


Resource Inventories and Monitoring

Rangeland, Pastureland, and Forestland Inventory and Monitoring

Grazing land inventories are conducted with the client to provide basic information for use in making resource management decisions. Thorough inventories, using good quality technical guides, help clients recognize the extent, nature, importance and limitations of their natural resources.  They also lead to a greater understanding of the interrelationships between soil, water, air, plants and animals in our human environment (SWAPAH).

At a minimum, grazing land inventories will include:

· A field inventory of physical features (fences, waters, roads, etc.)

· A field inventory of ecological sites or forage suitability groups.

· An assessment of similarity index and rangeland health on rangeland

· An assessment of forage production on all grazing lands.

· Assessment of resource concerns (SWAPA+H)*
· An assessment of past facilitating and accelerating practices (brush mgt., prescribed burning etc.)

· An assessment of other land uses (irrigated, wildlife, etc.)

* As a minimum inventories will determine and document if any of the following resource concerns occur:

	Resource Concern
	Assessment/Documentation Tool

	Soil Erosion – Sheet and Rill (Pastureland)
	RUSLE2 

	Soil Erosion – Wind (Pastureland)
	Wind Erosion Equation 

	Soil Erosion – Irrigation Induced (Pastureland)
	RUSLE2 

	Soil Condition – Rangeland Site Stability (Rangeland)
	Interpreting Indicators of Rangeland Health (TR 1734-6), Version 4, Soil and Site Stability Attribute 

	Water Quantity – Inefficient Water Use on Irrigated Land (Pastureland)
	Irrigation System Reorganization 

	Water Quantity – Rangeland Hydrologic Cycle 

(Rangeland)
	Interpreting Indicators of Rangeland Health (TR 1734-6), Version 4, Soil and Site Stability Attribute 

	Water Quality – Excessive Nutrients and Organics in Surface Water (Pastureland)
	WINPST Risk Assessment

	Water Quality – Excessive Suspended Sediment and Turbidity in Surface Water
	Rangeland - Interpreting Indicators of Rangeland Health (TR 1734-6), Version 4, Soil and Site Stability and/or Hydrologic Function Attribute.  
Pastureland - RUSLE2 and documentation sediment is moving into surface water 

	Air Quality – Particulate matter less than 10 micrometers in diameter (PM 10)
	Applies to non-compliance PM 10 areas only.  

	Plant Condition – Productivity, Health and Vigor
	Rangeland - Similarity Index and Ecological Site Description production estimate 
Pastureland - Forage yield estimate 

	Plant Condition – Threatened or Endangered Plant Species: Plant Species Listed or Proposed for Listing under the Endangered Species Act
	Refer to U.S. Fish and Wildlife Service web page and County Species List http://www.fws.gov/southwest/es/arizonaes/

	Plant Condition – Threatened or Endangered Plant Species: Declining Species, Species of Concern
	Refer to local, tribal and/or Arizona Game and Fish database: http://www.azgfd.gov/w_c/edits/species_concern.shtml

	Plant Condition – Noxious and Invasive Plants
	Use “Plants” web page link to Arizona and surrounding state noxious weeds lists and/or eFOTG

	Fish and Wildlife – Inadequate Food
	Wildlife Habitat Evaluation Guide (WHEG) “Food” components

	Fish and Wildlife – Inadequate Cover/Shelter
	Wildlife Habitat Evaluation Guide (WHEG) “Cover/Shelter” components

	Fish and Wildlife – Inadequate Water
	Wildlife Habitat Evaluation Guide (WHEG) “Water” components

	Fish and Wildlife – Habitat Fragmentation
	Wildlife Habitat Evaluation Guide (WHEG).  Identify species and what has caused the fragmentation to occur

	Fish and Wildlife – Threatened and Endangered Fish and Wildlife Species Listed or Proposed for Listing under the Endangered Species Act
	Refer to U.S. Fish and Wildlife Service web page and County Species List http://www.fws.gov/southwest/es/arizonaes/

	Fish and Wildlife – Threatened and Endangered Species: Declining Species, Species of Concern
	Refer to local, tribal and/or Arizona Game and Fish database: http://www.azgfd.gov/w_c/edits/species_concern.shtml

	Domestic Animals – Inadequate Quantities and Quality of Feed and Forage
	Forage Balance Worksheet

	Domestic Animals – Inadequate Stock Water
	Livestock water budget from Chapter 31, Engineering Field Manual or Montana Stockwater Pipeline Manual

	Domestic Animals – Stress and Mortality
	Document cause and extent


A logical sequence for grazing land inventory is as follows:

Choose a suitable map base with the rancher.  USGS topographic maps (7.5 min.) are recommended for grazing lands which include rangeland and/or forestland.

If soil survey information exists for the area, use it to develop a preliminary ecological site map.

Assemble ecological site descriptions or forage suitability group descriptions that may be needed to complete the inventory. 

Obtain a land ownership map of the area, either from field office files, Customer Service Toolkit GIS system, Arizona State Land Department, BLM, or Forest Service

Map all physical features, cultural features; map and delineate ecological sites, forage suitability groups, and soils information if available.  Identify and map areas of concern, including active gullies, streambank erosion, wetlands, riparian areas etc. Obtain ranch names for water developments, corrals, and pastures.  Identify resource problems (SWAPAH) and note on Arizona Resource Concerns and Quality Criteria Assessment worksheet.  Select representative areas by pasture, to sample for similarity index, rangeland health, production and wildlife habitat index as appropriate. 

Sample representative ecological sites to determine Similarity Index and Rangeland Health on rangeland. Determine forage production on rangeland, forestland, pastureland or hayland.  

Inventory methods for conducting rangeland, pastureland, and hayland inventories are found in the National Range and Pasture Handbook and in the 1996 Interagency Technical References, Sampling Vegetative Attributes, and Utilization Studies and Residual Measurements. Guidance for conducting forest inventories is found in the National Forestry Manual. Tree production information on pine, fir, and other lumber species is collected on the WOOD-5 Form.   Inventory procedures for juniper and pinyon stands are in the publication Inventorying, Classifying, and Correlating Juniper and Pinyon Communities to Soils in the Western United States. 

Range and Forest Ecological Site Descriptions for Arizona are found in Section II of the Field Office Technical Guide or the Ecological Site Information System (ESIS).  Major Land Resource Unit maps and descriptions are found in Sections I and II of the Field Office Technical Guide.

New employees conducting rangeland and forestland inventories are required to use the double sampling method for their first two years for collecting herbaceous and shrub data.  After this period, employees may use other approved methods in the above references. Whenever an employee confronts new or different ecological sites or feels uncomfortable with his or her ability to use other approved methods, double sampling techniques should again be used.

Complete ecological site maps or forage suitability group maps are a required part of all conservation plans.  Review prepared maps and legends with the rancher and appropriate agency personnel for accuracy, names, etc.

An existing inventory will be reviewed and updated as necessary for new or revised planning work when it is more than 5 years old and there has been no follow-up monitoring. Updated inventories will be required when:

· Ecological site descriptions have been revised.

· A soil survey has been completed in the planning area.

· When the ranch has changed ownership (to involve the new owner in the inventory and planning process).

Minimum inventory will be one key area inventory per pasture on rangeland or each forage suitability group on pastureland.  On rangeland where an ecological site polygon inventoried as the key area for a pasture extends into an adjacent pasture(s), and 1) the inventory transect adequately represents the ecological site in the adjacent pasture(s), and 2) the ecological site adequately serves as a key area in the adjacent pasture(s) a separate inventory transect is not needed in the adjacent pasture(s).  Different ecological site states, and/or significant differences in similarity index (SI) or Rangeland Health attribute ratings should be delineated and inventoried separately.  All ecological sites, their states, and significant differences in similarity index or Rangeland Health attribute ratings contributing noticeably to the forage balance or extent of a resource concern should be inventoried.
Determine acreage by pasture, ecological site, ecological site state, similarity index (greater or less than quality criteria), Rangeland Health attribute ratings, and forage suitability groups. 

Develop a complete ranch summary of forage available by pasture, ecological site, and /or forage suitability group and provide the information to the client as part of the conservation planning process. 

On rangeland determine Similarity Index and Rangeland Health by comparing the present plant community production and diversity to the Ecological Site Description plant community using the Similarity Index and Rangeland Health worksheets.  Approved procedures for determining Similarity Index and Rangeland Health are found in the National Range and Pasture Handbook.  Document the benchmark conditions in the Conservation Plan and provide the information to the client.   

On forestland, pastureland, and hayland, compare current forage production to the potential for the site.  

Document benchmark forage production in the Conservation Plan and provide the information to the client.

Recommended initial stocking rates, based on the available forage production will be provided to the client using a forage animal balance worksheet or Grazing Lands Spatial Analysis Tool (GSAT). Methods and worksheets are in Chapter 5, Section 3 of the National Range and Pasture Handbook.

An accurate and thorough inventory of the resources on a ranch, combined with a high quality map of the physical and cultural features, provides the land user and the NRCS conservationist a framework for developing achievable goals for the resources. The information developed will be used in formulating management strategies and evaluating the needs and feasibility of new facilities or manipulative practices.

Data gathered during an inventory is assembled and analyzed to help the rancher and the NRCS conservationist determine goals for the natural resources, determine the needs and feasibility of structural, manipulative or accelerating practices and to formulate management strategies.

Types of analysis which can be made from inventory data can include, but are not limited to:

· An analysis of water supplies by pasture; their dependability, quantity and spacing, can be done to help determine the kind and amount of water development needed to implement various grazing management strategies.

· An analysis of pasture size and carrying capacity can be made with the rancher; incorporating distribution adjustments, animal numbers, number, kinds, and classes of herds, and seasons of use, to help develop prescribed grazing schedules.

· A forage nutritional balance analysis can be developed using forage quality information in combination with livestock diet and nutrient requirements throughout the year, to help the rancher determine the needs for supplemental feeding.

· An analysis of utilization patterns by pasture can be made to assess the needs for changes in season of use or class of livestock, the need for additional fencing or the use of tools like salting, herding, burning, or fertilizing to improve livestock distribution and achieve proper grazing use. Analyses of past grazing management on composition, forage production, and ground cover may also help the client better understand local grazing impacts.

· Evaluating the effects of past practices can be done to help the rancher decide where the quickest and greatest returns will occur from changes in grazing management or from the use of accelerating practices like brush management and range seeding.

· The analysis of grazing land inventory information helps determine the feasibility of various management strategies.  They can also help the rancher make good economic decisions in applying conservation practices. 

The most critical stage in the conservation planning process on grazing land is after the completed plan is delivered to the cooperator. Follow-up, including practice design, and the establishment of monitoring during the first year or two after plan implementation is critical.  During the first years of the plan implementation, NRCS should be available to help the rancher;

· Design and check needed practices

· Assist in establishing monitoring that is based on resource objectives
· Assist in planning the grazing management for the coming year
As the plan becomes better established, follow-up contacts will normally become less frequent.  Eventually annual reviews to monitor changes in the plant community, assist with the development of the next year’s grazing plan, and to document progress towards meeting resource objectives will normally be all that are required, unless special conditions or problems are encountered.

The NRCS range program in Arizona offers a basic level of services to cooperating ranchers who are willing to work with us in developing and implementing a conservation plan.  These services include monitoring vegetative trends at key areas and assessing the forage produced to help the rancher prepare a grazing plan for the coming year.  This is ideally done in the fall, after the year’s forage crop has been produced.

This level of follow-up on new plans results in an adequate commitment on the part of NRCS to assist rangeland users to adequately treat their land.  On older plans, yearly follow-up should be provided for maintenance or to try and bring them up to new plan standards.

The purpose of monitoring is to assist the cooperator to measure progress toward meeting their planning objectives, and to determine progress toward meeting NRCS resource quality criteria 

The goal of monitoring is to help the client see the changes that are occurring as a result of their management efforts, and to help them document these changes.  

Evaluating the applied conservation plan is a continual process designed to sort out the measures, practices or schemes which either work or do not work.  Evaluations can be made of the economic and ecological impacts of applied conservation.  

Planning, implementing, and evaluating are repeated in the NRCS planning process to arrive at resource management systems that work.

The impacts of management are determined by monitoring change in vegetation and rangeland health.  Permanent transects should be located at Key Areas.  These transects should be re-read periodically to detect changes in the plant community.  Other items recorded at the Key Area will include levels of utilization, production, rangeland health, and similarity index.  Other information that can be valuable includes numbers and class of livestock and season of use.  Animal production and precipitation data can add greatly to the monitoring effort by helping the rancher and NRCS conservationist analyze why change is or is not occurring.

On pastureland, the impacts of management are determined by monitoring forage production, utilization, fertilizer application, and water use.  Monitoring information should include, at a minimum, irrigation efficiency, forage production, and utilization.  Other information, including numbers and class of livestock, season of use, and fertilizer application can help the rancher and NRCS conservationist analyze whether the management needs further adjustment.

Vegetative monitoring can provide information useful to both the rancher and NRCS.  Monitoring helps the rancher decide how to modify the grazing schedule, or decide if or when acceleration practices are needed to reach the vegetative objectives in a more reasonable length of time.

Monitoring helps NRCS employees learn how the ecological sites and forage suitability groups respond to a variety of grazing management strategies, climate variations, land treatment practices, and other factors.  This information will help improve Field Office Technical Guides, Ecological Site Descriptions and forage suitability group descriptions.

Key Areas

A key area is an area within a pasture that is selected to represent the pasture. Key areas are carefully selected to represent typical grazing patterns and resource concerns.

A key area is usually established in each pasture. A key area may represent more than one pasture when the pasture size, forage suitability group or ecological sites, and management treatments are similar.

Characteristics of a key area include:

· Provides a significant amount of forage.

· Easily grazed.

· Easily accessed.

· Consists of a single forage suitability group or ecological site.

Final selection of key areas is usually completed after an evaluation of the pattern of grazing use in a pasture after implementation of the new planned grazing system.

Monitoring
Monitoring locations should be established using the following criteria:

· They must be located within the key area.

· They must be located on one ecological site or one forage suitability group.

· The soils within the area must be stable (no accelerated erosion).

· On ecological sites, the area must have potential for change in a reasonable length of time. The area should have at least remnant representation of the species being managed for.  Invasive species should not be so abundant as to limit the areas ability to recover.

Monitoring may be done in other areas at the request of, or in accordance with the objectives of the landowner or manager.

Utilization

Utilization will be evaluated on key areas to determine if the forage to animal balance requirements for prescribed grazing are being met.  Approved methods for determining range utilization are those described in the National Range Handbook, and the 1996 Interagency Technical Reference, Utilization Studies and Residual Measurements.

Rangeland Health and Similarity Index

On rangeland, Similarity Index and Rangeland Health will be determined at the key area the first year of plan implementation.  They will be reevaluated when monitoring evidence indicates that a significant change has occurred. 

Instructions for determining Similarity Index and Rangeland Health are found in the National Range and Pasture Handbook.

Acceptable vegetation sampling methods for determining Similarity Index are harvesting, estimating and harvesting (double-sampling method), dry weight rank method, estimating (by weight units), and ocular estimation of species production utilizing the AZ Range-1 worksheet.

The dry weight rank method will be used in conjunction with the comparative yield method to estimate production.  Percent composition estimates of individual species obtained through the dry weight rank method will be converted to individual species production estimates utilizing the production estimate obtained through the comparative yield method.
Instructions for sampling vegetation can be found in the National Range and Pasture Handbook and the 1996 Interagency Technical Reference, Sampling Vegetation Attributes.
Range Trend

Trend is defined as the change in the plant community over time, relative to its potential.  There are two basic kinds of trend evaluations

Apparent trend is a "one point in time" evaluation of whether a plant community is improving or deteriorating in relation to its potential. 

Measured Trend is a "multiple points in time" evaluation that determines whether a plant community is improving or deteriorating in relation to its potential by monitoring and documenting change over time. It requires the establishment of permanent monitoring locations where data is repeatedly gathered.   NRCS in Arizona will use measured trend for monitoring.  

Trend procedures are outlined in the National Range and Pasture Handbook, and the 1996 Interagency Technical Reference, Sampling Vegetative Attributes.

The pace frequency method for measuring trend is the preferred method for NRCS in Arizona. It provides a permanent record of plant community changes that result from changes in climate, management, and conservation practice application.  It helps ranchers measure progress towards meeting their objectives.  It shows how changes in grazing management can impact grazing land vegetation.   It provides feedback to Rangeland Management Specialists on the results of their planning activities.  It helps NRCS determine a site’s inherent response potential or ability to recover following changes in management or the application of conservation practices.

Trend monitoring should be done annually, until one complete grazing cycle has been completed.  After that it should be done at least every 2 to 3 years to evaluate vegetative changes. On rangeland, similarity index should be read and documented periodically when trend data indicates a significant change in species composition.
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