.  

Table A7. Map layers table. Source data for each of the GIS layers displayed on the Status 
Assessment maps.  
Layer Name Description Reference Status Assessment Map 
Central Grasslands 
Roadmap  

Areas converted to cropland or woody 
encroachment, as well as areas at risk of 
conversion.  

Olimb and Robinson 
2019, Morford et al. 
2022, Twidwell et al. 
2021 

CGR; Protect, Enhance and 
Restore Ecological Priority 

Community-led 
Conservation Groups 

Priority areas of community-led groups 
within eastern MT. 

 Retain Community 
Networks 

Current Partner 
Positions 

Location of partner positions, including 
skill set. 

 Protect and 
Enhance/Restore/Retain 
Capacity 

Grassland Bird Cores Core areas (25%, 50%, 75%, 100%) for 
SPPI, CCLO, BAIS, TBLO. 

Barnes 2021 Priority Areas for Avian 
Conservation 

Partner Conservation 
Projects 

Conservation projects from 2020-2024, 
as provided by partners. 

 Enhance, Restore, Retain 
and Protect Partner 
Projects 

Protected Areas 
Database 

Private and public land ownership. USGS 2024 Protect Ecological Priority 

Rangeland Analysis 
Platform Annual 
Invasive Grasses 

Average percent cover of herbaceous 
annuals at a 30m scale.  

Allred et al. 2021; Jones 
et al. 2021 

Enhance Ecological Priority 

Risk of Woody 
Expansion 

Expansion and predicted expanion of 
conifers in Montana. 

Morford et al. 2023 Enhance and Restore 
Ecological Priority 

Sagebrush 
Conservation Design 

Sagebrush core areas and growth 
opportunities, as identified by using the 
primary threats to sagebrush rangelands. 

Doherty et al. 2022 Protect Ecological Priority 

Sagebrush Obligate 
Species Core Areas 

Brewer's Sparrow, Sage Sparrow, and 
Sage Thrasher core areas. 

Tack et al. 2021 Priority Areas for Avian 
Conservation 

Soil Survey 
Geographic Database 
Erodibility Factor 

Soils that are highly vulnerable to erosion 
by water (WEI ≥ 0.41). 

USDA Restore Ecological Priority 

Soil Survey 
Geographic Database 
Wind Erodibility Index 

Soils that are highly vulnerable to erosion 
by wind (WEI ≥ 84). 

USDA Restore Ecological Priority 

Wetland Habitat 
Suitability 

Biological habitat suitability layer for 
wetland associated species derived from 
MNHP data. 

 Priority Areas for Avian 
Conservation 

 

 


