PROJECT ID: 1991062000

Spokane Tribe of Indians Wildlife Mitigation Project.

Sponsor:
STOI

Subbasin:
Lake Roosevelt

Addressing ISRP Comments.

2) ISRP COMMENT: On –going, 

Response: 

This is the same project as was submitted in 1999,  20081. At the time this project was submitted it was submitted without 199106200 number attached, and during the process an arbitrary number was assigned to this project. 

3) ISRP Comment: 

a) Proposal should contain design and protocols with references for data collection in the M&E section. 


Response: 

The below mentioned Monitoring and Evaluation Criteria was submitted to the CBFWA Wildlife Committee by Paul Ashley, WDFW and Matt Berger CCT, for review as being adopted as criteria to conduct M&E on mitigation lands. The below mentioned criteria is currently being implemented on WDFW Mitigation Lands (Wenas). The Spokane Tribe of Indians Wildlife Program is currently reviewing the criteria and is planning on implementing the mentioned criteria to conduct M&E using these methods and protocol our mitigation lands on the Spokane Indian Reservation. 


b) Plans for electronic storage:


Response:


The STI Wildlife Program will begin working with the STI MIS Department to build a 


website to store and house the data. We will also be working with other Wildlife Managers within the Inter-Mountain Province on where to store all data.

MONITORING AND EVALUATION

Background
Monitoring is a tool for detecting change and identifying problems in the early stages before they become obvious or a crisis.  If detected early, problems can be addressed while cost effective solutions are still available.  For example, an invasive weed species is much easier to eradicate/control at the initial stages than attempting to eradicate it once established.  Monitoring is also critical for measuring management success. Good monitoring can demonstrate that management strategies are working and provide evidence supporting the continuation of management.  Conversely, monitoring can also show a need to change current management strategies.

Monitoring is a key component of “adaptive management,” in which monitoring measures progress towards or away from meeting management goals and objectives and provides evidence to continue or change current management strategies.
    In practice, most monitoring measures change or condition of the resource whether it is a plant community, or a wildlife species. If objectives are being met, management is considered effective. 

( Was not able to paste the adaptive management cycle)

Figure 18. The adaptive management cycle.  Note that monitoring provides the link between            
     objectives and adaptive management.

The adaptive management cycle, illustrated in Figure 18, consists of four basic steps.

1. Resource objectives are developed to describe the desired condition.

   2. Management is designed to meet the objectives, or existing management is continued.

3. The response of the resource is monitored to determine if the management objective has been met.


4. Management is adapted (changed) if objectives are not reached.

Monitoring, as part of the adaptive management cycle, has two primary components. The first is that monitoring is driven by management objectives.  What is measured, how it is measured, and how often it is measured are defined by how an objective is described.  The objective describes the desired condition.  Management is designed to meet the objective.  Monitoring is designed to determine if the objective is met.  Objectives form the foundation of the project.  

The second component is that monitoring is only initiated if opportunities for management change exist.  If no alternative management options are available, expending resources to monitor something is almost futile. For example, since vegetation management (with exception of weed control measures) on shallow lithosols soils is impractical, it is not wise to use limited monitoring resources on these areas (this does not preclude general plant community inventories). In such cases, monitoring resources should be directed towards opportunities where management solutions are available.

Measuring change over time is the main characteristic of monitoring, but change can be measured as trend studies, baseline studies, long-term ecological studies, and inventories as well. Monitoring on the Spokane Indian Reservation will be tied to management objectives and will include plant community surveys similar to those conducted in conjunction with the baseline HEP analysis. 

Basic monitoring on the Spokane Indian Reservation will be accomplished by Tribal staff, Vegetation Management Team personnel, and volunteers on a periodic basis. M&E protocols and techniques are subject to change as new information becomes available. The following four monitoring surveys will be conducted:

 1. HEP surveys (five year intervals)

 2. General cover type/vegetation surveys (five year intervals)

 3. Site specific enhancement and maintenance activity surveys (one to five year intervals)

 4. Wildlife species response/trend surveys (one to three year intervals)

Monitoring falls under two general categories i.e., habitat monitoring and resource monitoring. Replicating HEP surveys is an example of habitat monitoring which describes how well an activity meets the objectives or management standards for a particular cover/habitat type. “Optimum” (1.0) habitat suitability for each HEP model variable is the standard against which the effectiveness of management is measured.  

In contrast, resource monitoring focuses on vegetation and/or wildlife and describes some aspect such as height, percent cover, density, frequency, population characteristics, and/or species response. Both general cover type/vegetation surveys and monitoring of site-specific enhancement and maintenance activities are examples of resource monitoring.

Specific Monitoring and Evaluation Protocol

The primary concept behind establishing M&E transects is to detect change.  Permanent transects are recommended over temporary transects because the statistical tests for detecting change from one period to the next in permanent sampling units are much more powerful than on temporary sampling units. This advantage usually translates into a reduction in the number of sampling units that need to be sampled to detect a given magnitude of change.  The monitoring and evaluation protocols described below reflect the minimum monitoring necessary to ensure project goals and objectives are being met.  These protocols, developed by Columbia Basin Fish and Wildlife Authority (CBFWA) members will be modified as new techniques are developed. Wildlife Area staff and Vegetation Management Team members will collect additional plant community and wildlife population data if needed.  

Habitat Evaluation Procedures tc "Chapter VII. B1.  Habitat Evaluation Procedures " \l 3
A minimum of 25 percent of the baseline HEP transects, located in areas not directly effected by enhancements or maintenance activities, will be replicated by Wenas WA staff every five years to monitor general habitat trends.  At least two baseline transects will be replicated in each cover type within each management unit. Evaluators will use the same measurement techniques/instruments described on Table 56 and within specific HEP models to measure habitat variables. 

Evaluators will repeat the transect procedures described in Chapter V. B. Habitat Evaluation Procedure Methods and conduct HEP surveys within the same general time frame as the original baseline transects to ensure results are comparable. Photo points will also be re-photographed and/or established as needed. If time/funding constraints allow, more detailed plant community inventories will be conducted along with HEP variable information.

General Vegetation Monitoring - Shrubland/Grassland Cover Types

Vegetation sampling on shrub-steppe plant communities will focus on detecting changes in frequency of bluebunch wheatgrass, needle-and-thread grass, Idaho fescue, cheatgrass, and knapweed.  Bluebunch wheatgrass, needle-and-thread, and Idaho fescue are native perennial bunchgrasses that are highly susceptible to grazing pressure and competition from non-native plant species. As a result, these species are good indicators of general habitat quality.
  

Likewise, cheatgrass, mustards, Russian thistle, and knapweed are indicators of past/present disturbance. Frequency/percent cover of sagebrush spp. and bitterbrush will also be monitored to assess shrubland habitat quality/trends
 (evaluators should review HEP transect results in Attachment 2 and/or confer with Vegetation Management Team members prior to modifying the species recommended for frequency monitoring) The rationale for using frequency is explained below.

Percent frequency was selected as the monitoring technique because it is appropriate

for any plant species’ growth form. It is appropriate for monitoring some annuals, whose density may vary year to year, but whose spatial arrangement of germination remains fairly stable such as cheatgrass.  Rhizomatous species, especially graminoid species growing with similar vegetation, are often measured by frequency because there is no need to define a sampling unit such as percent cover or density.  Frequency is also a good measure for monitoring invasions of undesirable species as well as increases/decreases in desirable species..  

Another advantage of frequency methods over methods for measuring cover is the longer time window for sampling.  Once plants have germinated, frequency measurements are fairly stable throughout the growing season as compared to cover measurements which can change considerably from week to week as plants grow.  The biggest advantage of frequency methods, however, is that the only decision required by the observer is whether or not a species occurs within the plot.  Technicians can be easily taught to measure frequency with minimal training on methodology and species identification.  If the species is easy to recognize, frequency plots can be evaluated quickly.

Frequency data only provides information on the number of individuals, or the change in that number relative to the size of the plot frame or its subsections. It is a good methodology to determine if a site has more or less plants of a specific species; however, it does not provide other information that may be useful for habitat or plant community characterization (Perry, pers. com.)  

Frequency is also affected by both spatial distribution and the density of the population.
  Because of this it is difficult to interpret changes biologically since it is  not known if a change is due to density, distribution, or both. As a result, frequency data will be augmented with abundance and density information.  

Frequency is a measure dependant upon plot size and shape. Plot size should be such that plants being measured fall between the 20 percent to 80 percent range (Perry, pers. com.). Therefore, the plots used to determine frequency must be identical to compare different studies. Herbaceous cover and frequency data, collected during the HEP baseline analysis, was obtained using the same 0 .5 meter2 rectangular microplot as recommended for use in this M&E protocol.  Frequency data from baseline transects can be used, rather than a pilot study, to estimate M&E transect sample size.  

Transect Procedures

A minimum of two transects will be established for each cover type within each management unit. Transect locations/start points will be determined using standard procedures (this can be accomplished as a pre-field activity). Transects will be established at least 100 meters from the edge of the cover type

and away from roads and other anthropogenic factors (unless the disturbed area is the target site) as follows:

1. Select a random azimuth (direction)  from a random numbers table or other suitable device/technique.  Stretch and secure a 100 meter tape along the random azimuth to establish the 100 meter baseline transect (document compass azimuth and declination on transect data sheets). 

I. Document the location of baseline transects with Global Positioning System (GPS) equipment and plot on field maps (record GPS coordinates and other pertinent location information on transect forms).

II. Establish ten perpendicular transects (90 degrees off baseline), 30 meters in length, along the baseline transect (record azimuth on data forms).  The location of the first perpendicular transect is selected at random and placed between 0-10 meters from the start point (0 meter mark). Place the following transects systematically at ten meter intervals. For example, if the first perpendicular transect is positioned at the 5 meter mark, the second transect is placed at the 15 meter mark, the third at the 25 meter mark and so on until 10 perpendicular transects are established. Permanently mark the start and end points of the baseline and perpendicular transects. 

III. Position ten microplots (0.5 meter2 rectangular microplot) systematically  along each perpendicular transect from a random start point. The placement of microplots is determined by selecting a random number between 0 and 3 (the first data collection point for the transect). Starting at the first data collection point, place the microplot  at 3 meter intervals along the perpendicular transect until 10 microplot measurements are taken.  For example, if the first data point is 2 meters, the second data point is at 5 meters, the third at 8 meters and so forth  (10 perpendicular transects x 10 microplots = 100 per survey).

IV. Photo-document transects.  Take three photographs per transect from transect start point.  Position the camera one meter above the ground (use one meter cover board or similar device for camera rest); set 1.5 meter cover board on 10 meter mark of baseline transect along with transect photo board and photograph. Repeat procedure  half way between the baseline and first perpendicular transect (45 degrees off baseline). Take the third picture along the first perpendicular transect using the same procedure.  Record camera type, aperture, distance and azimuth to cover board, cover board dimensions, date, time of day, transect/location identification, GPS coordinates, and photographer (cover boards will be supplied by WDFW mitigation staff).

Facing towards the end point of the perpendicular transect, data recorders walk on the left side of the transect line, to avoid trampling vegetation, and take measurements on the right side of the transect line. The long axis of the microplot is placed perpendicular to the transect azimuth with the lower right hand corner of the microplot at the data collection point. This procedure is repeated for each perpendicular transect. If possible, microplot data points should be permanently marked.  Transect layout is illustrated

Herbaceous vegetation frequency, abundance, and density measures are collected using a 0 .5m 2 rectangular microplot as the sampling unit.  The microplot is divided into 20 percent increments to facilitate collection of abundance and percent cover data (Figure 21). Frequency is determined by simply noting whether or not a given species is rooted within the microplot. For example, if 100 microplots are laid out and species “A” occurs in 25 of the plots, frequency is 25 percent.  

Abundance, ranging from one to five, is the number of 20 percent increments within a microplot a species is rooted in.  Figure 22 illustrates an example of an abundance factor of three (count the number of 20 percent increments a species is rooted in, not the number of individual plants).  

Density, in contrast, is the number of individuals of a given species  rooted within the entire microplot. Density is divided into 5 classes: Class 1 - 1 to 5 individuals, Class 2 - 6 to 10 individuals, Class 3 - 11 to 15 individuals, Class 4 - 16 to 20 individuals, Class 5 - above 20 individual plants.  Classes may be adjusted based on target species growth form i.e., if the plant species of interest is very small, 20 individuals may not be significant (always document changes to protocols).  Density measurements are most sensitive to changes caused by mortality or recruitment.  Figure 23 depicts a microplot with a density factor of three.

Whether measuring frequency, abundance, or density, plants that are partially rooted both in and outside of the microplot are counted in and out alternately along the boundary i.e., count every other plant. Plant community inventories will be conducted on at least one transect per cover type in conjunction with the M&E microplot surveys if time and funding is available.  In addition to frequency, abundance, and density information, plant inventory data includes species composition, height, and percent cover for each microplot.  

Shrub data collected on each perpendicular transect includes: species, frequency, percent cover,  height, and age. Shrub frequency and cover are determined using “point” counts at two meter intervals (systematically) starting at the 2 meter mark on each transect (15 points per transect, or 150 total). The line intercept method is an alternative technique for collecting percent cover for shrubs (this technique will add to the time required to complete each transect, but is hard to beat).

Shrub height is measured at the highest vertical projection a  shrub extends directly above the data point.   Shrub age classes are broken down into 5 categories: Young-non flowering/seed bearing (includes seedlings), Mature-generally flowering and/or seed bearing, less than 25% of the plant is dead, Decadent- 25-50% is dead material, Very Decadent- more than 50% is dead, Dead-no living material remains on the shrub.

General Vegetation Monitoring - Forest and Riparian Cover types

Forest and riparian cover type transects are established as described in Chapter V. B.  Habitat Evaluation Procedure Methods.  Due to the linear juxtaposition of most forest and riparian areas, 1000 foot (300 meter) line intercept transects will be established for monitoring purposes.  Baseline HEP transects may be replicated instead of establishing new transects.  M&E will occur at five year intervals, or earlier if required.  At least one M&E transect will be established in riparian cover types and a minimum of two M&E transects will occur on xeric forested sites in each management unit.

In forest and riparian cover types the following habitat attributes will be documented/measured: 

1. Tree stratum: species, percent canopy cover, mean height, number snags 4 inches DBH., mean DBH, basal area, and stems per acre/hectare (on treated sites).

2. Shrub stratum: species, percent cover, and mean height

3. Herbaceous stratum: dominant grass, forb, and weed species, frequency, abundance, density, and/or percent cover. 

Transect procedures
1. Establish random 1,000 foot (300 meter) baseline transects within cover type (ten 100 foot/30 meter sampling units).

A.  Measure tree canopy cover at 10 foot (3 meter) increments along transect (identify species).


B.  Measure tree height of over-story canopy at 100 foot (30 meter) intervals.


C.  Take herbaceous vegetation measurements at 25 foot (7.5 meter) intervals with microplot.


D.  Measure/estimate shrub intercept, height, and age class by species.

2. Establish ten one tenth acre (0.04 hectare) circular plots
 at 100 foot (30 meter) intervals (Figure 24).


A.   Count the number of snags 4 inches DBH.


B.   Measure DBH (identify species)


C.   Measure basal area


D.   Count the number of tree stems per plot on treated sites

Photo-document transects from transect start point.  Photograph along baseline transect as described for shrubland and grassland transects.  If vegetation is too dense, photograph from a point perpendicular to the transect. Mark location with a permanent monument and describe.  

Site Specific Enhancement and Maintenance Activity Monitoring

Enhancement and operation and maintenance activities will be monitored to ensure that management strategies are accomplishing project objectives.  If necessary, adaptive management strategies will be implemented to modify existing enhancement/O&M activities to meet specific objectives.  

Evaluators will follow procedures described in previous sections to establish monitoring transects in shrubland, grassland, forest, and riparian cover types.  Two monitoring transects will be established at each grassland/shrubland enhancement site more than 200 acres in size (if less than 200 acres, only one monitoring site will be established).  A minimum of one monitoring transect will be established in enhanced forest and riparian areas. Roadside weed control projects will be monitored using linear transects with microplots set at three meter intervals (a minimum of two transects per management unit). 

Enhanced grassland/shrubland cover type vegetation will be monitored at five year intervals.  Roadside weed control projects will be monitored at two year intervals.  Weed control monitoring will involve monitoring both desirable and undesirable species.  For example, if an area has diffuse knapweed and the objective is to reduce this and develop a higher quality native plant community, evaluators would monitor both the decline of the knapweed and the increase of a desirable species such as bluebunch wheatgrass (Perry, pers. com.).   Pre-enhancement/maintenance photo-documentation and vegetation surveys will occur where possible. Enhancement/maintenance activity results will be photographed one year after enhancement/maintenance activities are implemented and every two years thereafter ( after five years, photographs will be taken at five year intervals for the life of the project).  

Vegetation Monitoring/Sampling Objectives

As previously stated, monitoring objectives are linked to management objectives.  M&E  focuses on detecting change and determining habitat trends. The following examples illustrate how management objectives, monitoring/sampling objectives, and  management response are inter-related to form a comprehensive management plan.  Wildlife managers may modify these examples to fit specific needs and will develop similar objectives as part of general M&E protocols.

Example 1:

Management Objective:
Decrease  percent frequency of diffuse knapweed by 50 percent along roads in the Umtanum Creek Unit by the end of FY 2005.

Sampling Objective:

Be 90% certain of detecting a 20% change in frequency of diffuse knapweed with a false change rate of 0.10.

Management Response:
If diffuse knapweed frequency fails to decrease, additional research of potential management options will be initiated and adaptive management strategies will be implemented by end of FY 2006. 

Example 2:

Management Objective:
Maintain mean frequency of bluebunch wheatgrass within the  shrubland cover type on the Umtanum Creek Unit within 20% of the 1999 mean frequency (85%) between FY 2000 and FY 2005.

Sampling Objective:

Be 95% certain of detecting a 20% change in frequency of bluebunch wheatgrass with a false change rate of 0.10.

Management Response:
Failure to maintain the minimum frequency will trigger a study examining interactions between “rest” and “disturbance” management regimens, climatic factors, and elk/herbivore grazing in the area; with alternative management measures implemented within four years after the first year the unacceptable level of decline is measured.

Example 3:

Management Objective:
Increase mean stem density and percent cover of quaking aspen/cottonwood trees by 30% within the riparian forest cover type on the North Clemans Mountain Unit by end of FY 2008.

Sampling Objective:

Be 90% certain of detecting a 20% change in stem density and percent cover of aspen and cottonwood trees with a false change rate of 0.10.

Management Response:
Failure to meet the objective will result in more intensive monitoring to determine the cause of the failure, and implementation of adaptive management by end of FY 2010

Example 4:

Management Objective:
Restore 80 acres of abandoned cropland to native like shrub-steppe habitat on the Roza Creek Unit by the end of FY 2003.

Sampling Objective:

Establish pre and post photo plots and photo-document at target years 0, 1, 3, 5, 10.  Conduct pre and post planting surveys at target years 0, 1, 5, 10. Conduct weed surveys annually. 

Management Response:
Reseed and control weeds as necessary on an annual basis.

Vegetation Monitoring Statistics

Background
The following paragraphs are intended to provide only a cursory review of the statistical concepts needed to analyze M&E data.  The book references and computer software/shareware programs, listed at the end of this chapter, provide more detailed statistical theory and/or can be used to determine sample size and interpret data.

If management objectives require detecting change from one period to another in some average value such as a mean or proportion, then statistical analysis consists of a significance test, also called a hypothesis test.  This situation occurs in monitoring and involves analysis of two or more samples from the same monitoring site at different times (generally two or more years of data).
  

The primary question asked is whether or not there has been a true change in the parameter of interest over a particular period of time.  In other words, significance tests are used to assess the probability of an observed difference being real or the result of the random variation that comes from taking

different samples to estimate the parameter of interest.  The parameters of interest are usually means and proportions.

A hypothesis is a prerequisite to the use of a significance test.  In monitoring, this hypothesis is usually that no change has occurred in the parameter of interest.  The “no change” hypothesis is known as the “null” hypothesis (HO).  If after applying a significance test the conclusion is that the observed change in a parameter between two or more years is not likely do to stochastic variation, then the null hypothesis is rejected in favor of an alternative hypothesis (HA) i.e., that there has been a change in the parameter of interest. If change is detected, it also important to note the direction of change.

To test the null hypothesis the difference between the two sample means must be quantified with a “test statistic.”
  When the test statistic is sufficiently large, the null hypothesis of no difference between population means is rejected.  Evaluators specify, in advance, how large the test statistic must be in order to reject or accept the null hypothesis by specifying a critical or threshold significance level (P value).

The P value is the probability of obtaining a value of the test statistic as large or larger than the P value computed for the data when in reality there is no difference between the two populations.  For example, if through the analysis a P value of 0.18 is derived and the chosen test statistic threshold value is 0.20, then we conclude that the true population mean has changed. There is an 18% chance that the conclusion is wrong (that no true change has occurred and that a false change error has been committed).  In contrast, if the P value from the analysis was 0.85, we would conclude the true population mean has not changed, because the calculated value is larger than the threshold P value of 0.20 (there is a possibility that a missed change error has occurred).   Actual data analysis P values should be reported (instead of reporting: P < 0.20, report P = 0.18).

It is recommended that evaluators use a P value of 0.10 or 0.05 for threshold values in this M&E program (evaluators will consult with Vegetation Management Team members before changing the recommendations). Furthermore, evaluators will document the rationale for selecting P values other than 0.10 or 0.05.

Statistical Tests
Table 63 lists significance tests used to analyze data for the differences between the means and proportions of two or more samples.  Means include measures such as percent cover, density, and height while proportions refer primarily to frequency measurements. The tests listed in Table 63 are not all inclusive. If used as recommended, however, data analysis will be standardized and consistent between mitigation projects.

Table 63. Significance tests/recommendations for monitoring and evaluation data analysis.

	Significance Test
	Analyzes:
	Used to Analyze:
	Recommended for use:

	
	Means
	Proportions
	
	

	One-tailed t test
	Yes
	No
	Independent samples
	Limited

	Two sample t test
	 Yes 
	No
	Independent samples
	Yes

	Paired t test
	Yes
	No
	Paired samples
	Yes

	Analysis of variance

	Yes
	No
	Independent samples
	Limited

	Chi-square test
	No
	Yes
	Independent samples
	Yes

	McNemar’s test
	No
	Yes
	Paired samples
	Yes


Statistical software packages to determine sample size and conduct significance tests are commercially available (Pass 2000, NCSS, Statistix etc.), or through shareware programs such as “STPLAN” at http://odin.mdacc.tmc.edu/ (click on “Free computer code from the Section of Computer Science,” click on “Software” then go to “STPLAN” and follow instructions).  Sample size programs are also available from mitigation staff (Paul Ashley)mailto:ashlepra@dfw.wa.gov at WDFW’s Spokane Regional Office.  In addition, both Microsoft and Corel spreadsheets include significance test programs. 

Two excellent hard copy publications that (http://odin.mdacc.tmc.edu/).are readily available are BLM Technical Reference 1730-1, Measuring and Monitoring Plant Populations (copies available from: BLM National Business Center, BC-650B, P.O. Box 25047, Denver, Colorado 80225-0047), and Biostatistical Analysis, 4th edition by J.H. Zar (published by Prentice Hall available through most book stores).




�It is assumed that if  bluebunch wheatgrass and needle and thread bunchgrasses are well represented within the plant community, general habitat quality and vegetation diversity is good.


�Grass and shrub species recommendations provided by Vegetation Management Team member Chuck Perry  on May 2, 2000.


�Greig-Smith, P. 1983. Quantitative plant ecology. 3rd edition, Berkeley: University of California Press.


�Approximately a 37 foot radius.


�Measuring and Monitoring Plant Populations, BLM Technical Reference 1730-1. BLM, Denver, CO.  477 pps.


�Glantz, S. A. 1992. Primer of biostatistics, 3rd edition. New York, NY: McGraw-Hill.


�	Analysis of variance (ANOVA) is used when three or more years of data is analyzed.





