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Abstract : 

This paper will discuss project management using enterprise ArcGIS, SDE 
and IMS to develop GIS analysis and cartography for legal documents 
pertaining to sensitive, threatened or endangered species in the western 
United States. Projects are developed with GIS staff from several agencies 
working concurrently across the state. The Bureau of Land Management is 
responsible for the rangeland health of 12 million acres in Idaho and as such, 
must track the habitat and health of many sensitive plant and animal species.  

o Paper Body  

Introduction 

This paper discusses the project from a GIS manager’s standpoint, to 
complete a Biological Assessment document for a special status species, 
whether plant or animal. It is a broad overview of project management and is 
not a scientific discussion of modeling methods to determine potential habitat 
for a special status species.  

This paper is prepared by the Idaho State lead for GIS, who is an ignorant 
novice regarding special status species data. Nothing in this paper should be 
construed to be knowledgeable or authoritative. The errors and 
misunderstandings are entirely my own.  

The examples provided are of the most recent experience of completing a 
Biological Assessment in 2007 for a plant species in Idaho. 

What is a special status species? 

A special status species in Idaho is a plant or animal that has been listed by 
the Department of the Interior US Fish and Wildlife Service as threatened, or 
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even more rarely, endangered. Special Status Species may also be plants or 
animals not listed but determined by biologists to be sensitive or candidates. 

The species are divided into plants or animals, with the animals further 
divided into mammals, birds, reptiles, amphibians and fish. There are four 
types of special status species classes, with a fifth (known as Type 5) which 
are not sensitive but on a Watch List. The following list provides the number 
of sensitive and watched species in the state of Idaho as of 2006: 

Type 1: Includes Threatened, Endangered, Candidate and Proposed species 

Animals  
Mammals  5 
Birds   2 
Amphibians 1 
Fish   5 
Invertebrates  6 
 
Plants  5 
 
Total  24 
 
Type 2: Includes Globally Imperiled Species 
 
Animals  
Mammals  1 
Birds   2 
Amphibians 2 
Fish   13 
Invertebrates  12 
 
Plants  37 
 
Total  67 
 
Type 3: Includes Regionally or State Imperiled Species 
 
Animals  
Mammals  7 
Birds   18 
Amphibians 4 
Fish   2 
Invertebrates  3 
Reptiles  4 
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Plants  64 
 
Total  102 
 
Type 4: Includes Peripheral, Generally rare species that Breed outside Idaho  
 
Animals  
Mammals  10 
Birds   7 
 
Plants  26 
 
Total  43 
 
Type 5: Watch List (not sensitive) Species 
 
Animals  
Mammals  6 
Birds   21 
Amphibians 1 
Fish   2 
 
Plants  29 
 
Total  59 
 

Who manages Idaho special status species data in Idaho? 

Biologists for federal and state agencies, including US Fish and Wildlife 
Service, BLM, US Forest Service and Idaho Fish and Game collect field data 
annually on special status species. The data is sent to the Conservation Data 
Center (CDC), a branch of the Idaho Fish and Game, who manages the data. 
When an agency signs a contract with CDC to protect the sensitivity of the 
data, CDC will then distribute it twice annually as GIS data to those agencies. 

What is a Biological Assessment? 

A Biological Assessment may be completed as a joint project among partner 
agencies. It is a tome of six chapters and over 500 pages of text, charts and 
maps. The Biologists often talk about Chapter Numbers as if they are a secret 
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code as in “That Chapter Two Map is really going to prove the point.” Please 
see Appendix A for an example of Biological Assessment Chapters in depth. 

Chapter I Introduction 
 

Chapter 2 Status of the Species 
 

Chapter 3 Land Use Plan Implementation 
 
Chapter 4 Ongoing Actions 

 
Chapter 5 Summary of Effects  
 
The result of the completion of a Biological Assessment may be a 
recommendation from the US Fish and Wildlife Service to the Department of 
the Interior to list or not to list a species as a Type 1 species. Another result 
may that, if the recommendation is to list the species, to further determine if 
the species is endangered (the highest “at-risk” category) or just threatened.  

 
How Many Map Products are needed to complete a Biological Assessment? 

 
A biological assessment may require well over a hundred separate 
cartographic products and a similar additional number of GIS analytical 
products (spreadsheets and charts).   
 

How much Time is allowed to complete a Biological Assessment? 
 
In a recent assessment, the GIS staff was given 15 working days to gather 
and consolidate data and produce the first drafts of all products. The final 
draft of the products was due five working days later. The deadlines were a 
bit soft due to changes in data and pending decisions. In reality, the GIS staff 
maintained an adequate pace of production and completed their work in 
about 60 days. 
 
The project required multiple staff from a variety of agencies and from a wide 
geographic range to be able to work simultaneously on products that all had 
to follow the same cartographic template, as well as similar consolidation and 
analysis processes.   
 
While this case may not be normal, due to the concerns of a variety of 
interested parties, short turnarounds may often be required of a Biological 
Assessment. 
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What spatial data is needed for a Biological Assessment? 
 
Data mining is required from multiple agencies and jurisdictions of each data 
layer. The data search and consolidation is the most time consuming portion 
of the work. Even within the BLM, special status species data may cross 
administrative boundaries and also may need consolidation for the first time.  
 
Also, data such as rights of ways, mining claims and other permitted actions 
contained in the BLM national LR2000 database, may not yet be converted to 
the required GIS format of a buffered centerline. This data may exist in legal 
descriptions and need to be converted from aliquot or metes and bounds 
descriptions. 
 
In addition to framework data layers, such as roads, rivers, and political 
boundaries, the following data is needed: 
 
1. Framework data (i.e. roads, rivers, political boundaries) 
2. Surface Land Status (or ownership) 
3. Known Populations of the Special status Species 
4. Potential habitat of the special status species 
5. Administrative Boundaries of Management Authority 
6. Associated vegetation and/or soil data and/or water quality data 
7. Aerial photography 
8. Digital 7.5 minute USGS topographic quads 
9. City polygons or boundary lines 
10. Communities 
11. Structures 
12. Rights of Ways 
13. Mining, oil, gas or utility transmission corridors 
14. Railroads 
15. Local and backcounty roads, routes and trails 
16. Activities, such as timber sales, military training grounds, land treatments 

and other projects 
17. Range Allotments, pastures 
18. Fences and other land improvements/alterations, such as water troughs 
19. Perennial, intermittent and ephemeral streams, canals, springs, reservoirs, 

lakes 
20. Specialized vegetation areas, such as noxious weeds, sagebrush, 

riparian, wetland, old growth and others, depending on the species 
21. Precipitation, aspect, air quality 
22. Elevation 
23. Historic Wildfire polygons 
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How is special status species data managed by the BLM Idaho? 
 
Biologists and crews research and document the presence of the population 
and monitor it with field observation, preferably on an annual basis. The 
locations and attributes are collected, usually with a resource grade global 
positioning system unit. The data dictionary is usually created by collaboration 
of biologists across jurisdictional boundaries and ensures collection of data 
required by the master database in the Conservation Data Center (CDC).  
 
The field data is sent by the BLM directly to the CDC in shapefile format. By 
agreement with the CDC, the BLM receives a twice annual shipment of file 
based data (coverages or personal geodatabases) that has been CDC-
approved and integrated into the official dataset. This data delivery is 
maintained and accessed in its delivered form by BLM staff on the internal 
corporate drive. 
 
Metadata is created by each staff person throughout the process. Some 
create paper logs and enter them into the metadata upon completion of a first 
draft. Others complete the digital metadata throughout each step of editing. 
Staff is encouraged to create data models of their processes and to import an 
image or attach the model into their metadata for further documentation. 
 
Staff is strongly encouraged to detect and track assumptions and include 
them in the metadata since some may be crucial for later interpretation. For 
example, on the rights of ways in one biological assessment, the data could 
only be extracted from the tabular database in forty acre parcels by non-GIS 
staff. The original plan was that GIS staff could take a centroid of each parcel 
to create an estimated centerline of the right of way and then buffer the 
centerline by the width documented in the right of way permit.  

 
 

However, when the forty acre parcels were delivered, they were already 
dissolved into a continuous string of one polygon per right of way. Therefore, 
creation of a centroid would result in one point. An undissolved series of 
polygons was not available or possible from the extraction software at the 
time. Therefore, the GIS staff had to manually digitize the centerline. The 
creation of this data estimate was carefully documented in its large 
assumption that each right of way was a straight diagonal from one end to 
another of the dissolved polygon. Please see the resulting cartography, 
above. 
 

 
How are special status species projects and products managed by the BLM 
Idaho as a statewide enterprise system? 
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The BLM fire wall does not allow direct access into the BLM computer system 
by other agencies or partners.  However, it is possible to allow other partners, 
especially federal or state employees, to complete security training and work 
on the BLM system.  
 
If a project is very local, the project is contained on local servers and work is 
completed by local staff at that one location. But for species that spread 
across jurisdictional boundaries, the project may be managed in the State 
Office, with some of the data maintained in a Spatial Enterprise Geodatabase 
and other data maintained as file based GIS in one central location. No matter 
the format of the data, the data, projects and products are all accessed by 
staff throughout the state via Citrix applications server software. 
 
It is not unusual to have the following staff working simultaneously: 

1. a US Fish and Wildlife staff working in BLM office A on cartographic 
production of the 100 range allotment maps,  

2. a BLM staff person working in BLM office A on weeds and 
vegetation treatment analysis and cartographic production 

3. a BLM staff person working in BLM office A on wildfire frequencies 
4. a BLM staff person working in BLM office A on extraction of fence 

line miles per pasture, acres per allotment with known populations, 
acres per allotment with potential habitat a BLM staff person working 
in BLM office B 150 miles away on the same dataset editing range 
improvements data 

5. a BLM staff person working in BLM office C 30 miles away editing 
the range allotments data 

6. a state Military person working in state office D 70 miles away 
editing military framework and bomb range/ordnance data 

7. a state Fish and Game person working in BLM office A on habitat 
and known populations 

 
The BLM has a Citrix farm with all data in the state office (Office A). While 
currently not as fast as working on a desktop, it functions well enough to work on 
projects together and view and track the work.  Managers, scientists and GIS 
professionals have permissions to read the directories. The project file is 
organized with the following standard directories: 
 

Data 
 Working Data 
 Final Data 
Projects (MXD) 
Products (pdf and Excel) 
 

Under each directory the subfolders are organized consistently by the themes, 
for example: 

 Working Data 
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  Aerial Photos 
  Base Framework 
  Fire 
  Special Status Species Habitat 
  Military 
  OHV  
  Range 
  Range Improvements 
  Precipitation 

Right of Way 
Treatments 
Vegetation_ Weeds 

 
Under the products directory, each theme is further divided into the type of 
product and named similarly: 

 Products 
  Fire 

  Maps 
   Fire Frequency for Area A North.pdf 
   Fire Frequency for Area A South.pdf 
   Fire Frequency for Area B.pdf 
  Analysis 

    Fire Frequency for Area A North.xls 
    Fire Frequency for Area A South.xls 
    Fire Frequency for Area B.xls 

 
Generally, non-GIS Staff know and expect that any “Products” directory in the 
corporate directory structure is the location for GIS published products that do 
not require GIS software. Thus, they are able to find, view, zoom and print maps 
for any project or for general reference in a products folder. This vastly reduces 
the number of requests for GIS professional labor.  

 
The Analysis products can be provided in any format, Ms Access, MS Word, jpg, 
pdf, etc. However, the resource scientists currently prefer Excel spreadsheets. 
Each spreadsheet has multiple worksheets and each separate worksheet 
likewise should be named similarly for each theme and area. 

 
Finally, the internal BLM ArcIMS site, called the Map Browser, contains most of 
the base map data needed by managers and resource scientists for query and 
printing. Staff adds sensitive species data to the map browser even though it is 
not on the default table of contents. Thus, no additional software or knowledge of 
GIS is necessary for staff to work independently of the GIS professionals to meet 
their browse and print needs. A new ArcIMS Map Service is planned for 2008 
which will include sensitive status species data in the table of contents, which will 
be even more helpful for the scientists. 
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What kinds of analysis and products are expected in a Biological 
Assessment? 
The analyses requested in a Biological Assessment are simple and 
straightforward in that it is often just a reporting of acreages, not complex 
modeling in which different values receive rankings and rating. That said, the 
qualifiers of the acreages can be four or more data intersections deep. A few 
examples are provided below. The assessment may include 30 – 50 separate 
statistical reports. 
 

1. Sample of analysis for fire frequency: 
BLM administrated acres of occupied special status species habitat in each 
range allotment that have been burned by a wildfire 1980 to present. Acres to 
be cumulative and delineate acreages that have burned once, twice, etc, up 
to the maximum number of times (seven or more times is normal on 
rangeland). 
 

2. Sample of analysis for authorized rights of ways: 
Rights of ways total acreage to the state boundary where at least one point 
touches the special status species population 
 

3. A second example of right of way analysis that builds upon the first, 
above: 

Rights of ways total acreage to the state boundary where at least one point 
touches the potential habitat of the special status species population less the 
acreage within the special status species population buffer. 
 

4. Sample of analysis for fence miles: 
Miles of fence on BLM land within the potential habitat of the special status 
species per allotment (this query is only complicated because the fencelines 
should usually be shared by two allotments, i.e., fences are coincident 
geometry of both allotments. In reality, current geometry in the dataset may 
push the fence into one allotment or another, making selection difficult). 
 

What is significant or unique about the cartography for a special status 
species Biological Assessment? 

The few things unique about the cartography and symbolization for a 
biological assessment are: 
 
Quantity and scale of products: 
Different land permits and activities may increase the number of required 
maps. For example, nearly all BLM public lands in southern Idaho are 
included in a grazing allotment. For a known special status species population 
that only covers a few townships of land, over 100 different grazing allotments 
may be involved. Thus, any proposed alternatives to improve the health of the 
population will involve negotiations with the permittees of the allotment. 
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Even prior to listing, some actions are made by the permittee, such as altering 
grazing months in an area. Some actions to improve the health of the species 
are made by the BLM, such as closing an OHV route. Negotiations will 
require large scale maps of each allotment or other permitted activity. 
 
Symbolization of Sensitive Data: 
The CDC traditionally indicates the accuracy of the species data by the size 
of a buffered circle. Thus a large circle indicates inaccurate data while a 
small, tight circle indicates accurate data. This is counter-intuitive and may 
cause misinterpretation in analysis since inaccurate data will intersect with 
more allotments, more roads, more rights of ways, due to its size.  
 
Also, since overlapping buffers had been dissolved by the CDC, the BLM 
could not easily create centroids of each polygon but works with the CDC to 
acquire the actual point data. A standard buffer size is then approved by all 
agencies for the purpose of the Biological assessment to determine the 
occupied habitat. This buffer size is different for each species. The BLM 
usually prefers to indicate accuracy by color of the standard buffer. 
 
Symbolization of Polygon Data: 
It is not unusual to have difficulty symbolizing many layers of polygon data on 
each other and this is especially true of sensitive species data. Two polygons 
are required, that is, occupied habitat and potential habitat. In BLM another 
two polygons are usually crucial, range allotments and pastures and land 
status. For other polygon data, either allotments or land status must usually 
be deleted. Even so, occupied habitat usually is shown as an opaque fill while 
potential is a pattern with a clear background. Transparencies for ArcGIS 
have proven to be inconsistent in viewing, web publishing or printing and are 
generally avoided at this time. 
 
EZ Layers 
The BLM produces EZ layers of standard symbols for use by all staff and 
accessible through the corporate directory. These are grouped in a separate 
folder so they can be accessed easily, by adding all framework layers in one 
command to add data. The layer files are connected to the actual corporate 
data or to the frozen dataset for the project. 
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What are the Lessons Learned for projects with multiple staff and short 
deadlines? 
 
To manage project with short time frames, many products and many staff, the 
following tips and tricks are offered. 
 

A Dozen Lessons Learned (the hard way) 
 
Initial decision is that the BLM Office A is only to create one overall map 
and the templates for the final products. BLM Office B and BLM Office C 
are to independently create all other products using the template. That 
decision is changed to assign all products to BLM Office A. Office A must 
clear all staff of other priorities to focus on team completion by deadline.  

Lessons learned: 
1. Meetings between resource scientists, management and the 

GIS project lead should be made weekly. 
 
It is discovered that the scale of the master template is too small. The 
template scale is to be enlarged, which will require three maps per set, not 
one. All cartographic products must be produced again.  

Lesson Learned: 
2. Products should be provided to the resource scientists for 

edits as soon as each is produced, and not bundled for 
simultaneous delivery. 

 
A group of resources scientist discovers new populations after completion 
of the first draft of map products and analysis. All work must be done 
again.  

Lessons learned: 
3. Data should be frozen.  
4. No work should begin until the population and habitat data is 

frozen.  
 
A resource scientist will direct the creation of maps with purple sage areas 
then later insist that the color was to be green. The maps must be done 
again. 

Lessons learned: 
5. It is not possible to document every understanding with 

resource scientists in writing, although an attempt should be 
made. 

6. Start any project with the understanding that there will be 
one or two drafts before the final product. GIS staff must 
expect change and scientists must lump and minimize 
change. 
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A part time GIS staff person crucial for creating the base analysis of 
number of acres per allotment of populated areas did not understand that 
allotments had disconnected polygons or that the population acreages 
needed to be subtracted from the total potential habitat acreages.  All work 
must be done again.  

Lessons learned: 
7. Meetings between GIS staff should be made weekly as a 

group and filmed for required viewing of anyone not present. 
8. The creation of a model at the initial data editing saved many 

hours when the input data changes slightly. 
 
A GIS specialist organizes the Excel spreadsheet pivot tables with a 
separate worksheet for each Wildfire frequency, rather than separate 
worksheets for each geographic area as well as a separate worksheet for 
population and potential habitat, as other staffs are doing. All work 
completed by this specialist must be redone. 

Lessons learned: 
9. There must be one designated project coordinator. 
10. That person is not allowed to go into travel status for the 

duration of the project. 
11. Meetings between GIS staff and the project coordinator 

should occur at least daily, preferably while viewing the 
staff’s desktop work. 

12. Project coordinator should view and clear all products and 
metadata before they are provided to the scientists. 

 
Summary 
There are nearly 300 species of sensitive or watched plants and animals in 
Idaho. Any one of these may require a Biological Assessment publication at any 
time. Once requested, the GIS staff can expect over a hundred products may be 
needed within 30 days.  
 
Although the security of the federal information system is crucial, it is possible for 
multiple GIS staff and biologists at different geographic locations and from 
different agencies to work on a project together due to the capabilities of the 
Idaho Enterprise GIS system.  
 
Also due to the capabilities of the Idaho Enterprise GIS system, the products can 
be accessed by management and non-GIS staff for viewing, query and printing 
through the corporate directory structure or through the internal BLM Map 
Browser (ArcIMS).  
 
The use of model builder tools was especially helpful, both for running analysis 
many times as the input data changed and for metadata documentation of the 
processes used. 
 



Paper 1323 
Cartography and Special Status Species 

14  of  17 

Work on a Biological Assessment provides GIS staff with an exceptional 
opportunity to work with scientists to decipher life and ecosystems on public 
lands. The special status species often follow no political boundaries. Likewise, 
the tools of an enterprise GIS allows the resource scientists and GIS staff to work 
in a collaborative vein across jurisdictional boundaries to assist those species in 
their quest for health and survival on the public lands of the United States.  
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o Appendixes  

Appendix A 
Biological Assessment Chapters in Depth 

Chapter I Introduction 
• Land Use Plan Implementation 
• Ongoing Actions 
• Action Area 
• Consultation Requirements & BLM Manual 6840 – Special Stats 

Species Management 
 

Chapter 2 Status of the Species 
• Listing History 
• Description of the Species 
• Life History and Habitat Requirements 

o General Range and Habitat 
o Life history 
o Soil Association (for potential Native vegetation) 

• Population Dynamics 
• Species Abundance 
• Population Size 
• Status and Distribution 
• Factors Affecting the Species 
• Previously Consulted-on Effects 
• Conservation Needs 
• Critical Habitat 

 
Chapter 3 Land Use Plan Implementation 

• Description of the Proposed Action 
• Land Use Plan Overall Management Direction and Guidance 

o LUP Program Elements 
o LUP Area A Management Direction and Guidance 

 Multiple Use Areas 
 Management Guidance by LUP program (or resource, 

such as Range, Hydrology, Wildlife, Cultural, Recreation, 
Botany, etc.) 

o LUP Area B Management Directions and Guidance 
• Management Direction from Conservation Agreement 

o Development and Application of Conservation Measures 
o Baseline Conditions and Species Status in the Action Area 

• Effects of the Action 
o Effects Analysis Approach 

 Programmatic Level Determinations 
 Relationship between Threats to Species and Effects 

Pathways 
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 Direct and Indirect Effects Analysis Approach 
 Cumulative Effects Analysis Approach 

• Direct and Indirect Effects Determination 
• Cumulative Effects 
 

Chapter 4 Ongoing Actions 
• Description of the Proposed Action 
• Applicable LUP Conservation Measures and Actiona at Ongoing action 

Level 
• Effects Analysis Approach 
• Population of Area A Livestock Grazing Permits 

o Analysis 5-10 pages each by Cattle Allotment 
• Population of Area B by Cattle Allotment 

o Analysis 5-10 pages each by Cattle Allotment 
 

Chapter 5 Summary of Effects 
• Land Use Plan Implementation 
• Ongoing Actions 

o Population of Area A 
o Grazing 
o Rights of Way and Land Use Permits 
o Military Use 
o Mineral Authorizations 

o Population of Area B 
o Grazing 
o Rights of Way and Land Use Permits 
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