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1.0 Introduction

Vegetation is the primary natural resourtieat the Forest Servicemanages within the National
Foressand Grasslandandis the main resource thahany State, Tribal and privaentities manage

in forests and grasands The Forest Service is responsible for managing vegetation for a variety of
uses while maintainingtegrity of ecosystem components and processes numberof

operational scales. One of the fundamental informational needs is consistent and contitataus

on existing vegetationThe data must beufficienty accurde and precig to use inresource

planning, analysis, and monitoringegetation classification, mapping, and/or inventory processes
use many data sets in conjunction with vegetation data. Data products are often tailored to the
specific needs of the unit conducting the workalidition to laws and regulations, national

vegetation geospatial standards promulgated by the Federal Geographic Data Committee (FGDC)
and Departmental and Agency policy have been established to ensure data products can be shared
and appliedor a varietyof uses.

1.1 Business Requirements Analysis Process

A structured inquiry is essentifdr identifyingand evaluaing business requirements and
management objectives supported by resource inventory and monitoring protosasuctured
business requirements aitysisalso provides benchmark for evaluating thdfects of changing
requirements and priorities. &ailed review of management requirements and management
guestions addressed provides both transparency and the ability to reexamine requirearghts
their priorities over time Appendix A providea detailed description of the business requirements
analysis process.

The sixstep process used to develop inventory and monitoring protocols is illustrated in Figure 1.
This process conforms to directionfi$MChapterl940 and procedures established by the USDA
and Forest Service Chief Information Officers.

The initial steps of the process outlined in Figure 1 focus on ig@rgiigency business
requirements whichform the basis for the remaining develognt process phase8usiness
requirements originate from laws, regulations and policy as well as management issues and
concerns.

Once business requirements are documented and understood, the next step is determining
YIEYF3ISYSyYy(Qa LINR 2hbsk feduiteinents. 2T neéxRsteNilbtheprogess is io
determine specific data variables or indicators that can be used to address management questions.
Because of the variability in management question across the NFS, it is essential to develop protocol
components that allow local units to mix and match inventory and monitoring methods to meet

their local business needs. Once management priorities are determined and data attributes
(indicators/variables) defined, it is important to consider how the dailabve evaluated using

standard analysis tools or models. This step is necessary to ensure data collected can be analyzed
using standard tools and models. The next step is to determine if there are existing, published
protocols for collecting the datthat can be tested to see if they meet management needs. If not
methods to collect data will need to be developed and tested. The results of the testing and
evaluation will assist in determining skill and training needs and general cost estimation fguides
implementation.

November 92011¢v2.11 1



Business Requirements Analysis
Existing Vegetation Classification, Mapping, and Inventory

Figure 1— Inventory and MonitoringTechnical Guide Development Process
Based upon FSM 1940 requirements

1 Review What requirements must be met?

Management

Requirements Laws, Executive Orders, Regulations, and Policy (USDA/FSM)

Prsea What are the specific management questions and associated
Mragement indicators/variables? Case Studies/Existing Protocols
Reviews and Information | ¥ Evaluate & What are management’s priorities?
Needs Assessment | ¥anagement M&E Framework Themes/ Subthemes
What analysis and evaluation tools will - y :
be used to develop information to 23:;::%" /LDMP A Zf deci" NEPA Analysis,
address management questions? Procedures roj ect Administration, etc.

What protocol or methods will be used to gather | s.peveiop

Inventory and

By Mgmt. Question

data necessary to answer management Monitoring Group/ Attribute
questions and use evaluation tools? oeos
What does the program cost, how canit | §,oer=°? I&M Cost
be funded and what funding priorities R Guides

exist within the program?

To facilitate develojmg program and project budgets, the final step of development involves
creating cost guides. The purpose of cost guides is to assist local NF# aieit®lopng realistic
budgets requests and estimates for tdassociated with proponergenerated activities affecting
NFS vegetation

1.2 Business Case

Ecosystem assessment and land management planning at national and resgialealequire
consistent standards for clasgiigand mapping existing vegetation. Thimject will meet the need
for consistent standardby updating theExisting Vegetation Classification arddapping Technical
Guide(Brohman and Bryant, 2005%nd adding a chapter onintegrating vegetatiorinventories into
classifications and mappimocedures This Technical Guide updasdso supports mnitoring
vegetation conditions.

The departure between existing and desired vegetation composition, structure and distribution is a
fundamentalconsideration irdevelopngvegetation management prograsrand desiging
treatment options. The\d Sy Oe Qa LI aAdGAz2y Aa 3IANBlIGfe SyKFyOSR .
developed usingcientificallysound procedures anid compliant with FGDC standards.

Many current and emerging issues such as climate changergiedmentation ofthe Cohesive
Wildland FirdManagemeniStrategy demand information droadscales and extents across all
vegetation types anthanagemenjurisdictions. Regional units need higplpfessional, quality
assured datdnandledfollowing welldocumented national and regionpfotocols These daténform
staff and decisionrmakers who write and approve Forest Plans and who advise regulators on the
adverse effects of water development, rimig, offroad vehicles, and other activities on National
Forest System lands. Incompleteissing or outof-date business rules and sampling protocols
related to existing vegetatioaffectthe Agency's ability to effectively collect and apply essential
corporate resource information
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This effort will focus on three primary activities:

Classificatiorr The characterization of a vegetation community using a classification system
helps us understand its ecology, placement and function. Classification sysemevolved to
support a variety of business needs and are used to interpret basic field data consistently
between locations and jurisdictions. Because management questions span jurisdictional
boundaries, the ability to organize data and conduct analgsesss administrative boundaries
is a consideration. One of the principal tools used to compare vegetation data across the
landscape is the vegetation classification system (FGIIGEI VegetationQassification
Sandard).

Mapping- Vegetation mapslelineate the geographic distribution, extent, and landscape
patterns of vegetation typeand/or structural characteristics in an area of intergSbnsistent
mapping of vegetation needs to be based on appropriate classification systemstentwith

the objectives of the map. Similar to classifications, maps often respond to management
guestions that span jurisdictional boundaries and need to contain the attributes and resolution
needed to address the management questions. In addition, maps often fararthlytical basis
for spatially depicting inventory information.

Inventory¢ Vegetation inventories quantifthe amount, composition, and condition of
vegetation, and the reliability acinyestimates. To be most useful, inveniEsneedto
incorporatea statistically valid sample design, be Auased, and provide both population
estimates and an indication of their reliéity. Currently, there aréew national guidelines for
usingexisting vegetation inventorie® assist with classification and mapg procedures.

Since many issues affecting vegetation span administrative units and involve multiple jurisdjctions
effective management programs will require a landscégpeel assessment and coordinated
management approach to be effective. The updatedtihical Guide will provide mangers tools to
conduct classification, mapping and inventory atltiple scales across landscapes.

As science and technology change our ability to map and inventory vegetation res@urces
established change management prosgsovides for inorporaiing innovations into nationally
supported methods

1.3

Summary

This document describes the procedures used to identify agency business requirements related to
existing vegetation information and defines the scope of the revision effidie document is
organized into the following sections:

Section 2 Identifies management requirements established by law, regulation and pc
Section 3 Discusses relationships between decisinaking scales and data needs.
Section 4 Provides an overview of management questions originating pRorest

Service program prioritie®) analysis and evaluation methods, atjdeview
and evaluation of the application of current guidance on classification,
mapping and inventory.
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Section Defines the framework and scope for the Technical Guide revision and ma
issues not addressed.

Additional information and detail are provided in appendices:
Appendix A Describes the business requirements analysis process used.
Appendix B Contains armverview of resource information management concepts
Appendix C  Identifies the authors and contributors to this effort.

2.0 Management Requirements

Within the Forest Service, legal requirements and management issues are highly vatistdeer,
the legaland regulatory frameworklescribed in this section applies &l NFS landsForest Service
management requirementare grouped intothree sections

A. Vegetation Resource Management
B. Planning and Environmental Compliance
C. Resource Informatiddanagement

These groups will be used to identify business requirements originating from laws, regulations and
policy.The following section identifies key management requirements associatedewigting
vegetation classification, mapping and inventofis information was gleaned from tRerest
ServiceDirectives Systent. K S & 12 3 NIPrest SeR/BélanualChaptes 2020, 2030, 2060,

2070, 20802200, 2300, 2400, 2500, 2600, 3400 and 3&@@e the primary sources consulted. The
information summarized below is intended to focus on giacipalmanagement requirements
applicable toexisting vegetatiorlassification, mapping and inventoty is not intended to be an
exhaustive or comprehen listing of all management requiremts.

2.1 VegetationResairce Management

Vegetationmanagementelies on the ability taategoriz and describediscreet vegetation
communitiesand locate them aross the landscap&hevariedsuite of managerant requirements
related to vegetatiorresourcemanagemensignifiesthe complexity andmportance Protection,
conservationrestorationand responsef vegetation communitiesire keysto nearly every
managementdecisionon NFS lands.

Management of vegetion on NFSlands as well aprograms supporting vegetation management

on industrial and private foreseind grasslands in the United Statase complex and subject to
variousFederal statutes and policy requirements. In some instances State andr&ghkdtions for
protection of soil and water quality apply to National Forest System vegetation management
practices. Because of this variability no attempt was made to address information needs stemming
from these requirements. Readers are encouragedotosalt the appropriate FSM Chapter,

Regional, Station, or Area supplements to the FSM to review these requirements

2.1.1 Statutes

Major statutory authorities that direct the overall use and management of vegetation include:

November 92011¢v2.11 4
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Organic Administration Act of 189@ 16 U.S.C. 475, 551). States the purpose of the national forests, and
RANBOGA GKSANI O2y(iNRf YR FRYAYA&AUNIGA2y (G2 0SS Ay
shall be established, except to improve and protect the forest within the Haties, or for the purpose of

securing favorable conditions of water flows, and to furnish a continuous supply of timber for the use and
ySOSaardarsSa 2F OAdGAT Sya 2F (GKS ! yAGSR {dF {iSaoe

Weeks Law of 191as amended (at 16 U.S.C. 515, 552). Authorizes #tretdey of Agriculture to enter
into agreements with States for the purpose of conserving forests and water supply, and, to acquire
forested, cutover, or denuded lands within the watersheds of navigable streams to protect the flow of
these streams or fortte production of timber, with the consent of the State in which the land lies.

AndersonMansfield Reforestation and Revegetation Joint Resolution Act of ((84% U.S.C. 581 and
581j (note)). States the policy of the Congress to accelerate and pravddetinuing basis for the needed
reforestation and revegetation of national forest lands and other lands under Forest Service
administration or control, for the purpose of obtaining stated benefits (timber, forage, watershed
protection, and benefits todcal communities) from the national forests.

Sikes Act (Fish and Wildlife Conservation) of September 15,(1860.S.C. at 6709g). Section 201 directs
the Secretary of Agriculture, in cooperation with State agencies, to plan, develop, maintain, cogrdinate
and implement programs for the conservation and rehabilitation of wildlife, fish and game species,
including specific habitat improvement projects, and shall implement such projects on public land under
their jurisdiction.

Multiple-Use SustainedieldAct of 1960(16 U.S.C. 52B31). States that the National Forests are to be
administered for outdoor recreation, range, timber, watershed, and wildlife and fish purposes, and that
establishment and maintenance of wilderness areas are consistent with ¢hiJ s Act directs the
Secretary to manage these resources in the combination that will best meet the needs of the American
people; providing for periodic adjustments in use to conform to changing needs and conditions; and
harmonious and coordinated magament of the resources without impairment of the productivity of the
land. Sustained yield means achieving and maintaining in perpetuity dehighannual or regular

periodic output of renewable resources without impairment of the productivity of thella

Wild and Scenic Rivers ABR Stat. 906, as amended; 16 U.S.C. 1271 (note)-12817). Establishes the
National Wild and Scenic Rivers System, and policy for managing designated rivers and designating
additions to the system. The Act prescribesdesignated rivers and their immediate environments the
protection and enhancement of their frefflowing character, water quality, and outstandingly remarkable
scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar vakeraples of
management actions may include moving toward a desired range of structural vegetative conditions,
increasing the amount of large-Btream wood, and improving water quality.

Endangered Species Act of 19P3L. 92205, 87 Stat. 884; 16 U.S.631-1544, as amended). States its
purposes are to provide a meansconservinghe ecosystems upon which endangered species and
threatened species depend, amol provide a program for the conservation of such species. Federal
agencies are to formulate arichplement programs and activities to conserve threatened and endangered
species and the ecosystems upon which they depend. Under the Act, conserve means use methods and
procedures necessary to bring any endangered or threatened species to the pointcht tivbimeasures
provided under the Endangered Species Act are no longer necessary.

Tribal Forest Protection Act of 200R.L. 10878, 118 Stat. 868; 25 U.S.C. 3115a). Authorizes the
Secretary of Agriculture and the Secretary of the Interior to enter am@greement or contract with
Indian tribes meeting certain criteria to carry out projects to protect Indian forest land or rangeland,
including a project to restore Federal land that borders on or is adjacent to Indian forest land or
rangeland.
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The Foresand Rangeland Renewable Resources Planning Act (RPA) ¢l697&.C. 1600612) (as
amended by National Forest Management Act (NFMA) of 1976 (16 U.S.¢.Siat2s that the

development and administration of the renewable resources of the Nation@st&ystem are to be in

full accord with the concepts for multiple use and sustained yield of products and services as set forth in
the Multiple-Use Sustainedield Act of 1960The RPA of 1978kts forth the requirements for land and
resource managementl@ns for units of the National Forest System, including requiring guidelines to
provide for the diversity of plant and animal communities based on the suitability and capability of the
specific land area.

BankheadJones Farm Tenant Act of 193F7U.S.C. 8®10et seq). Title Ill authorizes the Secretary to
develop a program of land conservation and land utilization in order to correct maladjustments in land
use. Applies only to national grasslands and land utilization projects.

Surface Mining Control andeBlamation Act of 197730 U.S.C. 1201, 1201 (note), 1236, 1272, 1305).
Section 515 directs establisig on the mined areas, and all other lands affected, a diverse, effective and
permanent vegetative cover of the same seasonal variety native to thedidead to be affected and
capable of selfegeneration and plant succession at least equal in extent of cover to the natural
vegetation on the area; except that introduced species may be used in the revegetation process where
desirable and necessary tolaeve the approved post mining land use plan.

The North American Wetland Conservation Act 1@89U.S.C. 4401 (note),

44014413, 16 U.S.C. 669b (note)). Section 9 (U.S.C. Bit68)s Federal agencies to cooperate with the
Director of the U.S. Fish andildlife Service to restore, protect, and enhance the wetland ecosystems and
other habitats for migratory birds, fish and wildlife within the lands and waters of each agency to the
extent consistent with the mission of such agency and existing statutdhosties.

The Federal Noxious Weed Act of 1974, as amelfdédlS.C. 2801 et segiequires cooperation with
State, local, and other Federal agencies in the application and enforcement of all laws and regulations
relating to management and control abxious weeds. The Federal Noxious Weed Act directs the
Secretary of Agriculture to: develop and coordinate a management program for control of undesirable
plants which are noxious, harmful, injurious, poisonous, or toxic on Federal lands under the agency'
jurisdiction, complete and implement cooperative agreements and/or memorandums of understanding
regarding the management of noxious weeds on Federal lands under the agency's jurisdiction, and
establish Integrated Weed Management to control or containcégeidentified and targeted under
cooperative agreements and/or memorandums.

GrangefThye Act of April 24, 195Gections 1, 5, 7, 11, 12, 18, 19, (Ch. 97, 64 Stat. 82; 16 U.S.C. 571c; 16
U.S.C. 572; 16 U.S.C. 580d; 16 U.S.C. 580g; 580h; 16 U.S.G 68BKZ1580).

Wilderness Act of September 3, 19@kction 4 (P.L. 8877, 78 Stat. 890; 16 U.S.C. 1133).

Wild Horses and Burros Protection Act of December 15, {911 92195, 85 Stat. 649, as amended; 16
U.S.C. 1331340).

Federal Land Policy amianagement Act of October 21, 1978ections 206, 310, 401, 402, 403, 404, (P.L.
94-579, 90 Stat. 2743, as amended; 43 U.S.C. 1716; 43 U.S.C. 1740; 43 U.S.C. 1751; 43 U.S.C. 1752; 43
U.S.C. 1753).

Public Rangelands Improvement Act of October 25, ¥928%at. 1803, 43 U.S.C. 178253, 19011908).

ClarkeMcNary Act of June 7, 1924, as Amend¢d3 Stat. 653). This act authorizes the Secretary of
Agriculture to determine the location of public lands that are chiefly valuable for streamflow protection
and that can be economically administered as parts of National Forests.
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Watershed Protection and Flood Prevention Act of August 4, 1954, as Amef@&8tat. 666; Pub.L. 83

566; 16 U.S.C. 1001). This act authorizes the Secretary of Agriculture to coopénatesvBtates and

their political subdivisions and local public agencies in preventing watershed damages from erosion,
floodwater, and sediment, and in furthering the conservation, development, utilization, and disposal of
water. The act also authorizesdlSecretary to cooperate with other Federal, State, and local agencies in
making investigations and surveys of the watersheds of rivers and other waterways as a basis for planning
and developing coordinated programs, and to pursue additional works of wepnent on the 11

watersheds authorized by the Flood Control Act of December 22, 1944, as amended.

Joint Surveys of Watershed Areas Act of September 5,. 186®.L. 8639; 76 Stat. 438). This act
authorizes the Secretary of the Army and the Secretarygoicalture to conduct joint investigations and
surveys of watersheds for flood prevention or the conservation, development, utilization, and disposal of
water and for flood control and allied purposes; to prepare joint reports on such investigation areysur
for submission to the Congress; and for other purposes, provided these do not affect compliance with
Pub.L. 8566.

Clean Water Restoration Act of 19680 Stat. 1246.) This act provides for development of cooperative
water quality control and abateent plans under the leadership of the Secretary of the Interior. This is an
amendment to the Federal Water Pollution Control Act.

Cooperative Forestry Assistance Act of 1978 (92 Stat. 356; 16 U.S.C. 2101 (note) as arSentied)8 of

this act sets forttthe basic Federal authority for forest insect and disease management and assigns the
primary Federal authority for insect and disease control to the Secretary of Agriculture. The act provides
for Federal, State, and private cooperation in managing fadbinsects and diseases and the need for
Federal leadership and financial assistance on all forest lands. The act does not give Federal agencies the
right of entry on noAFederal lands, because such authority is regulated by States.

Forest Ecosystems dAtmospheric Pollution Research Act of 1988 (P.L-5200 102 Stat 2601; 16 U.S.C.
1642) This act directs the Secretary of Agriculture to conduct such surveys as are necessary to monitor
the longterm trends in the health and productivity of domestiagdst ecosystems.

Hawaii Tropical Forestry Recovery Act of 1992 (106 Stat. 4593, 16 U.S.C. 4502a, 45Q3T¢isaqt)
grants authorities to the Secretary of Agriculture to treat invasive plants on Federal aAdeauznal
ownerships in Hawaii and in tragal forests on Federal lands in other States.

Healthy Forest Restoration Act of 2003 (117 Stat. 1887, 16 U.S.C. Bbi3lact improves the capacities

of the Secretaries of Agriculture and Interior to conduct hazardous fuels reduction projects onadllation
Forest System and Bureau of Land Management lands in order to protect communities, watersheds, and
other atrisk lands from catastrophic wildfire. Title | requires the Secretary of Agriculture to conduct fuels
reduction projects on Federal landonwhighd A Y RGKNRB 6 2NJ 6f 26 R26y > AOS &2 N
of an epidemic of disease or insects or the presence of such an epidemic on immediately adjacent land
and the imminent risk it will spread poses a significant threat to an ecosystem component@rifafe i 2
use an expedited environmental analysis and appeal prodé$s.VI requires the Secretary of Agriculture
and the Department of the Interior working through the For8strvice and the U.S. Geological Survey, as
appropriate,1) to plan, conduct, and promote comprehensive and systematic information gathering on
forest-damaging insects and associated diseaggassist land managers ffevelopngtreatments and
strategies toimprove forest health and reduce susceptibility of fdresosystems to insects and diseases,

3) disseminate results of the information gathering, af)idcooperate with colleges, universities, Federal,
State andlocal agencies, and private and inthiedl partners.The Title also provides that the Secretary

may conduct silvicultural assessments on Federal lands at risk of infestation by, or infested with, forest
damaging insects.
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Small watershed programs under the Watershed Protection and Flood Preventi¢R.Ac83566) of
1954 (68 Stat. 666 as amended; 1&IC. 1001008, 33 U.S.C. 701b (note)).

Emergency watershed protection projects under section 403 ofiéculture Credit Act of 197@.L. 95
334, Stat. 434; 16 U.S.C. 2203).

The following authorities provide a basis for Forest Service cooperatiorihwitBureau of Land
Management (BLM), Bureau of Indian Affairs (BIA), National Park Service (NPS), and U.S. Fish and
Wildlife Service (FWS) agencies of the Department of Interior (DOI) on all aspects of wildland fire
management and as authorized in rfire emergencies. Effective coordination requires consistent
vegetation information across administrative units and fiederal lands.

McSweeneyMcNary Act, 1928 (45 Stat. 221; 16 U.S.C..487} act authorizes the Secretary of
Agriculture to establish forest and rangeland research facilities and to provide competitive grants to
public and private institutions, to agencies and to individuals to further such research activities. The act
direds the Secretary to maintain a comprehensive survey and analysis of the present and prospective
conditions of and requirements for the renewable resources of the forests and rangelands of the United
States and of the supplies of such renewable resources.

National Indian Forest Resources Management Act, November 28, 1990 (Presidential Or6i20Y101

This act requires the Secretary of the Interior to undertake management activities on Indian forest lands,
in furtherance of the U.S. trust responsibility thiese lands. These activities must incorporate the
principles of sustained yield and multiple use and include tribal participation.

Tribal Forest Protection Act, 2004 (P.L. 108)is act authorizes the Secretary of the Interior (with respect
to land urder the jurisdiction of the Bureau of Land Management) or the Secretary of Agriculture (with
respect to land under the jurisdiction of the Forest Service) to carry out a project to protect Indian forest
land or rangeland (including a project to restore Eed land that borders on or is adjacent to such land)
under the Secretary's jurisdiction and bordering or adjacent to the Indian forest land or rangeland under
the Indian tribe's jurisdiction.

2.1.2 Regulations, Executiv®rders and Departmental Policy

Additional requirements for vegetation management are established by the following Executive
Orders:

Executive Order 115li4sued March 5, 1970, as amended by E.O. 11991 issued May 24, 1977. Protection
and enhancement of environmental quality (35 FR 4247, M@rd®70). This order states that the

Federal Government shall provide leadership in protecting and enhancing the quality of the nation's
environment to sustain and enrich human life. This order provides for monitoring, evaluation, and control
on a continung basis of the activities of each Federal agency so as to protect and enhance the quality of
the environment.

Executive Order 11988sued May 24, 1977. Floodplain management (42 FR 26951, May 25, 1977). This
order requires that each agency shall providadership and take action to:

e Minimize adverse impacts associated with the occupancy and modification of flood plains and
reduce risks of flood loss;

e Minimize impact of floods on human safety, health, and welfare,

e Restore and preserve the naturahd beneficial values served by floodplains.
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Executive Order 119968sued May 24, 1977. Protection of wetlands. (42 FR 26961, May 25, 1977). This
order requires each agency to take action to minimize destruction, loss, or degradation of wetlands and to
preserve and enhance the natural and beneficial values of wetlands.

Executive Order 131%i8sued February 3, 1999. Invasive Species. (64 FR 6183, February 8, 1999). This
order requires federal agencies whose actions may affect the status of invasive speeie®ng other
things, respond to and control populations of invasive species and provide for restoration of native
species and habitat conditions in ecosystems that have been invaded byatime invasive species.

Executive Order 1311hvasive Species} Fed. Reg. 6183 (February 8, 1999). Provides for restoration of
native species and habitat conditions in ecosystems that have been invaded matiea invasive
species.

Executive Order 13112 issued February 3, 1999 (E.O. 130ité)ts Federal agemd toidentify actions
that may affect the status of an invasive specjgvent introduction of such species; detect and control
such speciegnonitor population of such specigsrovide for restoration of native specigsonduct
research on invasive species and develop technologies to prevent introduction of such gpecete
public educatioraboutsuch speciesand not authorize, fund, or carry out actions likely to cause the
introduction or spread of invasive spesim the United States or elsewhere unless the benefits of the
action clearly outweigh the harm and that steps to minimize the harm will be taken.

The Secretary of Agriculture sets forth responsibilities mandated by statutory authority through
Departmentalregulations and memorarad Policy relating to range resources and coordination of
range activities of USDA agencies and other executive agencies, organizations, and individuals is
included in the following:

Departmental Regulation 95610 (DR 950€L0) sest forth Departmental policy for the management and
coordination of noxious weed activities among agencies of the Department of Agriculture and other
executive agencies, organizations, and individuals. DR-BG8pecifically establishes Integrated Pest
Management (FSM 2080.5) as the preferred approach to noxious weed prevention, control, and
eradication.

Secretary's Administrative Order of August 1988ministration of Lands Under Title Il of the Bankhead
Jones Farm Tenant Act; Establishment of Nati@rakslands.

Departmental Regulation, Number 9580dated December 15, 1983; Subject: Policy on Range.

Departmental Regulation 9580 USDA policy on wildlife, fish, and plant habitat management pertinent
to public lands.

Regulations governing the managem@f NFS lands and other lands under Forest Service
administration are found in the Code of Federal Regulations under Title 36, Chapter I, Parts 200
299, to implement the statutory requirement (16 U.S.C. 1604(g)(3)(B) to provide for diversity of
plant ard animal communities.

Range Program Regulatioosnferring authority to the Chiebf the Forest Service include:

Grazing and Livestock Use on the National Forest System, 36 CFR Part 222, Subpart A.
Management of Wild FreRoaming Horses and Burros, 36 &R 222, Subpart B.
Administration of Lands Under Title Il of the Bankh€ades Farm Tenant Act by the Forest
Service, 36 CFR 213.

WildernessPrimitive Areas, 36 CFR 292.7.
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Noxious Weed Management Requlatiais36 CFR 222.8 acknowledge the Agency's obligation to work
cooperatively in identifying noxious weed problems and developing control programs in areas where
National Forest System lands are located.

2.2 Planning and Environmental Compliance

Policy and procadtes for land management planning and environmental compliance activities are
outlined in FSMChaptersl920 and 1950 respectivelRequirements vary according tioe planning
regulations that were in effect at the timée land and resource management plaas issuedor a
NFSadministrativeunit.

In generalmost existing land and resource management plans within the NFS are consistent with

the requirements of 36 CFR 219 promulgated in 1982. In these instancesstaiyenl decision

process is used to complith various statutes and regulations in the planning process. Land and

resource management plan decisions identify where activities are excludegranidie standards

and guidelines for activities and projects within certain areas. Project and adidtgions must

SAGKSNI 60S O2yaraidSyid gAGK GKS LI FyQa NBIdzA NSYSy

Plans issued using the 2008 version of 36 CFR 219 provide a framework of plan components and
desired condition descriptions. The regulations provide geht approach to meeting the
requirements of the National Forest Management Aatgeneral, project and activity environmental
compliance utilize plan components, including desired conditions and design standards to develop
proposed actions, consider einonmental consequences and decide on a course of action.

2.2.1 Statutes

The following laws set forth the requirements for Forest Service plarandgenvironmental
compliance

The National Environmental Policy Act (NEPA) of 1969 (16 U.S.C. 4321 athéeqqt sets forth
requirements to consider the environmental impact of proposed acti@entify adverse environmental
effects which cannot be avoidedonsider alternatives to the proposed actiaonsider the relationship
between local shorterm uses and longierm productivity, and identify any irreversible and irretrievable
commitments of resources (FSM 1950).

The Forest and Rangelands Renewable RessWPlanning Act (RPA) of 1978 U.S.C. 1601 et sedrhis

act directs the Secretary of Agricute to periodically assess the national situation of forest and rangeland
resources. This assessment is called the Forest and Rangelands Renewable Resources Planning Act (RPA)
assessment. See FSM 1906 and FSM 1910 for detailed requirements.

The National Fe@st Management Act (NEMA) of 1976 (16 U.S.C. 1600 et $bis)act amends the
Renewable Resource Planning Act (RPA) and sets forth the requirements for plans (for the National Forest
System). See FSM 1920 for specific requirements.

Forest and RangelariRenewable Resources Research Act of 1978 (16 U.S.C. 1641 dttds@4t directs
the Secretary of Agriculture to include, as appropriate, research activities when managing forest and
rangeland resources.

Cooperative Forestry Assistance Act of 1978 (@l 2101 et segPhis act provides authority for
financial, technical, and related assistance to states for forest resource planning.
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Agriculture and Food Act of 1981 (7 U.S.C. 4201 et seq.; 16 U.S.C. 590, 3401 EtleeXj) of this act
requires joint planning of forestry resgarch among the Forest Service Cooperative State Research,
9RdzO GA2Y X YR 9EGSyaArzy {SNBAOS IyR (KS blriAz2yQa

The Government Performance and Results Act (GPRA) of 1993 (5 U.S.Thi8@®&) provides fahe
development of agency lorigrm strategic plans, annual performance plans, and annual performance
reports. The Forest Service Strategic Plan (Strategic Plan) provides the national framework for all agency
operations and activities. The Strategic Plaes information from the periodi@ssessment of the
blriAz2yQa F2NBald Iy RRadwiikeResNIEca PlamNdg 8¢t (REA. RS NJ (G KS

Endangered Species Act of 1973 (ESA). (R20®37 Stat. 884, as amended; 16 U.S.C.-15386, 1538
1540).This &t charges Federal agencies to utilize their authorities to carry out programs and activities for
the conservation of endangered and threatened species and the ecosystems upon which they depend,
and ensure that any action authorized, funded, or carriedlmuthe agency is not likely to jeopardize the
continued existence of argpeciesendangered, threatened or proposddr listing as endangered or
threatened or result in the destruction or adverse modificatiohdesignated critical habitat.

2.2.2 RegulationsExecutiveOrders and Departmental Policy

Requirements for planning and environmental compliance are established by the Secretary of
Agriculture in the following regulations:

Title 36, Code of Federal Regulations, Part 219, Subpatigregulation provis direction on
land management planning procedures on National Forest System lands.

Title 40, Code of Federal Regulations, Sections 1500 through 1508i28egulation directs the
Forest Service to apply environmental analysis to environmentally sigmifilecision points
during National Environmental Policy Act (NEPA) activities.

2.3  Resource Information Management

Requirements related to resource information management are extensive and apply to a wide
variety of agency procedures and management functidiee Departmenof Agricultureand Forest
ServiceChief Information Officer€CIQ have establishegolicyand providecontinuingoversight of
agency activities in this arenidey resource information management concepts used in this business
requirementsanalysis are summarizéd AppendixB.

ForestServiceNatural Resource Manager applicatiddRM O2 YL & gAGK (GKS / LhQa
Conformance with agency resource information management requirements waltihievedusing

existing data definitions, classification systems, information security provision®\Rkt
applicationswhenever possible.

Compliance with procedures established by Barest Servic€lO and FSM Chapter 1%gHiisfies
the provisions of the Data Qility Act and USDA implementing regulations

2.3.1 Statutes
Major statutory authorities that direct the overall managementre$ourceinformation include:

Paperwork Reduction Act of 1980, as amended by the Paperwork Reduction Act of 1995 (44. USC 35)
Directs Federal agencies to perform information resources management activities in an efficient,
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effective, and economical manner; to follow uniform and consistent information resources management
policies; to apply information management principlegratards, and guidelines; to evaluate information
resources management practices according to adequacy and efficiency; and to comply with policies,
principles, standards, and guidelines promulgated by the Office of Management and Budget.

Federal Managersirncial Integrity Act of 1982 (31 USC 35Titjects Federal agencies to design
management structures to help ensure accountability for results and include appropriatetfestive
controls.

Government Performance and Results Act of 1993 (GPRA, P-62)1 &3tablishes for Federal agencies

the goal of integrating budget and performance by directing those agencies to establish performance
plans containing indicators upon which measurement of success will occur; to ensure, to the extent
practicable, information relevancy, accuracy, and timeliness; and to assess program performance
primarily according to outcome goals, rather than output goals, including outcome goals associated with
cost, understandable dissemination, and mission achievement.

ClingerCohenAct of 1996 (P.L. 16M06) Establishes that Federal agencies will manage information
technology and information resources by using sound management principles, including project planning,
and will improve the efficiency and effectiveness of agency opmmatand the delivery of agency services
through effective use of information technology.

Information Quality Act of 2001 (Data Quality Act, P.L-398, section 515)Directs Federal agencies to
ensure and maximize the quality, objectivity, utility, antegrity of information disseminated including
statistical information, to ensure the information is useful, clear, and sound.

Major authorities specific to coordination and collaboration associated with resource inventory,
monitoring, and assessments indke:

Cooperative Funds Act of June 30, 1914 (16 USC 498 as amended by Public12w Tbds Act
authorizes the Forest Service to accept money received as contributions toward cooperative work in
forest investigations or protection, management, and imygment of the National Forest System (FSM
1584.11).

GrangefThye Act of April 24, 1950 (16 USC 5%&Xxtion five of this Act authorizes the Forest Service to
perform work to be done for the benefit of the depositor, for administration, protection, imprognt,
reforestation, and such other kinds of work as the Forest Service is authorized to do on lands of the
United States: (a) on State, county, municipal, or private land within or near national forest land, or (b) for
others who occupy or use nationarésts or other lands administered by the Forest Service.

Sikes Act of September 1, 1960 (16 USC-6704, 6700, Public Law 8®7, as amended)rhis Act
authorizes the Forest Service to cooperate with State wildlife agencies in conservation andteglwabil
programs for fish, wildlife, and plants considered threatened or endangered.

Intergovernmental Cooperation Act of 1968, as amended by the Intergovernmental Cooperation Act of
September 13, 1982 (31 USC 6%%BD8, Public Law 9258).Title Il of ths Act authorizes the Forest
Service to provide special or technical services to States or subdivisions of States.

Federal Advisory Committee Act (FACA) of 1972, as amended (5 U.S.C. AppéimixAt regulates the
establishment, use, and reporting aflvisory committees.

Cooperative Funds and Deposits Act of December 12, 1975 (16 USGa36Pallic Law 9448) This Act
authorizes the Forest Service and partners to perform work from which they would accrue mutdal non
monetary benefit.
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Cooperative Brestry Assistance Act of 1978, as amended (16 USG211A1, Public Law 9813) This Act
authorizes the Forest Service to work through and in cooperation with state foresters or equivalent
agencies, and other countries in implementing technical prograffexting nonfederal forest lands.

1990 Farm Bill (PL 1®P4) This Bill authorizes Federal financial assistance for forest pest prevention and
suppression on forested lands in all ownerships for the purposes of promoting healthy sustainable forests,
forest stewardship, and sustainable economic development.

Interior and Related Agencies Appropriations Act of 1992 (Public Lad/8M)ZChallenge Cost Share))

This Act authorizes the Forest Service to cooperate with others in developing, planning, deméming
mutually beneficial projects that enhance Forest Service activities, where the partners provide matching
funds or irkind contributions. Partners may be public or private agencies, organizations, institutions, or
individuals (FSM 1587.12). The Also gives the agency the authority to provide ropnetary awards

and to incur necessary expenses for the imanetary recognition of individuals and organizations (FSM
6511.13e).

The Freedom of Information Act of 1966 (5 U.S.C. 552) as amended 1199804231, 1105 at 3048)

This Act requires agencies of the Federal Government to make certain agency information available for
public inspection and copying, and to establish access to the records of such agencies, subject to statutory
exemptions, for ap public or private purpose.

Secure Rural Schools and Community-Betermination Acbf 2000 Public Law 10893; also called
Gt I @YSyida ThiActestdblisiesirésousize advisory committees as a mechanism for local
community collaboration on certain types of projects.

Stewardship ContractindRevised 2003P.L. 1087, 16 U.S.C. 2104 Not@his Act provides the Forest
Service and the Bureau of Land Managait tenryear authority to enter into stewardship contracts and
agreements to promote collaborative working relationships with local communities, improve land
conditions, and help develop sustainable rural economies.

Title 41, Code of Federal RegulatioRart 1023 ¢ Federal Advisory Committee Management Requlations
(41 CFR part 163). This regulation defines policies, sets up minimum requirements, and provides
guidance for the establishment, operation, administration, and duration of advisory commgtdgsct

to the Federal Advisory Committee Act, as amended.

Major authorities specific to resources include:

Organic Administration Act of June 4, 1897 (30 Stat. 34), as amended (16 U.S.Cef 732§)8This Act
authorizes the Secretary of Agriculeuto establish regulations governing the occupancy and use of

forests and to protect national forests from destruction. This Act contains the initial basic authority for
watershed management on national forest lands. The purpose for the establishmentiafalgZorests,

as stated in the Act, includes securing favorable conditions of water flows. The Act directs the completion
of surveys to show distribution of the forests.

Weeks Law Act of March 1, 1911 (P.1-485%, Ch. 186, 36 Stat.96Hs amended. Section six of the Act
authorizes the Secretary of Agriculture to examine, locate, and purchase lands within the watersheds of
navigable streams necessary to the regulation of the flow of navigable streams or for the production of
timber.

Mineral Leasing Act, February 25, 1920 (P.414% 41 Stat. 437)ps amended. Section 8A of this Act
authorizes the Secretary to conduct a comprehensive exploratory program to obtain sufficient data and
information to evaluate the extent, location, and uttial for developing the known recoverable coal
resources within the coal lands subject to this chapter.
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McSweeneyMcNary Forest Research Act of 1928 (P.k46®) This is enabling legislation for inventory,
monitoring, and assessment activities in therest Service.

Fish and Wildlife Coordination Act of 1934 (Ch. 55, 48 Stat. 401, as amended; 16 U.S.C. 661, 662(a),
662(h), 663(c), 663(f)This Act authorizes surveys and investigations of the wildlife of the public domain
lands including lands and wateof interest therein acquired or controlled by any agency of the United
States.

Federal Water Pollution Control Act of June 30, 1948 (P-B4Bfas amended; 33 U.S.C. 1291)is Act
authorizes the conduct of investigations, surveys, and studies mgléi the causes, effects, extent,
prevention, reduction, and elimination of pollution.

Watershed Protection and Flood Prevention Act of August 4, 1954 (P.|. as&GGhended (68 Stat. 666, 16
U.S.C. 1001; FSM 1021.2). This Act authorizes the Secrefagyiaflture to cooperate with the States
and their political subdivisions and local public agencies to conduct surveys and investigations of
watersheds and rivers to prepare plans for works of improvement for watershed protection and flood
prevention.

Fih and Wildlife Act, August 8, 1956 (P.L-1824, Ch. 1036, 70 Stat 1119, 16. U.S.C. 742a, d, e, i and )
This Act authorizes the Secretary to conduct investigations and prgesiedicreports related to
production and flow of fish to market and biolagi requirements of fish and wildlife resources.

Multiple-Use Sustainedield Act of June 12, 1960 (16 U.S.C-528 FMS 1021.2Yhe Secretary of
Agriculture is directed to develop and administer the renewable surface resources of the national forests
for multiple-use and sustaineglield of the several products and services obtained there from, with due
consideration to the relative values of the various resources in particular areas and without impairment of
the productivity of the land.

Joint Survey of Watershed Acres Act of September 5, 1962 (P-638776 Stat. 438; 16 U.S.C. 1009)
This Act authorizes the Secretaries of the Army and Agriculture to make joint investigations and surveys of
watershed areas to identify works needed for flood pretien and control.

Wilderness Act of 1964 (P.L.-B87, 78 Stat. 890; 16 U.S.C. 1121 (note), 1M1R6) Section four of the

Act requires each agency administering any area designated as wilderness shall be responsible for
preserving the wilderness charactef the area. To comply requires agencies to monitor and inventory
wilderness attributes to identify and evaluate how selected actions and conditions related to wilderness
character are changing. Administering agencies are to monitor compliance withilderness
responsibilitesto preserve the wilderness character of an area designated as wilderness.

Federal Water Project Recreation Act of July 9, 1965. (16 U.S.CTARBOAct provides uniform policies for
investigating, planning, and constructingdéeal water projects to protect and enhance where possible,
recreation and fish.

Water Quality Act of 1965 (79 Stat. 90Bhis is an amendment to the Federal Water Pollution Control Act
of July 9, 1956. It provides for the Federal Government to coopeviteState agencies or municipalities
preventing or controlling pollution of waters over which they have jurisdiction (FSM 2542.3).

Wild and Scenic Rivers Act of 1968 (P.t54% U.S.C. 1271287) as amended 1998 his Act establishes

a National Wild ad Scenic Rivers System for the protection of rivers with important scenic, recreational,
fish and wildlife, or other values. Rivers are classified as wild, scenic, or recreational. The Act designates
specific rivers for inclusion in the system and pressithe methods and standards by which additional
rivers may be added.
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Wild and Scenic Rivers Act of October 2, 1968 (P-B42)x, Title 16, Conservation, Chapter 28. Section
1283) The head of any agency administering a component of the national wdld@amic rivers system
shall cooperate with the Administrator, Environmental Protection Agency and appropriate State water
pollution control agencies for the purpose of eliminating or diminishing the pollution of waters of the
river.

National EnvironmentaPolicy Act of 1969 (NEPA) (P.1-190, 83 Stat. 852; U.S.C. 4321 (Note), 4321,
43314335, 43434347) Section 102 directs that all agencies of the Federal Government shall utilize a
systematic, interdisciplinary approach to insure the integrated uséefiatural and social sciences and

the environmental design arts in planning and in decisitaking, which may have an impact on the

human environment. See Forest Service Handbook (FSH) 19R8sbdirce Inventory Handbook, and FSH
1909.15National Environrantal Policy Act Handbook, for Council on Environmental Quality (CEQ)
regulations implementing NEPA. See 40 CFR sections 1502.3 and 1505.3 for regulations on monitoring
decisions.

Environmental Quality Improvement Act of April 3, 1970, as amended (P2281Title II; P.L. No. 97

258, September 13, 1982; and P.L. N6588&, October 30, 1984. 42 USC § 4372). Section acal(8¥or
reviewing the adequacy of existing systems for monitoring and predicting environmental changes in order
to achieve effedtre coverage and efficient use of research facilities and other resources; and d(7) calls for
collecting, collating, analyzing, and interpreting data and information on environmental quality, ecological
research, and evaluation.

Water Quality Improvement & of 1970 (84 Stat. 91Title | requires Federal agency compliance with
water quality standards.

Wild Horses and Burros Protection Act of December 15, 1971 (P1I9592as amended; 16 U.S.C. 1331
1338, 1338a, 1339, 13400his Act directs the Secretasf/Interior to maintain a current inventory of wild
free-roaming horses and burros on given areas of public lands, for the purpose of making determinations
as to existence of overpopulation, and to determine appropriate management levels on these areas of
public lands.

Federal Water Pollution Control Act amendments of October 18, 1972 (PI0036 Stat. 816; 33 U.S.C.

1251 et. seq). This amendment to the Clean Water Act has a primary objective to restore and maintain

the chemical, physical, and biolbbdF £ Ay iSaANARGe 2F GKS bl iAaz2yQa o (dSNE&
GFAAKFOES FYR &6AYYLFof Sdé CSRSNIt FyR {GFdS F3SyOAS
for prevention, reduction, or elimination of water pollution.

Endangered Spezs Act of 1973 (ESA). (P.L-205, 87 Stat. 884, as amended; 16 U.S.C.-1536, 1538

1540) This act charges Federal agencies to utilize their authorities to achieve the purposes of the ESA by
carrying out programs and activities for the conservatioemdangered and threatened species and the
ecosystems upon which they depend, and ensure that any action authorized, funded, or carried out by
the agency is not likely to jeopardize the continued existence of any endangered, threatened or proposed
speciespr result in the destruction or adverse modification of designated critical habitat.

Forest and Rangeland Renewable Resources Planning Act of 1974-378, 83 Stat. 476, as amended,;

16 U.S.C. 1601 (Note), 160614).This Act directs the Secretary Agriculture to periodically assess the

national situation of the forest and rangeland resources, and to submit to Congress, at regular intervals,
recommendations for longange Forest Service programs essential to meet future resource needs. This
assessrant is called the Forest and Rangelands Renewable Resources Planning Act (RPA) assessment. The
law requires a comprehensive and appropriately detailed inventory of all National Forest System lands

and renewable resources be maintained on a continuingsh@siction five).
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Safe Drinking Water Act of December 16, 1974 (P-6233 This Act and all applicable amendments
provide for safe drinking water and direct the Environmental Protection Agency (EPA) to establish
national drinking water regulations. Thet directs the identification of protection areas, and the
preparation of impacts oguality and quantity of groundater, requiring inventory of source areas.

Federal Noxious Weed Act of 1974 (January 3, 1975, P8293&s amended, 81 Stat. 2148; 7.0.2801
(note), 28012814) This Act directs the management of undesirable plants on Federal lands, requiring
Federal agencies to establish an undesirable plants management program. Departmental policy requires
providing periodic land and aquatic resouiiogentories compatible among agencies to identify and

classify noxious weeds and their infestations.

National Forest Management Act of 1976 (P.L-588, 90 Stat. 2949, as amended; 16 U.S.C. 472a, 476,
500, 513516, 518, 521b, 528 (Note), 576b, 584Nok), 1600 (Note), 1601 (Note), 160602, 1604,

1606, 16081614).Sections two 2, 6(f)(3), and 6(g)(2), emphasize the stipulations of the Renewable
Resources Planning Act of 1974. The Act also requires that the Forest Service establish quantitative and
gualitative standards and guidelines for land and resource planning and management. The Act directs the
Forest Service ttinsure research on and (based upon continuous monitoring and assessment in the field)
evaluation of the effects of each management systerh

Federal Land Policy and Management Act of 1976 (P-579490 Stat. 2743, as amended; 43 U.S.C. 1701
(Note), 1701, 1702, 1712, 170417, 1719, 1732b, 1740, 1744, 1745, 11553, 1761, 1763771, 1781,

1782; 7 U.S.C. 1212a; 16 U.S.C. 478a, 13BBiaAct requires that public lands and their resources be
periodically and systematically inventoried, and that an evaluation of the current natural resource use and
values be made of adjacent public and nonpublic land.

Soil and Water Conservation Act of 19P7L. 95192, 91 Stat. 1407; 16 U.S.C. 2@0D9) This Act
authorizes the Secretary of Agriculture to obtain and maintain information of the current status of sail,
water, and related resources. The Act further requires an integrated system capable®@f usi
combinations of resource data to determine the quality and capabilities for alternative uses of the
resource base and to identify areas of local, State, and national concerns.

Clean Water Act of 1977 (December 27, 1977, 91 Stat. 1566, 1L79and be 1977 amendments,
December 1977, NO. 9B. Title 33 Navigation and Navigable Waters, Chapter 26 Water Pollution
Prevention and Control. Section 1256 prohibits grants to States without established water quality
monitoring procedures. Section 1271 direthhe Administrator and Secretary to conduct a program of
monitoring and assessing aquatic sediment quality, and to identify and assess sources, extent and effect
of aquatic sediment pollutants. Section 1288 directs the development of Best Managementé&sacti
programs

Forest and Rangeland Renewable Resources Research Act of 1978 8R4,.95Stat. 353, as amended,;
16 U.S.C. 1600 (Note), 164647).This Act directs the Secretary of Agriculture to make and keep current
a comprehensive survey and anadysf the conditions and requirements of the forests and rangelands of
the United States.

Public Rangelands Improvement Act of 1978 (P 45195 92 Stat. 1806; 43 U.S.C. 1-4553, 19011908;
16 U.S.C. 1333(b)ection four directs the Secretary of Agriculture to maintain a current inventory of
range conditions and trends of rangeland conditions on the public rangelands.

Fish and Wildlife Conservation Act of September 29, 1980 (R36@®6 Stat. 1322, 18.S.C. 2901

(note), 29012904; 16 U.S.C. 29@911).This Act encourages States to develop a plan for the

conservation of fish and wildlife, particularly those species indigenous to the State. The Act recommends
these plans provide for an inventory of thengame fish and wildlife and provide for the monitoring, on a
regular basis, of the plan species and the effectiveness of conservation actions.
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Forest Ecosystems and Atmospheric Pollution Research Act of 1988 (P5R11002 Stat 2601; 16 U.S.C.
1642(Note). Section three directs the Forest Service to increase the frequency of forest inventories in
matters that relate to atmospheric pollution and conduct such surveys as are necessary to monitor long
term trends in the health and productivity of domestorest ecosystems. This is also enabling legislation
for the Forest Health Monitoring (FHM) program.

Healthy Forest Restoration Act of 2003 (117 Stat 1887, 16 U.S.C. 6501 (ridee))l requires the

{ SONBGINE 2F ! ANROdz (xz0FB 35 B&Yid 0T ANIKLIZ FSBAINE @01g i IN
forests (including insect, disease, invasive species, fire, weathated risks, and other episodic events)

to isolate and treat a threat before it gets out of control.

2.3.2 Executive Orders, Retations and @partmental Policy

Additional information management requirements are established in Executive Orders and
Homeland Security Presidential Directives.

Executive Order 11991, (May 24, 1977) (Amended Executive Order 11514 of March 5Pirety
Federalagg OA Sa (2 Y2yAl2NE S@Ffdzad 6§ST IyR O2y(iNRfZ 2y
protect and enhance the quality of the environment.

Executive Order 11990 (May 24, 1977), (42 FR 26961, 3 CFR Ré&jiryes each agency to take action to
minimize destruction, loss, or degradation of wetlands, and to preserve and enhance the natural and
beneficial values of wetlands.

Executive Order 12962, June 7, 198Stablishes the National Recreational Fisheries Coordination Council
and directs the Guncil to develop a Recreational Fishery Resources Conservation Plan. This plan details
actions to be taken by identified Federal agencies and includes a method of ensuring agency
accountability and comprehensive mechanism to evaluate achievements. Thevililato the extent
practicable, be integrated with existing plans and programs, reduce duplication, and will include
recommended actions for cooperation with States, Tribes, conservation groups, and the recreational
fisheries community.

Executive Ordr 12906¢ Coordinating Data Acquisition and Access (59 FR 71, p. 17671, April 13, 1994) as
amended by Executive Order 13286 (68 Fed Reg 43, p. 10619, March 5, 2003): Directs Federal agencies to
document in a standardized manner all new geospatial dateateld or produced. Directs the Federal

Geographic Data Committee (FGDC) to establish documentation standards for geospatial data, and directs
Federal agencies to provide public access to geospatial data, to the extent permitted by law and current

policies according to procedures established in conjunction with the FGBEFGDC was established by

the Office of Management and Budget (OMB) Revised CirceNec A L G & YA &a&aA2y Aa (2 alLd
coordinated development, use, sharing, and dissemination ofestiing, mapping, and related spatial
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Homeland Security Presidential Directive (HSPBRequires certain Federal agencies to identify and
prioritize critical national infrastructure and resources for protection from terrorist acts that could cause
catastrophic health impacts or mass casualtiendermine public confidence; or disrupt essential
government functions, essential services, or the economy. HS@RE3ignates EPA as the Se¢$pecific
Agency for the Water Sector

Information management requirements are also established by regulapicoraulgated by the
Secretary of Agriculture:
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Title 36, Code of Federal Regulations, Section P@3cribes the agency functions towards which
inventory, monitoring, and assessment activities are directed.

Title 36, Code of Federal Regulations, Section E$fablishes that responsible officials at local units, shall
monitor the effects of motor vehicles on the environment, consistent with the applicable land
management plan.

Title 36, Code of Federal Regulations, Section E&fablishes the evaluation antbnitoring
requirements associated with land management planning, including, establishing three types of
evaluations, roles for inventory and assessment activities in those evaluations, the expected
commensurability between evaluations and expected rmkbenefits, and requiring a plan monitoring
program that addresses four specific purposes.

Title 36, Code of Federal Regulations, Section R22juires analysis of range allotments and that such
analyses occur jointly with affected individuals and groups.

The Office of Management and Budget has also established government wide policies and
requirements related to information resource management:

Office of Management and Budget Final Governmsitte Information Quality Guidelines, February 1,
2002 Implemerts section 515 of the Treasury and General Appropriations Act for fiscal year 2001 (P.L.
106-554) by requiring each agency to establish implementing guidelines for ensuring and maximizing the
quality, objectivity, utility, and integrity of information, ihming statistical information, disseminated by
Federal agencies.

Memorandum M05-03, Office of Management and Budgéistablishes that important scientific
information shall be peer reviewed by qualified specialists before dissemination by the Federal
Gowernment, including before disseminating influential scientific information or results from scientific

assessments, and that each agency shall have the discretion to select a particular peer review mechanism

based on benefits and costs of the review optigimeluding the option of relying on existing findings of
the National Academy of Sciences or on findings published in a refereed journal.

2.4  Summary

This collection of management requirements applicablexsting vegetatiortan be summarized
into the following generabbjectives

1. Support an affirmative agency obligationgootect, conserve, and restorgaters,
watersheds, listed wildlife and plant species and their habitats, and to conserve biological
diversity.

2. Assess and disclose environmental effexdsociated with ongoing and proposed actions
and activities.

3. Use the best available informati@nd sciencéo support agency decision making. Collect
and maintain resource data with known data standards and data quality for use in agency
decision makingrocessesProvide for information security.

The basic relationships of these management requirements are illustnatédjure?.
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Figure 2- Management Requirement Relationships

1. Protect, Conserve and Restore 2. Planning/Environmental Compliance

- Waters -Ongoing Activities

-Groundwater Discharge Ecosystems

- Listed Species and Habitats - Monitoring Project/Activity Implementation

- Mitigation/Design Effectiveness

- Aquatic Biota - Validation Monitoring

- Riparian Vegetation - Proposed Actions
- Biological Diversity )
- Pre-NEPA Assessment (Left-Hand Side)
- T&E and Sensitive Species (1982 Rule) - Design and Mitigation Measures
- Species of Concern/Interest (2008 Rule) - Activity Effects (Risk/Uncertainty)

3. Utilize Best Available Information and Science
USDA/FS Data Quality Standards
- Information Resources Investment Procedures
- CIO Application/Protocol Development Standards (FSM 1940, etc.)
Documented Data Standards and Data Collection Procedures
- Utilize Corporate Data Standards (TEUI, AEUI, Existing Veg. Classification, FIA/CSE)
- Geo-referenced Data and Coverage/Federal Geographic Data Committee (OMB) Standards
- Groundwater Discharge Ecosystems Inventory and Monitoring Protocol
- FS Resource Information Systems
- FS Natural Resource Applications (NRIS, Infra, ALP)
- National FS Research Library

Requirements for resource information and data management establish a foundation for the use of
data inForest Servicbusiness processes apdovide forstandardizel approaches taata quality,
data standardsand data systems within the agency.

3.0 Inventory and MonitoringScale/Data Relationships

Forest Service decision scales and information needs are keys to developinvegetation resource
information for management. A distinct relationship exists between management questions and the
level and kind of existing vegetation classification, mapping and inventory. Business requirements
define the necessary level of cld&sation, mapping and inventory to meet a specific objective. A
standardized approach permits a broad use of information to meet many ndadsling data into
scaledependent groupings simplifies the approach.

3.1 Agency Decision Making Scales

It is essential to develop a guide that direetdsting vegetatiortlassification, mapping and
inventoryto meetNFS business requirements. The use of different inventtagsificatiorand map
levels(National, Broad, Mid and Basae designed to sugpt this functionality.

To provideflexibility and ensure appropriate use wégetation informationthe relationship

between business requirements (why data are collected)agetationclassification, mapping and
inventory must be clearly described. dddition, an understanding of how data are evaluated to
address management requirements is necessary to assure associated costs and required skills are
recognized in program formulation and development of cost estimaieble3-1 describes
relationshipsbetween decision scales and data standards égetation (and other resources).
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Table3-1. Existing vegetation ma

p levels, business requirements and applications

. Potential
Forest Service program| Forest Service busines Ecolqglcal Ecological analys| natural Existing vegetation | Existing vegetation| Existing vegetation maj Data soT_rces/
areas requirements . unit scale (Range) | vegetation classification map unit design product examples Sampling MR
hierarchy P protocols
classification
Map Level 1- National
Forest Inventory and National Strategic Division, |ECOMAP Groups of NVC Formation ClasgNational Land CovelNational Land Cover |ForestHealth |National
Analysis (FIA), Resource(Inventory (FIA Phase 1), [province |19971:30,000,000Series Formation Subclass, |Database, one or |Datssets, Landfire Monitoring (millions of
Planning Act (RPA), Forest Coverf-orest and to 1:5,000,000; ge Formation, NFS more NVC Upper (FHM), FIA, |square milep
InternationalPrograms  [Rangeland poly size 10,009 Physiognomic unit, |Levels or groups of National
Fireand Aviation Forest [Health/Sustainability 100,000 sq. mi. Major Land Renewabl|Formation Class, Re®urces
Health Monitoring (FHM) Resource Areas (MLRSubclass, Formatio Inventory (NRI)
Map Level 2 Broad
RPA, FIA, Fire, FHMorestBioregional assessments|Section, |1:7,500,000 to  (Series NVC Divisions, One or more NVC |SAF forest type map, G{FHM, FIA, NRI|State or
Planning and Monitoring [conservation strategies [subsection |1:250,000; gen Macrogroups, Groups|Midlevels or groups |Analysis Program (GAP multistate or
(region/subregion) poly size 181,000 Dominance types or |of Divisions, NLCD, Landfire (20+ million
Sq. mi. alliances (e.g., SocietyMacrogroups, acres)
for Range Manageme|Groups, Covetypes
(SRM), Society of or Cover type
American Foresters [groups, Dominare
(SAF) cover types) |type groups
Map Level 3Mid
Forest Planning and Forest/mulitforest Landtype |1:250,000 to Series, climax [Dominance types, Dominance types, |R5 Classification and |FIA intensified |Forest or
Monitoring, Fire, FIA planning/monitoring, @association|1:60,000; gen polyplant alliances, (associationalliances, alliance [Assessment with Lands|plots, multiforest
4th/5th Hydrological Unit size 1,00910,000 |association optional where groups and/or of Visible Ecological  |compartment [(50,000+ acres
Code (HUC) Watershed acres (sensu needed) complexes, canopy |Groupings [CALVEG] |exams,

IAssessments, National F
Plan Implementation

(Forest Level) Forest and
Rangeland Health

Daubenmire)

cover groups,
size/height groups
(e.g., Vegetation
Stand 8ucture

California Wildlife Habitg
Relationships (CWHR),
VMAP R3 Midscale EV
Maps GAP, National

field training
data plots

IAssessments, Terrestrial [VSS)) \Wetlands Inventory

land Aquatic Habitat (NWI)

Assessments
Map Level 4 Base
Project Planning, Forest [Forest Plan Landtype, |1:60,000 to Climax plant  |Alliancesassociations|Alliances, Resource photo Stand exams, |5th/6th HUC
Plan Implementation, Larlmplementation Project [landtype |1:24,000; gen polyassociations an association, interpretation maps, rangeland \Watershed or
Treatments Planning and Land phase size < 1,000 acredphases (sensu association stand maps (e.g., R8 |protocols, Project Area (<

Treatments. e.gFuel
ITreatments Grazing
ManagementTimber
ManagementHabitat
ManagementRange
IAnalysisStand Exams
EffectivenessiVionitoring

Daubenmire)

complexes, canopy
cover classes,
size/height classes,
vertical and
horizontal structure

Continuous Inventory of]
Stand Conditions [CISC]
R2 Common \getation
Unit [CVU],range
allotment analysis mapg

Terrestrial

Ecological Unit
Inventory (TEU
integrated plotg

50,000 acres)
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3.2 FGDC Standards

To providenational standards for vegetation classification, the FGDC developed a National
Vegetation Classification Standard (NVCS 1997, revised 2008). The standard has the following
objectives

1. To facilitate and support the development of a standardized vegetatio
classification for the United States and its use for information sharing.

2. To define and adopt standards for vegetation data collection and analysis used in
support of the classification.

3. To maintain scientific credibility of the national classificatiomough peer review.

4. To facilitate interagency collaboration and intexgency product consistency.

The original (1997) NVC hierarchy had nine levels. These were based primarily on physiognomy,
except the two lowest levels (alliance and associatiwmh were based on floristic attributes. In

2008, a revision was undertaken to better integrate physiognomic and floristic criteria (Jennings et
al. 2009). The restructured hierarchy contains eight levels, emphasizing physiognomy at the highest
levels,both physiognomy and floristics at the middle levels, daddtics at the lower levels.

¢tKS bx/{ A& I GLNROS&aa adlyRINREZ y2aG I adNnOi
or highest level, in which classes have specific definitidhs)eates a framework and defines
criteria that a classification system should me&able3-2 providesexamples of the different levels

of the 2008 NVC hierarcltifaberLangendoen, et.al. 2008

Table3-2. Examples of the different levels of the 2008/8 hierarchy.

Hierarchy for
Natural Vegetation Example

Upper Levels
1 ¢ Formation Class Scientific Name:Mesomorphic Shrub and Herb Vegetation
Scientific Name:Temperate and Boreal Shrub and Herb Vegetation
Colloguial Name:Temperate and Boreal Shrubland and Grassland
Scientific Name:Temperate Shrub and Herb Vegetation

Colloquial Name:Temperate Shrubland and Grassland

2 ¢ Formation Subclass

3 ¢ Formation

Mid Levels

Scientific Name:Andropogory Stipag BoutelouaGrassland &hrubland Division
Colloguial Name:North American Great Plains Grassland & Shrubland

Scientific Name:Andropogon gerardif Schizachyrium scopariugSorghastrum nutans
5- Macrogroup Grassland & Shrubland

Colloquial Name:Great Plains Tall GrasslafdShrubland

Scientific Name:Andropogon gerardif Sporobolus heteroleprassland Group
Colloguial Name:Great Plains Mesic Tallgrass Prairie

4 - Division

6 - Group

Lower Levels

Scientific Name:Andropogon gerardii (Calamagrostis Canadensgj®anicum virgatum)
7 ¢ Alliance Herbaceous Alliance

Colloquial Name:Wet-mesic Tallgrass Prairie

Scientific Name:Andropogon gerardif Panicum virgatung Helianthus grosseserratus
8- Association Herbaceoud/egetation

Colloquial Name:Central Wetmesic Tallgrass Prairie
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This national standard requires all federal vegetation classification efforts to meet core data
requirements in order to permit aggregation of data from all federal agencies. The Standard also
requires that vegetation map units crosswalkie National Vegetation Classification (NVC)
hierarchy. This means that the composition of any map unit or inventory unit can be described in
terms of one or more vegetation types at an appropriate level of the NVC hierarchy (NVCSA008).
areas having typically 1% more of their surface area with live vegetation cover are classified
within the NVCEGDQ008).

The first version of th&xistingVegetation Classification, Mapping and Inventory Technical Guide
(Brohman and Bryant 2005) used a vegetation classifit@ystem based on the 1997 version of the
NVCS (FGDC 1997). The Forest Service vegetation classification pisidoesded in the revision of
this technical guide is compatible with the 2008 NVCS.

4.0 Management Questions

Management questions anesed to identify data elements and their resolution associated with
different business requirements. The processtiended to redue risk and uncertaintypy

providing data at a resolution commensurate with the decision being maldienited resources

make it essential to establish priorities and focus management intervention on those questions with
the highest degree of risk and uncertainty amathose activities and decisisthat whereare most

likely to influence the sustainability of ecologl systms

CostisakeyelementAy G KS | 3Sy O& Qa | o A {THisfa&tor ingkes/ht ¥sisaintialYoS y
establish clear priorities and, when possible, relationships among management questionssto focu
agency and partner resources.

Vegetationdata andinformation needs span jurisdictional boundaries and change over time, as

does the vegetation itself in response to management and disturbance. The ability to organize data
and conduct analyses across administrative boundaries is facilitated by thé asmmmon
classification, mapping and inventdnamework.

Management questions (and Technical Guide revisions) are identified using three primary sources:

1. Changes in Federal or agency policy and standards;
2. Reviews and evaluations of the current techniaide; and
3. Review of emerging business needs to support national programs.

4.1 Federal and Agency Standards and Policy Changes

Since publication of the Existing Vegetation Classification and Mapping Technical Guide iw@005, t
substantialchanges in Federal and agency standards have necessitated revision of the Technical
Guide:

1. The National Vegetation Classification Stand&@RQ008) and revision of thetandard
the National Vegetation ClassificatifFaberLangendoen, et.aR008 whic applies to all
Federal agencies.
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2. Forest Service poliggoverning resource information management inclagsuance oFSM
1940¢ Inventory, Monitoring and Assessment Activiteesd adoption of thdnformation
Resourcs Strategic FrameworKUS Forest Seine, 2010)

2.4.1 Federal Geographic Data Standard

The 2008 Federal Geograptivata Committee standard (FGR@D8) establishes process standards

for Federal agencider classification and mapping existing vegetation. Z0@7National

Vegetation ClassificatiofiN\C) is a substantial revision of the 1997 hierarchy, which relied on
LIKedaAz23ay2YA O OKI NI Ol S NMmabei éngendoénze@ed 20080VErk anl £ £ A | y O
1S58a T2NJ at26SNE S@Sfta oAGKAY (GKS bme/ Aa 2y3I2A)
The FGDC process standard and changes in the NVC are not reflected in the 2005 Existing Vegetation
Classification and Mapping Technical Guide, making it inconsistent with current Federal policy.

2.4.2 Agency Policy Changes

FSMChapterl940 describes agency policy, roles and responsibilities and procedures for resource
inventory, monitoring and assessmenthis new chapter of the Forest Service Mantmlgntory,
Monitoring and Assessment Activitjesas issued i2009.

In 2010, the Fast Servicalsorevised its strategy for managing resource information and adopted
the Information Resource Strategic Framewo{dS Forest Service 2010)

These changes in policy and approach substantially revise the approach used to manage resource
information from that described in the 2005 Technical Guide.

4.2 Review and Evaluation Recommendations

Use of the Existing Vegetation Classification and Mapping Technical Guide since it was published in
2005 has identified areas where guidance needs to be improwaas technologies and science

change approaches and methods, inconsistencies with FDGC standards, and weakness in addressing
evolving business needs.

The following section describes information gleaned from three separate reviews that identify needs
for revision of the Technical Guide and other significant vegetation issues affecting agency
performance.

4.2.1 Classification, Mapping and Inventory Worksh&tecommendations

In 2007, Agency vegetation classification, mapping, and inventory specialists met to discuss business
needs that had changed and to identify opportunities to improve the current Technical Guide.
Workshop participants recommended a series of action iteNerious issues were raised about

map processes, scaling and appropriate use of data, implementing FGDC classification standards,
process integration, statistical validity, néorest information gaps and spatial modelifigS Forest
RSAC007).

Recommendations for revision of the Existing Vegetation Classification and Mapping Guide resulting
from this meeting include (not listed in priority order):
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1.

10.

11.
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of clasgs into viable map units considering scale and accuracy.

Add guidance for identifying what map attributes are useful and appropriate to map as
continuous variables, and protocols for mapping these variables.

Add guidance and or standards for cartographgptaying and printing vegetation map
products at different scales.

Review and validate map Accuracy Assessment standards, methodology for both statistical
and utility assessments and overall accuracy, and add protocol for cost benefit analysis of
increashg map accuracy considering smaller minimum mapping units as well as accuracy of
attributes.

Review and validate guidance on pixels vs. polygons as mapping features.

Review and validate agency business needs and customers for each map scale; National,
Broad, Mid- and Basdevel.

Address database needs for developing reference tables, stewarding and populating FGDC
classification descriptions, names and database codes for all levels of the revised National
Hierarchy, including Alliances and Associations fatimal and provisional types, for use in
map unit design and map attribution.

Review existing guidance, and add protocols for updating maps and assessing accuracy due
to change of existing conditions on the groumd,the production date of the current

version of existing vegetation spatial data. Consider disturbances both natural and man
caused as well as changes due to vegetatiegrawth / re-growth.

Address issues with the status of floristic classifications available for mapping and revise
guidanceon consistency for across Regional use. Regions need to develop more consistent
Dominance Type Classifications for addressing across regional issues such as the Sage
Grouse. Inthe current guide, SAF and SRM cover type systems were identified for use in
mapping until FGDC standard typing was available to meet this need. Moving forward in
establishing and implementing the FGCD formal Middle Levels of the National Standards of:
Division, Macrogroup, and Group are needed to replace the use of existingtgpee

systems.

Address and add guidance on how to integrate inventory efforts with mapping and
classification efforts; to refine and maintain classification systems, improve map accuracies,
and be more cost effective for the agency. Consider both fodeatel norforest

vegetation.

Review and revise guidance on use of sample based data for classification, mapping,
accuracy assessment, and modeling efforts. Address and consider data storage and
accessibility for classification, map and sample basechiowe data.
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12. Review and revised guidance on how to integrate the four hierarchical levels of National,
Broad, Mid, and Base presented in the mapping process for classification and inventory
processes.

13. Add to the guide and fully integrate Vegetation Inveptarith Classification and Mapping
for designing and accomplishing a statistically valid inventory for each level: National, Broad,
Mid and Base. To raise the National recognition, emphasize the Mid level inventory as
necessary to provide adequate Natiordrest Planning and Monitoring information for all
vegetation both forest and noforest. Discuss relationships with other technical guides,
handbooks, and applications.

14. Add, identify and provide guidance on appropriate stratification, tabular compilatiand
associated spatial products. Consider how different kinds of sample plots, stand exams, and
FIA plot inventory data might be used, as well as how current the information must be to
adequately represent current conditions. Consider current stagiland protocols and or
develop supplemental standards and protocols for statistically based inventories for each of
the hierarchical levels for data collection, storage, compilation and analysis.

15. Add, identify and provide guidance and protocols for fitimg information gap associated
with nonforest conditions for each of the hierarchical levels.

16. Add guidance and protocols for spatial modeling and list of potential uses. Define and
differentiate mapping vs. modeling. Address appropriate modeling fon eathe
hierarchical levels. Provide methodology on assessing statistical accuracy of surface
predictions, reliability, and limitations of current applications. Discuss cartographic
products, smoothing, filtering, and color palettes.

Data gaps were adsidentified during review of the draft 2007 FIA 5 year strategic plan thatigas
reviewed duringhis meeting. Participants recommended thexgension of the FIA grid into all lands
in all states would makeegetationinventorydatacomprehensivdor al lands. As part of this
recommendation, thereation of standard noffiorestinventoryprotocols to be applied on all NFS
landswasalso recommended.

4.2.2 LANDFIREBeneral Management Evaluation

The Landscape Fire and Resource Management Planning Tools fraNDIFIRE) produces maps
and data describing vegetation, wildland fuel, and fire regimes across the United States. Partners
include wildland fire management programs from the USDA Forest Service and the Department of
the Interior. Vegetation data are ed to generate products at the national and landscape level.

There is unprecedented use of LANDFIRE products for climate change, carbon related information
(e.g. cap and trade), insect and disease as a large scale stress, and conservation/restoration strategy.
LANDFIRE products are usedthe newCohesivaVildland FiravlanagementiStrategy and sub

national levels. Most of the business needs cross larggstaapes and all jurisdictions. There has

been increased demand for products by previously unidentified stakeholders (e.g. state

government). Resolving the current data issues and providing products at national scales with the
support of additional partars will supportollaborative approaches tandscape conservation

issues

November 92011¢v2.11 25



Business Requirements Analysis
Existing Vegetation Classification, Mapping, and Inventory

In 2009, a managememtvaluationof the project suggested significant changes were needed to
meet business needs (LANDFIRE General Management Evaluation Report (ver. 3.32D@8))14,
http://www.landfire.gov/documents genmgmt.phpRecommendationsaddresse vision and scope,
organization and governance, data quality and integrity, communication, technology traausfier
organizational transition. Only data quality and integeatg summarizedhere:

Data Quality and IntegritgData integrity is primary to the acceptance of LANDFIRE as a
base federal program for wildland fire needs. Leadership in promoting standards and
supporting the program is also important. Standards must include clearly defining the
relationship betweerocal data used for wildland fire programs and the national standards.
LANDFIRE plans to implement FGDC NVCS Division, Group andkéagralass levels to
provide continuous landscape coverage of vegetation cover types. The creation of national
scale poducts would eliminate issues with edgeatching between certain map zones.

A major effort is needed to fix data and resolution accuracy issues, data gaps and inefficient
update processes before the program will be adopted as a federal program. Daacurr
issues could be addressed by the development of a continuous and dynamic map update
process. The integration of other operations and products such as NFPORS could result in
efficiencies for many processes e.g. large scale disturbances. An integhatege

management system would also ensure that duplication of effort is not occurring.

There is a pronounced need to address data gaps fofomsted landgi.e.,shrublands,
grasslands, urban areas and woodlandshe LANDFIRE program managensatuation
Aay Qi pioéeSs toddgritify this need.

LANDFIRE plans to rely on Natural Resources Conservation Service (NRCS) data to improve
biophysical interpretations of grassland and shrublands. Better processes for obtaining and
incorporating data ortertain nonforested vegetation types are needed to improve map
accuracy and descriptions of those types. National lanércd&ta could be incorporated.

An outcome ofnteragency discussion of the General Management Evaluation is an effort to define a
National Information Framework for Landscape Conservatidhis framework would define agency
roles in providing and stewarding datasets needed by multiple agencies to work across jurisdictions
at larger scales.

4.2.3 California FRAP Review

California recently aopleted a statewide forest and rangeland assessment (FRAP)
http://frap.fire.ca.gov. A review of tisrecent assessmerand discussions withuthors and

analysts echoes of vegetation data needs from other assessments. Priorities include the ability to
maintain a consistent, continuous scalable vegetation map. Information comes from several
sources. The assessment revealed the need to enhial#cé support climate change, threats and

urban forest projects. Also lacking is a standard for gathering vegetation management activity
information across agencies. The issue of data gaps included several topics. Data currency and non
forested land dta across all lands were included. Other needs for the program include a better
inventory of invasive species, existing conditidmiparian areas and carbon stock assessments

(need better aboveand belowground data).
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The analysis team at the RemotenSing Lab in Sacramento, California is a partner with the state on
FRAP. The team was interviewed to provide information on emerging needs and data gaps related
to vegetation classification, mapping and inventory in the Pacific Southwest Region (Regdlde5
team has partnered with California FRAP to provide many products that are used for vegetation
management (fire, fuels, watershed, carbon flux, threats, etc). This partnership has promoted
development of consistent coverages on a tasgale and@oss ownerships.

The Remote Sensing team highlighted several data gaps related to vegetation information. Data

needs are expanding. There are a limited number of FIA plots and there is more relidhesen

data to support analyses that provideformation for an increasing set of business nee@®ample

designs do not meet all needs and error estimates are too high in some cases (not enough data).
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vegetationtypes and for specific attributes. For calculating carbon stocks, the Region uses inventory

strata developed from mid level vegetation maps and post stratified FIA plots. Grid intensification

plots are used for strata averages. The above ground ilredss estimates are fairly good

because the Region samples all lands. Problems are in the availability of specific volume equations

for low value and nofindustrial trees and estimating volume of shrubs and herbaceous vegetation.

Several data gaps existr carbon assessments. The Hil of decaying dead standing and down is
unknown. Urban forest data is missing. The carbon consumed in wildfire, based on fire severity is
unknown.

Data currency is being addressed with FIA plots (P2 and intensifigatits) which are targeted for
reYSE adaNSYSyid a2FF 080tSé¢ AF || RAAGAINDIFIYyOS | OGAQ.
enhanced inventory program enables the Region to better assess current conditions and trends.

The scale and map issues thla¢ Remote Sensing team encounters are most apparent when using
vegetation maps for assigning surface fuels. Difficulty with LANDFIRE products occur when
combining with other data sources to model all lands. LANDFIRE data is usually coarser, and has a
different map scale. The Region also uses the previous 5 years of activities from Forest Service
ACtivity Tracking System (FACTS) as input for fuels assessment work.

The focus on watershed restoration in the state is to increase the quantity and qualigtef.

Watershed Condition Assessments are at the HUC 6 level, roughly 10,000 to 30,000 acres in size.
This analysis uses all the vegetation map and inventory sources, and surface fuels and recent activity
information to assign a current condition andtdrmine where treatments are needed. Data gaps

in riparian areas are known. Agquatic habitat and riparian vegetation condition are needed to assess
water quality and fish and wildlife habitats. FIA plots have not adequately sampled riparian areas.

4.3 Analysis and Evaluation Methods

An extensive review of current and emerging business requirements provided the need for
vegetation data not addressed in the current Technical Guide or data needs not being met by
agency inventory programs. This review will dolgus on those needs for direction on vegetation,
classification, and mapping. When possible, inventory data needs will be captured and presented to
the SLMBOD for their consideration.

New tools are being developed to meet the business needs descritibd S Action Plan for the
blFrGA2yQa C2 NB AUSKS 2011R Mashdf thedeftdoly dRrdiently oeland use existing
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data, while some demand new information. Future data needs have also been identified through
review processes.

A primary thene characterizing the difference between emerging and past business needs is the
need to apply tools to larger geographic areas. In the past, the Agency has performed much work at
the Base (project) level and has used Néidel inventory to meet most needtand management
planning). Emerging analysis and evaluation methods and management focus require larger areas
for analysis and assessment, which is supported by current technology.

4.3.1 Standard Data Management Project
The Standard Data Management (SDM) proljext two objectives:

1. To meet agency policy needs related to inventory, monitoring and assessment (IM&A)
activities; and

2. To ensure that the field has appropriate tools to implement agency policy for IM&A
activities.

Activities underway are addressing the seven capability areas on direction and tools that were
identified in the Line of Business Study. The sponsors of the SDM project have approved the
concept of using th&®esource Inventory and Monitoringakidbook ESH 1909.)as a means of
documenting appropriate results from the SDM capability areas in addition to the implementation
policy for FSMChapterl940. The SDM Core Team provides staff support to the Information
Management Council (IMC) in addsaxyas part of their work on SDM and the development of the
FS directives (FS®hapterl940and the supporting FSH 1909)14

The IMC chartered the Sustainable Landscape Management Board of DirectoiBQEL)ND

address agency vegetation information maaatent issues. The SEROD performs roles and
responsibilities for vegetation information management. The B\ strategy for evaluating

vegetation information management is being developed. It will identify issues and challenges to
effective vegetatiod Y F2 NI GA2Y YI Yyl 3ASYSy G o ¢KS ! 3Sy0eQa
proliferation of applications serving a single purpose, function or business. Thisyaarlttrategy

will promote an open dialogue to improve Agency vegetation informatiorebggnizing overlap in
disciplines, applications, landscape, and government/public boundaries.

In 2010, the SLABODbegan workingvith NRMto conduct a comprehensive assessment of how
vegetation, ground cover and soil data are managed and used in the Agéhey2009 NRM NRIS

Report to Customers showed low use numb@sorests in 2009%por the NRM NRIS Inventory and
Mapping application and the Rangeland Inventory and Monitoring application. Other NRM
applications that manage vegetation data are used extensively (Invasive Sp68p4sof forests in

2010. Still other external databasde.g. FIREMON) are not readily accessible to corporate data
users. National protocols are keys to quality data, but many factors affect the acceptance and use of
national applications.

The SLMBOD is considering a draft Strategy for Advancing Vegetatiormation Management.
The strategy includes a national application inventory, identification of stakeholders, development
of a process to evaluate impacts of recommendations, and dedicated leadership to follow through
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and implement decisions, and a comanication plan. SLMOD will select a prototype topic area
and charter a work group to conduct the process.

TheSDMTeam has inventoried and begun to characterize national applications dealing with
vegetation information management. Tables identifiesapplications used across the agency.
Many of thesewereidentified in Table 3.1. Thesepgications are organized intbree groups: (a)
Analysis, (b) Inventorgnd(c) Activity Tracking. This inventory provides the basis for identifying
vegetation inbrmation and data needed to support agency business applicatiblote: Map Level
is assigned to the outputs or data products developed by the application.

Table 43. National Applications Utilizing Vegetation Information

Application Description Map Levé
Analysis Applications
BehavePlus A PGbased system thatses tabular data for fuel (canopy, crown, .
. - ) . 3-Mid or 4
moisture), landscape and weather attributesrtmdel fire behavior,
- . Base
effects, and the fire environment.
FARSITH-ire Area Fire behavior and growth simulatases established fuel models an .
. X . 3-Mid or 4
Simulator user input for canopy, crown, fuel moisture, landscape and weath
: . . . Base
attributes to display two dimensional growth models.
WFAS Wildland Fire | Integrated,web-based resource to support fire management
Assessment System | decisionsUses fuels, vegetation and weather datgprovide
o ' . . 2-Broad
temporal and spatial views of fire weather and fire potential, fuel
moisture and fire danger
FFI- FEATFIREMON | FFI combines FEAT and FIREMON to store and analyze ecosystg
Fire Ecology data for fire management. FIREMON databases usd@let data
Assessmernitool/ for vegetation, soil, and fuel load. FIREMON Analysis Tool (FMA
Fire Effects calculates summaries and creates exports. FEAT database is us§  2-Broad
Monitoring and support monitoring of fire effects (NPS). It can be used to define
Inventory system) strata for monitoring or sampling based on fire history.
Integrated
FFR FireFamily Plus | Summarizes fire weather and contps fire danger indices. Uses thg
National Interagency FrManagement Integrated Database 2-Broad
(weather and occurrence).
NatCRS National Calculates timber volumes using volume estimation. Contains
) . : - . 4-Base
Timber Cruise national tables/information
Forest Inventory Corporate FIA program area that has ebnapplication ¢ access .
. : - . 1-National
Data OnLine (FIDO) | FIADB for generating forest statistic summaries and Google maps
. . and 2Broad
a given area of interest.
Forest on the Edge | Corporateproject that produces maps/reports tagplaywhere/how
(FOTE) private forest product services (timber, wildlife habitat) might be 1-National
affected by development, fire, pests and pollution. Phase 1 used
National Land Cover Dataset, census data and USGS HUCA4.
NIMSCS Corporate system thatrpvides a platform for processing
National Information| FIA data and posting it on the Wdmplemenst national algorithms, .
. : 1-National
Management System lists of values, and quality assurance.
- Compilation System
Multiple Resource Spatial decision supporystem for integrating land management ar|
Analysis and road access issues to develop schedules of treatments and road
Geographic activities Requires attributed polygons faregetation stands, a road 2-Broad and
Information System | network and a treatment polygon. 3-Mid
(MAGIS) and MAGIS
Express

November 92011¢v2.11 29



Business Requirements Analysis
Existing Vegetation Classification, Mapping, and Inventory

Application Description Map Level
TEUI Toolkit Spatial and analytical tools that uandscape andield plot data
Terredrial Ecological | (soil, PNVexisting vegetation) to create and evaluate TEUI map
Unit Inventory units. Modeling to determine potential wildlife and plant habitats 3-Mid
Toolkit using occurrence data in conjunction with other geospatial data s¢

Ad fa2 &adzll2NISR o0& (KS ¢22¢

FSWEPP Interfaces | Corporate model used to evaluate erosion and sediment delivery.
(Water Erosion Uses plant community growth/decomposition, soil, climate and NA
Prediction Project) landscape data. It is not scadependent (NA).

Inventory Applications

IMPP- Inventory and | Uses outputs from other FS systems to develop program prioritieg
Monitoring Program 2-Broad
PlanningDatabase

NRMNRIS Natural Supports resource information collection aadalysis. Users can
ResourceManagerg enter, edit and analyze air, watershed, wildlife, visitor use and oth
Natural Resource types of data. Includes plot and polygon level data for vegetation
Information System | composition, structure and management/treatment.

All levels

LANDFIRE Uses vegetation cover typeomposition and structure and fuels da
with remote sensing techniques to describe and map potential an{ 2- Broad and
existing vegetation, fuel characteristics and historical fire regimes 3- Mid

conditions.

LANDFIRE Referenc| Datatase of 800,000¢eoreferencecplots used tarain LANCARE

Database (LFRFDB)| products 4-Base
MTBS Monitoring Models hurn severityand fire perimetermaps of large fires across
Trends in Burn the nationusing LANDSAT imagery. 1-National
Severity
National Hierarchy of| Corporatestandardfor classifying and mappingationalintegrated
Ewmlogical Units inventory of ecological units. Landscape (PNV series/subseries) 3-Mid
TEUI Land unit (PNV subseries, associations and association phases)

supported. Follows NCSS and Nst@8dards.
FIA-Forest Inventory| ¢ KS y I GA 2y f OSy acdiigdctsamalyzey; SnR O
and Analysis NBLIZ2ZNIa adl Gdza | yR {ThengriRaring2

component collects pletand standlevel data for site, vegetation 1-National

compostion and structure, fuels and soil. Provides a suite of analy| and 2Broad
tools (FIDO, TPO, FSVE&mple intensification can provide
accurate data for smaller areas.

NRM Infra Web-based data entry formandreporting tools that enabledrests
to manage information about constructed featurdsnd units, and 1-National
permits Includes fielecollected vegetation data for Range allotme| and 2Broad
monitoring.
Activity Tracking Applications
National Fire Plan Interagency reporting system for tracking hazardous fuels and
Operations and restoration and rehabilitation projectsAccomplishments reporting | 1-National
ReportingSystem under National Fire Plan. and 2Broad
(NFPORS)
NRMFACTSForest | Corporate databse to plan, track and report activity data. Include
Activity Tracking invasive species treatmertimber saleinformation (TIM Contracts 1-National
System and Permits)NEPA decisiorend KV trust fund plans. Reports/map.
at the national level and interfaces with NFPORS.
NRMTM - Timber Corporate system thgtroduces timber sale and forest product

Information Manager| contracts, tracks payments, collections, eReports at the national 1-National
level and interfaces with FACTS.
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Application Description Map Level
Wildlife, Fish, Rare Corporate system that providesalvaccess to thelatabase that
Plant Management | tracks accomplishments (conservation, restoratiam}he wildlife, 1-National
System (WFRP) fish and rare plant resource area€ontains several reports and a
query interface
WebDET Corporateweb-based data entry and repadrg geodatabase tool
designed to support the Forest Stewardship Progrdimacks .
2 : 1-National
activities (planned and accomplished) and creates products base
those.
TPO- Timber FIA program area that surveys timber mills for datatodoce
ProductsOutput summary tables ofrees (by speciesproduct output, mill residue 1-National
etc. to evaluate ecological and economic impacts
Forest Health Corporate dathase that tacks BrestHealth ManagemenProgram
Accomplishment funded accomplishments and project dollaRrovides states with 1-National
Database (FAD) funds to conduct forest health activities (pestlated) in a
standardized manner.

These applications and tools are used byRHoeest Service to maintain and analyze vegetation
information. The list is not complete. Itillustrates the magnitude of applications available, and
those which render similar products. Most applications were designed for sewideereporting.
They ceate products at the National map level and use large scale vegetation
attributes/classifications. The majority of the applications do not share information, as they were
conceived for a specific need. Many are not FGDC compliant.

The Forest Service baegetation information management needs at all levels, for all lands, and
across all ownerships. It needs a standardized, efficient and integrated resource inventory and
reporting system. This SEROD project will assess where economies may occurinalichte

where complementary functions exist thereby working toward a comprehensive and strategic
system.

4.3.2 Climate Change and Vulnerability Assessments

Climate change is a global issue anceaergingchallenge for land managers. There are profound
and measurable effects on vegetation e.g. type conversions, changes in growth, carbon
sequestration, all have impacts on lande patterns, land management, and sustainability. Carbon
accounting is compleand more information is needed to support calculations. The need to assess
impacts exists at all scales but the development of tools is just emerging.

Climate Change Score Caithe @imate Change Performance Scorecard (2011) is part of an

Agency stratgy to built adaptability into land management. The tool includes direction on the
FLIIINBLINAFGS a0lrtS F2NJAGAQ FLIWX AOFGAZ2Yy ® I Yy dzl
2015.

http://fsweb.wo.fs.fed.us/chief/climatechange/scorecard%20guidance%20document@201

2011.pdf

Several Climate Change score card elements utilize vegetation information:

Element 6 Vulnerability Assessmentgulnerabilty assessments can be performed at the
unit, state, multiunit or regional scale. Understanding what resources are most vulnerable
and the interactions of climate change and other stresses can help us prioritize actions.
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Element 7-Adaptation Atvities (strategies)Adaptation Activities tend to target the most
vulnerable. Strategies are typically developed at the Unit level, but sometimes broader.
Adaptive strategies require adjusting activities and decisnaking processes to ensure that
our lands continue to provide benefits under a changing climate.

Element 8 Monitoring: Monitoring is critical in identifying when to adjust. Most efforts are
being applied to scales larger than the Unit. Monitoring should have a unified;soaléd
approach that can detect and evaluate national, regional, and local trends while also
following corporate protocols and standards. FIA, Watershed Condition Framework and
Forest Health Monitoring program are examples of programs that meet some climate
changemonitoring needs.

Element 9 Carbon AssessmentCarbon Assessments are a complex process. Assessments
may be made at the Unit, state, multhit (landscape) or regional level. It is critical to
understand how carbon storage varies across the landscapd how disturbances and
management actions affect carbon stocks. The Forest Vegetation Simulator (FVS) is an
example of a climate change evaluation tool.

Climate Vulnerability AssessmemiSlimate Vulnerability Assessments have been performed on
a nunber of Forests.The ChequamegoNicolet National Forest is developing a Climate Change
Response Framework to help identify management challenges posed by uncertain climate
change. The process will involve an ecosystems vulnerability assessment tiy idhenti
ecosystem components most vulnerable, stakeholder discussions on opportunities for
partnerships, and scientific evaluation of climate change and the need for monitoring.

4.3.3 Watershed andTerrestrialCondition Assessments

Implementation of the FS ActidPlan relies upon several new evaluation and assessment
methodologies:

Watershed Condition Assessmentsmplementation of watershed condition assessments (USDA
FS 2010) required the classification of &liceéde HUCs containing any NFS lands. This
watershed classification approach was designed to be a rapid, coarse, office assessment to be
completed in a short period of time by local interdisciplinary teams. The assessments provided
a base for watershed condition and a way to prioritize watershed inmgrmnt.

Three condition classes were based on geomorphic, hydrologic and biotic integrity: functioning,

at risk and impaired. Watersheds are by definition hierarchically nested and can be viewed at a
variety of spatial scales. The vast amount of infoioragenerated by these assessments is
YIyFr3aSR Ay GKS ySgftée ONBFGSR O2N1LER2NIXYGS aeadsSy
¢CNF OlAYy3a ¢22f 062/ ! ¢¢0é D

Terrestrial Ecological Integrity Assessmentgork on a Terrestrial Ecological Integrity Rapid
Assessmenis underway (Dave Cleland 2011). This new system would parallel and complement
the Watershed Condition Framework and is focused on terrestrial resource conditions.
Landscape level assessments are needed to support Agency programs like MonitoringrTrends i
Land Change and the All Lands Conservation initiative.
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Assessments are performed on much larger areas than in the past and with more partners.
Issues associated with assessments on larger areas include the need for more information on
non-forested landsthe need for information on lands not under agency management, and the
ability to seamlessly model or map larger areas.

4.3.4 Fire Behavior and Modeling

A review of fire related applications revealed a growingmberof applications and tools related to
fire behavior and fire modeling. These applicatiaae much of the same information fise
applications listedn Table4.3and operate at the3- Mid and 2Broad Map LevelsThough no ew
business requirements weidentified, applicationsllustrate the growing body of fireelated tools
that function atthese levels

Vegetation Dynamics Development TdDDTuses vegetatiostate and transition modsl

(cover type and structudgo examine the role of various disturbance agents and management

actionsat the Broad map levellt contains basic information ownegetation and relationships

that can be edited byheuser.+55¢ Aa |y FylFfeadAOrf aakKStfté GKI
products at all four map levels.

Wildland Fire Decision Support SystemMFDSS) uselata from a variety of sources to

document fire management decisions on wildland fire incidents. Three primary data sets are
used: (1) burn probability generated by flsehavior models likEARSITE & BEHAYVE values

at risk provided by agency administrators or the RAVAR model, and (3) fire severity data
developed using fire behavior models. Data products are developed at Hd#s& and 3id

Map Levels

Fire ProgranfnalysigFPA providedand managers with a common interagency process for
planning ancevaluaingthe effectiveness of fire management strategiémalysis is performed
at the 2-Mid Map Level

4.3.5 Draft Handbook and Technical Guides Review

Review of thefollowing handbooks and guides nearing publication did not provide any new business
requirements, rather the need to have the right data at the right time, with the correct resolution in
a continuous product to meet the Agency needs.

Rangeland Handbookhehandbook references the Existing Vegetation Technical Guide for

Of  AaaAFAOFGA2Y FTYR YILLAYy3ID / KIFLJGSNI Hn a@ X NB O
Existing Vegetation Classification and Mapping dominance type floristic level, be used as a

minimiY F2NJ RSaAA3IYyAy 3T YI L dzyAidaodé alyeg RSOA&AAZ2Y A
level. Standard protocols have been developed to collect inventory data. However, they have

mostly been applied at the base levé\.drafthandbook was being circulatédr review at the

time this analysis was conducted.

Wildlife Habitat MonitoringrechnicalGuideThis Guide directs monitoring of wildlife habitat.
Collected information may include vegetation, site and setting, and wildlife attributes.
Monitoring areas range in size from fine (2 sg. m) to coarse (acres) depending on species.
Management decisionwill require some sort of condition or trend assessment. Ecological
classification and map units will be needed for interpretatioAsdrafthandbook was being
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circulated for review at the time this analysis was conducted.
http://[fsweb.wo.fs.fed.us/wfw/weu/weu_habmontechguide.html

Riparian Vegetation Monitoring Technical Guide key concepts lean heavily on fluvial
delineation guidelines, existing vegetation communities and thelnteanmake management
decisions based on hydrology, soil and vegetation characteristics. Sampling levels are both
project level and landscape level. Some existing riparian monitoring methods depend on
stratification by stream, landscape and vegetationreloteristics. Vegetation classification is

not restricted to a class level. A mapped polygon will be needed in which to apply a sampling
strategy and management scenario. Vegetation classification is needed to create a condition or
trend assessment fraawork. http://www.fs.fed.us/rd/resources/riparian/index.shtml

Ecological Site Descriptiolmhe NRCS, BLM, and FS have an MOU (2010) to develogeand
ecological site classifications addscriptions for inventory, monitoring, and assessing for
rangelands. The agencies will coordinate in the identification, classification, description, and
delineation of ecological sites; and jointly participate in quality control in the development of
ecological site descriptionsTable 4.4 describes the classification and mapping levels associated
with ecological site description.

The F8! Chapter 2060as amended, also establishes the National Framework for Ecological
Units, Terrestrial Ecological Unit Inventory Tech Guide, and development and use of ecological
sites as agency policy. Implementation of ESD's will fully complement the system for
rangehnds. Field data will be collected for vegetation, soil and site attributBise NRCS does

not make plot level data available in NASIS, only map units. It will be necessary to maintain plot
level data in the corporate NRM systemdlap units will be sintar in granularity to NRCS soill

map units and derived from plot and transect data. Existing vegetation classification, potential
vegetation classification and map unit classification will be required for this work. Map units will
be necessary for appliadanagement strategies.

A draft handbook is being circulated for revieAppendix A Tablel in the draft is similar to
Table 43.

Groundwater Dependent EcosystemmsentoryField GuidesThese Field Guides provide

standard protocols to inventory and mitar groundwater dependent ecosystems. They
specifically apply to minerogenous wetlands, those supported by groundwater which has had
mineral soil/bedrock contact. This includes springs, fens and groundwater dependent wetlands
such as marshes and swamge protocol, in part, may be applicable to other groundwater
supported sites.

The location and extent of these ecosystems must be georeferenced. Site locations may be
identified via existing map products (geology, soils, existing vegetation) ancwilhpped in

the field. Spatial area tends to hevel 1 (Base) mdevel (small springs, 2 sg. m to much larger
wetlands, acres). Field data on vegetation, soil, hydrogeology, water, fauna, TES and Invasive
species and other characteristics are collect&getation is one of the keys to site ecology and
the protocols supports NVCS vegetation types.

Data products from the Level | inventory are generally developeeMid3dViapping Level, while
Data Products from the Level Il inventory are genedslyeloped at the Base Mapping Level.
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A draft protocol is available at:
http://www.fs.fed.us/r4/projects/gwde/documentation/index.shtml

Table 4.4¢ Ecological Site Descripti@iassification and Mapping Systems

Ecological Classification Systems

Ecological Mapping Systems

Hierarchical Ecosystem Ecosystem Potential National National NRCS Soil NatureServe
Planning and | Classification | Classification | Natural Vegetation Hierarchical Geography Ecological
Analysis NRCS and FS Vegetation Classification | Framework of | Hierarchy Systems
Levels BLM Hierarchy NVC Ecological
Units
Continental | NA Macro PNV Formation/ | Domain, Land Macro-
and Region Climate Groups, Division Division, Resource ecosystem
(Ecoregion) PNV Subclasses and Region Scale
Series Province
Groups
Subregion NA Macro Plant Series:| Division/ Section and | Major Land
Climate, Formation Macrogroup | Subsection | Resource
Physiograph Area
y, PNQ; Land
Series, Resource
Formation Unit General
Soil Map
Landscape | NA Geomorphol| Plant Series:| Group/Allia | LTA NA Ecological
ogy Habitat Type| nce; Systems
Geology, Group (Dominance
Relief Type)
Potential
Natural
Community
(PNC)
Series;
Ecological
type
Land Unit NA Ecological Potential Association/ | LT Detailed Soil| Micro-
Type Plant Alliance Map ecosystem
Assocation; Scale
Habitat type
Ecological | Ecological Potential Association | LTP Soil Series
Site Type Plant
Assocation
Phase;
Habitat type
phase
Sites Vegetation | Sample site | Vegetation | Vegetation | Integrated Soil Pedon | NA
plot and soil | (soil plot plot Plot
series pedon/vege
tation plot)
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5.0 Framework and Scope

Business requirements for existing vegetation information have become more complex over time.
The ability to access and analyze vegetation information for all vegetation types and across all lands
is paramount taeffectiveland management at the landscajpeatershedscale anatollaborating and
maintaining partnerships with our ogervation partnersVegetation classification, mapping, and
inventory processes that provide Map Le8dMid) data products are the operational link between

local land and resouecmanagement at Map Level 4 (Base) and Map Level 2 (Bragdhcy

business requirements for data products at Map Level 3 are evolving ande@uaiwasd

emphasis as demonstrated blye analysis presented in Section 4.0.

To respond to this needhe Agncy InformatiorResourceBoard(IRB)ynd Sustainable Landscape
Management Board of Directo(SLMBOD)sponsoed and chartered a team topdatethe Existing
Vegetation Classifiation and Mapping Technical Guid&TR W7) (Brohman and Bryant, 2005)
whichfocuses on Map Level 3 processéd/ersight and progress on Information Asset projects like
this revision effort are monitored by the CIO and IRBcumentation on the project can be found

at: http://www.fs.fed.us/emc/rig/protocols/vegclassmapinv.shtml

5.1 Technical Guide Revision Scope

In June, 2010 th&echnicalGuide revision Core Teaewaluatedsixteenrecommendations that were
developed at the2007 assificationMapping, andnventory(CMI) Wrkshop(RSAC 200&nd

added two others (modeling guidance and cost/benefit analysis for base and mid level mapping).
G A1 S¢ A &adzS and miketdSo defiasitisdpebf thé groject. The recommended
project scope, schedule drapproachwere submitted to the project Steering Team and SB&D

for review and were approved.

The following working groups were established to develop new content for the Technical Guide and
to revise existing portions of the guide:

Inventory Integratim ¢ Describe the process to integrate inventory data into classification and
map products for all four levels (National, Broad, Mid and Base).

Map Accuracy/Utilityc Address map quality issues and make recommendations on quantitative
map accuracy assessnieand qualitative map utility assessment.

Map Unit and Feature DesigrAdd relevant information to guide information needs
assessment process and organize current Guide sections dealing with this topic. Address
appropriate use, accuracy assessments, aosiysis, map features, treatment of attributes.

Map Maintenance; Define a process for map maintenance including when, why, how and
identifying triggers. Include discussion on accuracy assessment.

Business Needs ValidatigrReview and validate whether current standards and protocols meet
existing vegetation needs. Review documentation, interview contacts inside and outside the
Agency and identify appropriate classification, inventory and mapping at all four levels
(Natioral, Broad, Mid and Base) for emerging needs.
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Nonforest Information gapg Develop a policy issue briefing paper for the Steering Team to
discuss with the SLABOD.

Thevegetation classification standardslopted by theFederal Geographic Data Committee D3
adopted FGD€008. STE052008 [Version J]in 2008must be incorporated in th&xisting
Vegetation Classification and Mapping Technical Gu{@eohman and Bryar2005). Consistent
procedures for compliance with FGDC standards are essential itatadihindscapescale
coordination across administrative units and with our conservation partnéasks associated with
this revision effortare divided inta

Phasel revisionsaddress new standards (FGD@move policy statementseformat the Guide
to be consistent with the draft FSE909.14 Section 2@&ndremove irrelevantontent

Phase? revisionscope involveaddressinghe 2007 CMIWorkshoprecommendations

5.2 Policylssues Beyond the Scope of this Effort

The USDA Forest Service dependgwantory and monitoring data and information to carry out its
mission. Two policy issues illustrate this situation.

5.2.1 Vegetation Classification and Mapping Standards

Vegetation classification and mapping across the agency has been driven by local orisgansor
needs. The ability to correlate data products with other NFS units or with adjacent land managers
has frustrated many efforts to work at larger, landscape scales. The FGDC vegetation standard is
written as a process standard, not as a standaathdequirement to allow agencies to evaluate this
need and when appropriate establish standard data requirements.

This effort will not address developmeand establishmenof national vegetation classification and

mapping standardand will use the flexkility established in the FGDC vegetation standard that
NBIljdZANSa (GKSogHhfohd ARRO I 2LINIODRI®EBGHA (2 GKS bl aA2yl €
If such standards are warranted they will be addressed as part of the Sh Qa @S3ASGF GA 2y
information strategy.

5.2.2 Inventory Program Information Gaps

Previous and ongoing vegetation inventories have often either ignored specific existing vegetation

types, have been performed #te Base Map Level for small areaspnly on NFS lands. This has

createdV @Sy G 2NE RIFGOF O2@SNI3IS 3K LAeE O2YLINRBYAaAAY3I
vegetation resources across the agency.

Numerous information data gaps have been identifiedingvarious reviews (see Section 4.3).

These information gaps are primarity vegetation from norforested lands (shrubland, woodland,

grassland) and vegetation information framon-Forest system lands ¢ KS C2NBaid { SNIA C
partners need a spatially complete and comprehensive vegetation inventory product to meet

busines requirements for broadand midlevel assessments.

The project team has provided the SIB@D a briefing on these needs and will not address the issue
as part of the revision effortittp://www.fs.fed.us/emc/rig/protocols/vegclassmapinv.shtml
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Appendix A¢ Business Requirements Analysis Process

A structured inquiry is esséal to the identification and ealuation of business requirements
supported by inventory and monitoringrotocols. A detailed review of the management
requirements and questions provides transparency and the ability to reexamine requirements and
priorities over time. This analysis provides the foundation for maintenance and revision of protocols
and techncal guidance.

A sixstep process is used to develop inventory and monitoring protaa®ifiustrated in Figure 1.

This process conforms to direction in FERapterl940 andwith procedures established by the
USDA and Forest Service Chief Informafifiicers. Theurpose is tchelp organizations avoid a
common problerssolving trap; starting a project by jumping into development activities rather than
spending time identifying the problem and defining requiremerfsom a practical perspective,
devebping a wellstructured plan makeperfect sensgbut this approach requires organizational
discipline to accomplish.

Figure 1— Inventory and MonitoringTechnical Guide Development Process
Based upon FSM 1940 requirements

1:Review What requirements must be met?

Management

Requirements Laws, Executive Orders, Regulations, and Policy (USDA/FSM)

et What are the specific management questions and associated
Management indicators/variables? Case Studies/Existing Protocols

3. Evaluate &
Prioritize

Reviews and Information What are management’s priorities?

Needs Assessment Managemant M&E Framework Themes/ Subthemes
What analysis and evaluation tools will AT M g N :
be used to develop information to Primary LMP, Project NEPA Analysis,
address management questions? Procedures Project Administration, etc.
What protocol or methods will be used to gather s.0eveiop  \\ By Mgmt. Question
data necessary to answer_management Monitoring Group/ Attribute
questions and use evaluation tools? EI0(000
What does the program cost, how can it | g,oe=e? I&M Cost
be funded and what funding priorities il Guides

exist within the program?

Identification of agency business requirements occurs in stepsilFigure 1. Business

requirements originate from laws, regulatiorand policy as well as management issues and

concerns. Once business requirements are documented and understood, the nexastgp
RSGSNN¥AYS YIFEYyF3aSYSyidQa LINA 2 NR i AtGevaluaehdld datiRViRING & 8 A Y -
be used to address #se requirements and questions.

In step 5jt becomes possible to identify inventory and monitoring methods best suited to gather
the data needed to address priority business requirements. In this instance, the goal is to develop
protocol components thiaallow local units to mix and match inventory and monitoring methods to
meet their local business needghis is essential to acknowledtee variation of business
requirements across the NFS.
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The finaldevelopment processstep6) involves the creationfocost guides.Cost guides assist local
NFS unitso development realistic budget requests and estimates for costs associated with
proponentgenerated activities affecting specific resources.

Business Requirements

Adaptive management requires a clear urstanding of the underlying business requirements for

land management activities Ly a2YS AyaidlyoSa LRftAOe FyR RANB
respond to identified needs. Business requirements stem from two primary so{seed able 1)

management requirements and management questions

Table 1¢ Business RequirementoBrces

Management Requirements Management Questions

Lawsc A variety of Federal statutes establish Forest Sen Land Management PlamsThe purpose of LMPs is to

authority for managing resources and procedural establish desired outcomes (goals and objectives), standi
requirements. and guidelines, and monitorg requirements. This may
Executive Orders and Presidential Directig&pecify include:

procedures and requirements applicable to all governme -  Ecological ContextAre ecological systems functionin
agencies for the managesnt and protection of resources. and disturbance processes operating within the natul
Regulationg, Establish the processes and policy for or desired range of variation? Are human pressures
conducting land and resource management activities. changes in ecological systems inducing changes to t
Departmental Policy Establish procedures and policies fi ecological context in which species reside?

USDA agencies responsible for or potentially affecting -  Species ContexgAre habitat relationships affected by
resources. management or ecological factors creating risk to
Agency Policy Establish agenegpecific procedures for species persistence?

regulatory requirements if not addressed directly. - Resource or Area PlagdRefine interpretations and

requirements for specific resoces or areas.

Monitoring ¢ Includes:

- Implementationg Are projects and activities being
implemented as designed?

-  Effectivenesg Are mitigation measures, best practice
and design features effective in mitigating anticipatec
effects?

- Validation- Areconservation actions achieving desire:
outcomes?

Management Requirements

Complexegal requirements andariablemanagement issuasakeit difficult to define a discrete

set of business requirements applicable to all NFS laAtimes laws and reguléns provide the
opportunity for States and Tribes to establish additional regulations for the protection of resources.
This creates an even more complex relationship between management requirements and NFS.
Protocols must be designed to allow for loadHitions within a national framework.

¢2 OO02YY2RIGS GKAA ySSRXI NBaz2dz2NOS LINRG202fa oAt
(Powell 2000) This concept is employed in a number of national inventory and monitoring

protocols, most notably the Fest Inventory and Analysis Program. Use of this concept allows for

regional and local additions to meet specific information needs within a national protocol.
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There are three primary groups of management requirements in Whaskst Service business
processes related to the management of natural resources are organized:

A. Resource Management
B. Planning and Environmental Compliance
C. Resource Information Management

These groups will be used to identify business requirements originating from laws, reguéatibns
policy.

Management Questions

al ylF3SYSyid ljdSaiAazya NS AyidSyRSRopdiaeingT2 Odza Y| y I :
assumptionsand reducing risk and uncertainty associated with decision makinig. essential to

establish priorities and focus management intervention on those questions with the highest degree

of risk and uncertainty and where actions are likely to influence the sustainability of ecological

systems or species diversity.

CostandcostET A OA Sy Oe | NS ONRGAOIE FILOG2NE Ay GKS | 38§\
and practices.Therefore, it is essential to establish clear priorities and, when possible, relationships
among management questions to focus agency and partner ressu

Designing an effective adaptive management system involves the following key steps:
¢ Determine whatmanagement questionwill be appropriate for consideration.
e Review management questions to determine potential data collection needs.

e Stratify managerant questions based on the intensity of data collection required and its
application in NFS business processes.

Managementguestions which include environmental issues, monitoring questions, and
management concerngyre organized into groupderived fromthe themes and sutthemes used in
the Forest Service Monitoring and Evaluation Framework (USFS280i¢) 2) When appropriate,
the standardized outline can include additional ghbmes within each Theme or subdivisions
within a Subtheme. Themes anslibthemes can also be collapsed into more generalized
categories.

Theorganization used within the Monitoring Evaluation Framewaflows individual NFS

administrative units to select appropriate national protocols to address their local manageme
requirements and questions Many management questions span jurisdictional boundaries. The
ability to organize data and conduct analyses across administrative boundaries is facilitated by using
a common framework. This is especially helpful as issues esdvdime and migrate across the
landscape.

A more detailed evaluation of the relationships between management questions and the
themes/subthemes will be conducted as part of the business requirements analysis. However, it is
apparent from preliminary malysis that several sdihemes may be collapsed into more general
groupings.
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Table 2¢ Monitoring and evaluation framework components

Theme 1: Conservation of Biological Diversity

Vegetation Diversity

Species Diversity

Theme 2: Maintenance of Laktkalth and Vitality

Invasive Species
Resilience to Wildland Fire Disturbance

Native Insects and Pathogens

Theme 3: Conservation and Maintenance of Soil, Water, and Air Reso

Watershed Health

Theme 4: Maintenance and Enhancement of Social Benefits

Diversity of Opportunities and Settings

Theme 5: Maintenance and Enhancement of Economic Benefits

Provision of Goods and Services

Theme 6: Infrastructure Capacity

Roads and Trails

Evaluation and Assessment

An important consideration in developing inventory and monitoring protocols is an examination of

the primary tools or methods for evaluatirige data collected to address business requirements.

An examination of primary evaluation tools is important tsere that data inputs necessary to

GRNRA @S¢ Y2RSta NS o0SAy3a 02ttt SOGSR a LI NI 2F Gf
a2dz2NDOSad ¢KA&d SEFYAYyLGAZ2Y Ff&a2 lFaarada Yyl 3aSNE
developed and reportw the success of adaptive management programs.

In general, very few management questions are addressed directly by data collected in the field.
Often multiple measurements and observations over time are required to develop trend or baseline
information. In some instanceslata sets from other inventory programsay be addedo develop
correlations and/or investigate causdfect relationships.

Causeand-effect relationshipsare much more difficult to determine and require a structured
(research or adminigative) investigation to isolate causal factordonitoring dataprovides limited
informationfor determining causeand-effect relationships However, nonitoring can serve as an
indicator of the need to invest in these more detailed, expensivestigations.

dassification systems, models and analysis toolsl ugthin the Forest Service or documented and
maintained by other organizations is preferred ottee development of new analysis tools and
methods. Using existing produatssultsin lower analysis costs and provisigne ability to rely upon
documentation and reviews associated with published/adopted methods.
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Relationship between Business Requirements & Intensity Levels

LG Aa SaasSydialrt (G2 RS@St 2LJ ted mdbies @ @ddoneatdthaO | | 3 S¢
can be matched to local NFS business requirements. To provide this flexibility and ensure

appropriate use of the resulting protocols, the relationship between business requirements (why

data are collected) and inventory anmtbnitoring protocols (how data are collected) must be clearly
described. In addition, an understanding of how data are analyzed and evaluated to address
management requirements and questions is necessary to assure associated costs and required skills
arerecognized in program formulation and development of cost estimates.

At different decision scales theege relationships between management requirements and
guestions and the data needed to address those questidige amount of effort or intensity of
inventoryand monitoring is often dependent on the decision scale.

There are also logistical reasons for the use of inventory and monitoring intensity levels or scales to
2NBFYATS LINRB(G202f ao ' @FAfLFotS A YWStolieydR &1 Af f &
specific resources. By providing a variety of inventory and monitoring intensity levels, individual

units can make determinations on the extent of resource inventories and adjust the scope and
resolution of data collected.

It is also commonadr NFS managers and specialists to focus on the field data collection activities
associated with protocol implementation. This narrow focus often ignores a significant amount of
workincludingthe need for specialized skills to facilitate data analystseraluation For this

reason, a common template is used to describe the business requirements, data elements or
indicators andhe inventory procedures used for each intensity level. Again, the purpose of this
documentation is to provide for regional docal augmentation of national protocols in response
to localized business requirements. Tietationship between business requirements and resource
inventory and monitoring intensity levetsd scales iglustrated inFigure 3.

1. Protect, Conserve and Restore
-Water Chemistry/Flow
-Biological Diversity or Habitats

2. Manage Environmental Effects

) -Manage Ongoing or Proposed Actions
Intensity -Mitigation/Design Effectiveness
Level Il -Validate Effects Projections

1. Protect, Conserve and Restore
-Waters
-Listed Species and their Habitats
-Biological Diversity or Habitats

I&M Intensity Level

Intensity 2. Assess & Disclose Environmental Effects

Level Il -Monitoring Project/Activity Implementation
-Pre-NEPA Assessment (Left-Hand Side)
-Activity Effects (Risk/Uncertainty)

1. Protect and Conserve
. -Waters
Intensny -Listed Species and Their Habitats
Level | -Biological Diversity or Habitats
-Condition/Effects of Activities

General Location Features and Function and
and Characteristics Characteristics Interaction with Project-
Specific Design and
Increasing Level of Detail Mitigation Measures

Management Question Scope and Data Resolution
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The number of management questions and the level of detail needed to adtit@ssincreases

with inventory and monitoring intensity. Specific management questions will be identified and
associated with business requirements as part of the analysis. dEéof boxes on this diagram
represents a grouping of management requirements. The level of detail and resolution for data
elements needed to support the business requirements increases from Level | to Level lll. For
example, the types of informatiorotiected in Level | for vegetation would be more general than
those collected for Level Ill.

Defining Resource Types

Often times there isno consistent set of definitions or classification system within the Forest
Service foa specific resourceDifferent classification systems and definitiarem beused by
organizations in response to their particular mission or focus. Exarapteganizationsnclude the
Federal Geogd LK A O 5 | (i (FGD®) €lxskificatiéh8 Q&5 Nadidnal Vegetatio
Classification Standay&¥ersion ZFGDESTBR005, FGDC 2008), or thdational Researc@ouncil.

Methods foridentifyingand definingspecific resourcemustbe described and correlated with other
Forest Service ecological classification systelfsesealassification systemmay includethe
hierarchy of terrestriaécologicainventoryunits used in EcoMafCleland et al1997) the hierarchy
in the Existing Vegetation Classification, Mapping and Inventory Technical Guid&/(@dR,and
the hierarchy 6 aquatic ecologicahventory units (Maxwell et al. 1994). These mapping systems
conform to standards adopted by the Federal Geographic Data Committee.

Samplingorotocolsare developed to improve efficiencyProtocolgecognize practical
considerationgegarding inventory and monitoring of specific resource features. In some instances
the appropriate method for data collection must be selected by a field crew upon visiting a site.
This requirgalignment of basic data collected at different invernyjtdevels between protocols,
including protocols for unrelated resources.

To facilitatea practical, efficient approackhe resourcedata will need tausedefinitions and
standards adopted by the Forest Service. Existggtationtypes and classassedin resource
protocolswill be consistent with Forest Service standards for-atide vegetation Brohmanand
Bryant2005).

Summary

In summary, a thorough evaluation of business requirements for resource protocols establishes a
sustainable and flexiblimventory and monitoring system that:

1. Provides high quality data to support decision making;

2. Acquires data needed to address priority management questions; and

3. Provides data necessary for key agency assessment and evaluation needs.
With this foundation theForest Servicand its partnerswill be in a better position to usadaptive

managementipproacheso I RRNBX da OdzZNNByYy G | yR FdzidzZNB YI yI 3SYSy
ecosystems.
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Appendix B¢ Information Management Concepts

Information managemensia structured process to bring quality information in the right form to the
right people at the right time to support sound and deliberate decisions and to generate ideas (U.S.
Forest Servicel992. For information to best support the mission and buskes$the organization,
information management must be driven by Forest Service strategic goals and business
requirements. As a result, it is important to define business needs or requirements that support the
purpose of collecting data in the field, defion of data standards, development of methods or
protocols for data collection, storage of data in accessible data systems, quality control and
assurance, information security, and management of the information system over time.

Business Requirement&nalysis

A structured inquiry is essential identifyingand evaluaihg business requirements. A detailed
review of management requirements and management questions addressed provides both
transparency and the ability to reexamine requirements being esisied and their priorities over
time.

Business requirements originate from laws, regulations and policy as well as management issues and
concerns. Once business requirements are documented and understood the next phase of the
analysis is determingY I yF 3SYSy i Q&8 LINA2NRARGASa T2 ment RRNS&aaAy3
evaluatng how data collected will be used to address questions.

At this stage in the process it becomes possible to identify inventory and monitoring methods best
suited to gather the dta needed to address priority business requirements. Data storage and
analysis are also supported by the business requirements analysis.

Over time business requirements and priorities are expected to change. A structured business
requirements analysis ieeded to provide a benchmark for evaluating the effects of changing
requirementss

Basic Data Collection vs. Interpreted Data

Information needed to support decision making takes many forBesicdateO2 yaA aidia 2F a NI ¢
data collected in the field thatas not been processed or interpreted. This data provides the

foundation for a variety of interpretations and persists over tinheterpreted data although

valuable, is often developed for specific purposmsinotbe transferred to other users, and ma

not persist overtime. Information management systems must focus on the storage of basic data to

provide longterm utility.

Data Standardization
To ensure the compatibility and utility of information across the agency we need congisiant

standardsand protocolsthat support agency business needkhis provideslatathat canbe used
multiple times for multiple purposes.
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Common standards facilitate data sharirfguture threats
G2 GKS ylraAz2yQa F2NBada |
jurisdictional environmenwill challerge partners to be
consistent Data standards are often set by other entitjes
for examplethe Federal Geographic Data Committee and
agencies with governmentide responsibilities assigned b
Statue or Executive Order.

As geographic information systemsvieamatured and
become the principle method of analyzing and assessing
data, geospatial location has become an essential
component of our data standards that increases the utility
of data within an information management system.

X Standardization Increases Utility
I?hereNa‘;e Xm%ler%uts elxaxph:\ésawe
take for granted every day that are
the product of standardization. The
impetus for these standards often
had its roots in the need to
integrate across organizations and
various mission areas. Notable
examples include railroad
figaugeso, fire
ammunition standards used by
NATO forces. All aimed at one
goal; increase the ability to
integrate different organizations
around common goals or efforts.

A

h o

Core Data Concepts

y |

The morefundamentalthe data (inventory, personnel records, business processes) the larger the
proportion of standardized and shared information. Conversely, more specialized, interpretive, or
external information systesihaveess standardized, shareaformation. Beyond the standardized,
shared information, each data system would continue to have flexibility for other data needs. Data
standardization within this context is often referred to@we data or variableand is often

represented in the fdbwing diagram:

Change Management

Information systems must adapt to changimgsinesgequirements and technologyTo sustain an
information system, aefined change managemeptocesghat considers business requirements,
management priorities, the results of research and development is essential

A change management systamnustprovide order and organization to requests for improvement
andfor problem resolution encountereduringdeployment Without an established system, the
governance body cannot establish a version control process and manage the gyiatémabsence
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