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ABSTRACT

The purpose of this Habitat Evaluation Procedures (HEP) study was to determine baseline habitat units and to estimate future habitat units for Bonneville Power Administration (BPA) mitigation projects on the Spokane Indian Reservation.  The mitigation between BPA and the Spokane Tribe of Indians (STOI) is for wildlife habitat losses on account of the construction of Grand Coulee Dam.  Analysis of the HEP survey data will assist in mitigation crediting and appropriate management of the mitigation lands.

The HEP team included members of the STOI’s Wildlife Program.  Surveys were conducted on 5 evaluation species consisting of White-tailed deer (Odocoileus virginiana), Mule deer (Odocoileus hemionus), Sharp-tailed grouse (Tympanuchus phasianellus), Western meadowlark (Sturnella neglecta), and Yellow Warbler (Dendroica petechia).

HEP Results Overview:

White-tailed deer habitat was fair with most areas lacking large conifer (>35’ tall) canopy closure resulting from timber harvest prior to Spokane Tribe acquisition.

Mule deer habitat was marginal to fair and was lacking evergreen canopy closure for cover.

Sharp-tailed grouse habitat was rated as fair to good, but lacks adequate winter cover and food.

Western meadowlark habitat was good to excellent, only 2 units were rated lower due to hay harvest prior to acquisition and no grass components present.

Yellow warbler habitat was fair, lacking hydrophytic shrubs within riparian areas.

Management of the units will focus on the habitat variables that are lacking for the evaluation species.

INTRODUCTION

The Spokane Tribe of Indians (STOI) has a long history of occupation of Northeast Washington, possibly for as long as 6,000 or more years (Scholz et. al. 1985).  During that time, and until just 59 years ago, they depended heavily on the abundant natural resources of this region. For example, they collected as much as 60% of their food resources in just 60 days in the form of anadromous fish (Scholz et. al. 1985).  They supplemented much of the remainder of their diet with the hunting of big game animals that were reported as abundant along the river during the winter (Douglas 1914).

All of this changed in 1939, the year Grand Coulee Dam spanned the Columbia River and flooded over 80,000 acres of rich riparian floodplain.  Both fish and wildlife suffered greatly.  Anadromous fish quickly became extinct above the dam, with the loss of up to 2 million adults annually.  All of the riparian river bottom (approximately 4,000 acres) along the reservation boundaries on both the Columbia and Spokane Rivers were lost.  This greatly impacted wildlife, especially the wintering herds of deer upon which the tribal members depended as a winter food source.  With the total loss of fish, and the great loss of big game along the river, tribal hunters now focus their attention to the interior forests of the reservation.  This is something that was probably not common in the pre-dam years.  Grand Coulee Dam has had a impact to not just fish and wildlife, but also to the culture of the Tribe.

The purpose of this report is to detail the state of the interim wildlife habitat mitigation for Grand Coulee Dam construction/inundation losses implemented to date.  This process began in 1980 with the passage of the Pacific Northwest Electric Power Planning and Conservation Act (PL96-501).  This act recognized the importance of fish and wildlife to the Pacific Northwest, and also the impact of the construction of the federal hydropower system upon them.  Individual Habitat Evaluation Procedures (HEP) assessments were then conducted for each federal facility (Grand Coulee see Creveling and Renfrow 1986).  The impacts of the dams to wildlife were then amended into the Fish & Wildlife Program in 1989 (NPPC 1989).  Criteria were then developed to prioritize habitats, and to begin mitigation projects for habitat losses.  In 1993, the STOI entered into an agreement with Bonneville Power Administration (BPA), in which BPA would begin funding wildlife mitigation projects (Interim Agreement WWC/BPA 1993).  The funds would be used to buy high value parcels of land from willing sellers’ on-reservation.  These would be credited against the inundation losses in terms of Habitat Units (HUs) of HEP evaluation species.  Then in May 1996, the STOI and BPA signed a contract providing the Tribe with 4% of the 1993 Agreement funding.

Currently the Tribe has purchased 17 parcels (ranging in size from 30 to 440 acres and totaling 1829.5 acres) that have been approved as wildlife mitigation projects.  Most of the parcels are located on the west end of the reservation where a large portion of the losses occurred.  The purchasing criteria for the parcels focused on critical habitat, such as big game winter range and riparian areas.

HABITAT EVALUATION PROCEDURES (HEP) CONCEPTS

The U.S. Fish & Wildlife Service (USFWS) developed HEP as a method for quantifying the value of wildlife habitat.  HEP is based on the use of a Habitat Suitability Index (HSI) Model for an evaluation species.  A model is composed of different habitat variables that a species needs to satisfy all its life requisites.  The model allows you to calculate a HSI value for the evaluation species.  The HSI value (from 0.0 to 1.0) is a ratio of the study area habitat conditions and the optimum habitat conditions for the species model.  A HSI value of 1.0 indicates excellent habitat conditions for the species, while a 0.0 value is poor habitat.  In comparing habitat losses and gains for a project, HEP obtains Habitat Units (HUs) for the species by multiplying the HSI value by the amount of habitat (usually acres).

The HSI models that were used for this evaluation consisted of two USFWS “Blue Book Species Models” and three modified species models.  The USFWS model consists of the Yellow Warbler (Richard L. Schroeder, 1982), while the modified models included Western Meadowlark (mod. from Schroeder and Sousa, 1982), Sharp-tailed Grouse (Paul R. Ashley, 1996), White-tailed Deer (P. Ashley, M. Berger, and M. Whalen, 1998), and Mule Deer (Paul R. Ashley, 1996).  These models were selected for evaluation based on the cover types present within the project area and the Grand Coulee Dam loss assessment (Table 1).

Table 1: STOI HEP VERSUS LOSS ASSESSMENT

Dam


Loss Assessment

Species
HEP Evaluation Model
Cover Types



Grand Coulee
Sharp-tailed Grouse
Sharp-tailed Grouse

Western Meadowlark
Grassland

Shrub-steppe


White-tailed Deer
White-tailed Deer
Conifer Woodland

Grassland

Riparian

Agricultural

Scrub-shrub


Mule Deer
Mule Deer
Conifer Woodland

Shrub-steppe


Ruffed Grouse
Yellow Warbler
Riparian


Mourning Dove
Western Meadowlark
Agriculture


Riparian Forest
Yellow Warbler


Riparian

Scrub-shrub

PROJECT AREA

All of the parcels were purchased with funding from BPA (Interim Washington Wildlife Mitigation Agreement).

· Refer to Figure 1 for map of Project Areas (p. 11).

· Refer to Figure 2 for map of Winter Range Zones (p. 12).

A40

Parcel A40 is located two miles southwest of Wellpinit.  It is the second largest area at 160 acres and includes 90 acres of conifer woodland, 65 acres of grassland with large amounts of dalmatian toadflax, and a 5 acre scrub-shrub thicket comprised mainly of Douglas hawthorn.  The area was purchased for the protection and enhancement of big game winter range.

A67-B

A67-B is located two miles southwest of Wellpinit.  The 80-acre unit is broken up into 50 acres of conifer woodland (extensive amounts of redstem ceanothus) and 30 acres of agricultural land.  The area was purchased for the protection and enhancement of big game winter range.

A185-B

The parcel is located 3.5 miles east of Wellpinit near Sherwood Mountain.  All 60 acres of the area is comprised of conifer woodland habitat that is being managed for big game.

A322

Parcel A322 is 77.5 acres located seven miles west of Wellpinit along the banks of the Spokane River and lies within the Blue/Sand Creek Winter Range Zone.  Approximately 68.5 acres consists of shrub-steppe, while the other 9 is scrub-shrub habitat that is dominated by Douglas hawthorn and rose.  The area was purchased because it is an important big game wintering area.  In August 1996, approximately 580 acres within and adjacent to the parcel were burned by a wildfire.  The fire killed a large portion of the bitterbrush that was utilized by big game during the winter months.  Management is focused on protection and enhancement of the area for big game winter range.

A357

Parcel A357 is located approximately 4.5 miles northwest of West End and a ¼ mile from the north boundary of the reservation.  The area is within the Castle Creek Winter Range Zone.  It is 80 acres in size of which 69 acres is conifer woodland and 11 acres is comprised of shrub-steppe.  The parcel was acquired for protection and enhancement of big game winter range.

A401-A

A401-A is located about 1.5 miles east of West End and lies within the McCoy Lake watershed.  It is 35 acres in size and has 22 acres of heavily harvested conifer woodland, 10 acres of grassland, and 3 acres of riparian (McCoy Creek).  This parcel was acquired for the protection and enhancement of important riparian habitat.

A426-B

Parcel A426-B is approximately 4 miles west of West End and just west of the Highway 25-Peters Road junction.  The area is 30 acres of conifer woodland with an understory composed of large amounts of redstem ceanothus.  The area was purchased for the management of big game winter range.

A475

A475 is located about 2 miles west of West End along Peters Road.  The 80 acre parcel consists of 56 acres of harvested conifer woodland and 24 acres of agricultural land (mixed alfalfa & grass).  The parcel was purchased for the management of big game habitat.

A489

Allotment 489 is located approximately 1 mile west of West End in the Jackson Spring area.  It totals 80 acres with 75 consisting of conifer woodland and the remaining 5 acres is scrub-shrub composed of primarily Douglas hawthorn and chokecherry.  The area was purchased for protection and enhancement of big game winter range.

A491

Parcel A491 is located about 1 mile west of West End and is adjacent to A489.  The 80 acres is broken up into three cover types: 60 acres conifer woodland, 15 acres grassland, and 5 acres riparian (a spring with flow).  The area was acquired for protection and enhancement of both big game winter range and riparian habitat.

ETUE

The Etue tract is located 2 miles northeast of West End and lies in the McCoy Lake watershed.  It is a 74 acre parcel that includes 40 acres riparian, 27 acres conifer woodland, and 7 acres agricultural.  The area was purchased for the protection and enhancement of the riparian habitat.

HARRIS

The Harris parcel is located 1.5 miles northeast of West End and is within the McCoy Lake watershed.  It is the largest and most diverse area at 180 acres and having 5 cover types.  The cover types consist of 106 acres of conifer woodland (recently harvested), 53 acres of shrub-steppe, 22 acres of grassland, 5.5 acres of agriculture (extensive amounts of knapweed), and 3.5 acres of riparian habitat.  The tract was acquired for the protection and improvement of the emergent wetland and riparian areas.

KENWORTHY

The Kenworthy tract is located about 1.5 miles east-northeast of West End and is within the McCoy Lake watershed.  The 40-acre parcel was purchased with a focus on management of the 8 acres of riparian habitat that includes 2 water sources (a spring to the east and McCoy Creek flowing through the property).  The rest of the area is comprised of 30 acres of grassland and 2 acres of shrub-steppe.

KIEFFER

The Kieffer tract is located approximately 4 miles northwest of West End and about 1 mile west of Highway 25.  The unit is within the Castle Creek Winter Range Zone.  The area is 40 acres in size and is composed of 28 acres of conifer woodland, 8 acres of riparian habitat which includes a 1 to 2 acre pond, and 4 acres of agriculture land.  It was acquired primarily for the protection and enhancement of big game winter range and the riparian area.

PEOPLE OF LIVING GOD

The People of Living God parcel is located 2.5 miles northeast of West End on the north boundary of the reservation.  The area is the largest unit at 440 acres and is within the McCoy Lake watershed.  The cover types consist of 325 acres conifer woodland, 75 agricultural (currently active), 30 riparian (heavily grazed), and 10 grassland.  The unit was purchased for the enhancement of the riparian area.

SMITH

The Smith parcel is located about 3 miles west-northwest of West End along Highway 25 and within the Castle Creek Winter Range Area.  The unit totals 160 acres and is composed of 115 acres of conifer woodland (harvested), 35 acres of agricultural land (harvested prior to acquisition), and 10 acres of riparian habitat.  The parcel was purchased primarily for big game habitat and protection of the riparian area.

THAYER

The Thayer tract is located about 6 miles northwest of West End on the north boundary of the reservation and is within the Castle Creek Winter Range Zone.  The area is a total of 131 acres of which 101 is comprised of grassland and agriculture (mixed alfalfa and grass), and the final 30 acres consists of conifer woodland.  The area was purchased for the protection and enhancement of big game winter range habitat.

DESCRIPTION OF COVER TYPES

Cover type refers to an area of land or water with similar physical, chemical and biological characteristics that meet a specific standard of homogeneity (U.S. Department of Interior, 1980).  Reasons for determining cover types are to select suitable evaluation (HSI) species models for a given habitat and to interpret the HEP data collected for that habitat.

The cover types that were identified and used include the following: Agriculture, Conifer Woodland, Grassland, Riparian, Scrub-shrub, and Shrub-steppe.

Agriculture: Areas that are/were in crop production; includes grain and/or hay crops.

Conifer Woodland: Habitat that is characterized by open stands of pine/fir species comprised of >70 percent conifers with 20-40 percent canopy closure.

Grassland: Habitat comprised of grasses/forbs and less than 5 percent shrub canopy cover.

Riparian: Habitat that is immediately adjacent to surface water, vegetation consists of species that require moister environments.

Scrub-shrub: Habitat that has mesic vegetation due to the presence of ground water (seep, etc.) but lacks surface water.  Example includes Douglas hawthorn, rose, and/or chokecherry thickets within a drier cover type.

Shrub-steppe:  Xeric sites that are occupied by shrubs and herbaceous vegetation interspersed with bare ground, litter, and rock outcrops.  Trees can be present (<20 percent canopy cover).

Table 2: PROJECT COVER TYPES AND ACREAGES

Project Area
Cover Type
Acres

A40
Conifer Woodland
90


Grassland
65


Scrub-shrub
5


Total Acres
160

A67-B
Conifer Woodland
57


Agriculture
23


Total Acres
80

A185-B
Conifer Woodland
60


Total Acres
60

A322
Shrub-steppe
68.5


Scrub-shrub
9


Total Acres
77.5

A357
Conifer Woodland
69


Shrub-steppe
11


Total Acres
80

A401-A
Conifer Woodland
22


Grassland
10


Riparian
3


Total Acres
35

A426-B
Conifer Woodland
30


Total Acres
30

A475
Conifer Woodland
56


Agriculture
24


Total Acres
80

A489
Conifer Woodland
75


Scrub-shrub
5


Total Acres
80

A491
Conifer Woodland
60


Grassland
15


Riparian
5


Total Acres
80

Table 2: PROJECT AREA COVER TYPES AND ACREAGES (cont.)

Project Area
Cover Type
Acres

Etue
Riparian
40


Conifer Woodland
27


Agriculture
7


Total Acres
74

Harris
Conifer Woodland
106


Shrub-steppe
43


Grassland
22


Agriculture
5.5


Riparian
3.5


Total Acres
180

Kenworthy
Grassland
30


Riparian
8


Shrub-steppe
2


Total Acres
40

Kieffer
Conifer Woodland
29


Riparian
8


Agriculture
3


Total Acres
40

People of Living God
Conifer Woodland
325


Agricultural
75


Riparian
30


Grassland
10


Total Acres
440

Smith
Conifer Woodland
115


Agriculture
35


Riparian
10


Total Acres
160

Thayer
Grassland
70


Agriculture
31


Conifer Woodland
30


Total Acres
131

METHODS

The HEP team was comprised of members of the STOI “Wildlife Program” with assistance from Paul Ashley (Washington Dept. of Fish & Wildlife) and Matt Berger (Colville Confederated Tribes).  The objective of the surveys was to determine baseline habitat units and to estimate future habitat units on wildlife mitigation lands.  The project area consisted of 17 separate units that had been purchased through BPA mitigation funding.  Information on land use and wildlife was collected for the units, along with maps and aerial photographs of the study areas.  The next step in the study was to delineate the cover types in which 6 different cover types occurred.  Five evaluation (HSI) species models were selected due to cover type delineation and STOI loss assessments.  The objective of data collection was to attain all information needed to calculate the HSI value for the appropriate model.  The HSI variable data was collected through the use of different surveying techniques (Table 3).  Random transects consisting of 100’ plots were ran through the different cover types.  Within each 100’ plot there was a random point at which specific information was collected (% herbaceous cover, % hiding cover, etc.).  Statistical analysis was conducted on an important habitat variable to determine the number of plots (feet) that needed to be run.  Field data analysis was achieved through the calculation of the baseline HSI value and Habitat Units for the appropriate evaluation species.  The final step of analysis included the estimation of future HUs for crediting purposes.  The future HUs were based on sound habitat management practices.

Table 3: HEP SURVEY SAMPLING TECHNIQUES

Species Model
Technique
SI Variables

White-tailed Deer
Line Intercept
% Preferred Shrub Canopy < 5’ Tall; Preferred Shrub/Tree Composition; Shrub Browse Diversity


Hiding Cover Pole
% Horizontal Concealment


Densitometer
% Conifer Canopy Cover > 35’ Tall; % Canopy Cover Trees/Shrubs > 5’ Tall


Vegetation Ring 
% Palatable Herbaceous Cover


Remote Sensing/ Topography Maps
Width of Cover; Density of Roads per Square Mile; % of Area in Winter Wheat/Alfalfa; Distance Between Cover/Forage Areas

Mule Deer
Line Intercept
% Crown Cover of Preferred Shrubs < 5’ Tall; % Crown Cover of All Shrubs < 5’ Tall; # of Preferred Shrub Species Present


Pocket-Rod
Mean Height of All Shrub Species


Densitometer
% Evergreen Canopy Cover > 5’ Tall


Vegetation Ring 
% Cover of Preferred Grass Species


Remote Sensing/ Topography Maps
% of Area in Winter Wheat/Alfalfa; Density of Roads per Square Mile; Topographic Diversity; Solar Radiation Index

Western Meadowlark
Vegetation Ring 
% Canopy Cover of Herb. Plants; % Herb. Canopy Cover Composed of Grass; % Shrub Canopy Cover


Robel Pole (VOR)
Average Height of Herbaceous Canopy


Line Tape
Distance to Perch Site

Sharp-tailed Grouse
Robel Pole (VOR)
VOR of Residual Veg.; % VOR Preferred Winter Forage Species


Remote Sensing/ Topography Maps
% Slope; Distance Between Nesting/Winter Cover; Presence/Absence of Grain Crops; Distance to Cover; Suitability Index (Grain); % Area Providing Winter Food/Cover

Yellow Warbler
Line Intercept
% Deciduous Shrub Canopy Cover; % Decid. Shrub Canopy Comprised of Hydrophytic Shrubs


Pocket-Rod
Avg. Height of Decid. Shrub Canopy

HIDING COVER POLE
The purpose of the hiding cover pole is to measure any concealment that is provided by any vegetation and landscape obstructions for white-tailed deer.  The hiding cover pole consists of a 1.5 m x 2.54 cm pole, which is divided into 3 equal segments (Griffith and Youtie, 1988).  Sampling is done at a random point within each 100’ plot along the transect, and at each random point 4 readings (2 along and 2 perpendicular to the transect) are taken 45 feet from the pole.  For each of the four reading there are three measurements (each increment of the cover pole) taken.  Each of the increments is equal to 1/3 of the total hiding cover measurement (100%).  The increment measurement is considered 100% then averaged to calculate the hiding cover percentage.  This is then averaged over all the plots along the transect.

ROBEL POLE
The purpose of the Robel pole is to determine the Visual Obstruction Reading (VOR) for sharp-tailed grouse and western meadowlark.  The pole consists of one 1.5 m x 2.54 cm pole (measuring) and a 1 m pole (sighting) that are connected by a 4 m rope (Robel et. al. 1970). The rope is connected to the top of the sighting pole and is attached 1 m up on the measuring pole.  The measuring pole is broken up into 4 decimeter (dm) increments and the readings measure the number of increments that are completely obstructed to the nearest ½ increment.  Four readings are taken at a random point along the 100’ plot (2 along and 2 perpendicular to the transect).  These readings are averaged for the plot and in turn averaged for the entire transect.

VEGETATION RING (Micro Plot)

The purpose of the vegetation ring is to determine the amount of canopy cover of herbaceous and shrub vegetation.  The vegetation ring consists of an 11 ft cable that is connected end-to-end.  A paired plot sample is taken at a random point within the 100’ plot of a transect.  The paired plot sample is conducted by sampling on both sides of the transect line.  The ring is placed perpendicular to the transect and is 5’ off the centerline.  The percent canopy cover of plant species located within the ring are then determined.  The total of all species can exceed 100% due to different vegetation heights.  The average is calculated for all the species present over the entire transect.

SHRUB INTERCEPT

The purpose of the shrub intercept is to calculate the percent canopy cover of shrubs and small trees (< 5’ tall).  A 200’ line tape is laid out in a random direction to form a straight line.  Trees and shrubs that vertically intercept the tape are measured for length of intercept and height.  These measurements are then averaged for the entire transect.

DENSITOMETER

The purpose of the densitometer is to determine tree canopy closure.  The densitometer is constructed of a 1 5/8” T-shaped hollow tube with an angled sighting mirror and offset leveling vials (vertical and horizontal).  There is an engraved circle on the sight end and a solid dot on the vertical view end.  When the instrument is leveled the solid dot will fall within the circle and if the dot cover a tree it is a “hit”.  An observation is taken every 10’ along the entire transect.  The number of hits is then divided by the total number of observations to determine the percent canopy closure.

OCULAR ESTIMATION

The estimation of a habitat variable by qualified wildlife personnel.

MODEL DESIGN & ASSUMPTIONS

The white-tailed deer model is designed to evaluate year round habitat and it is assumed that water is not a limiting factor.

The mule deer model is for the evaluation of only winter habitat.  This model assumes that water is not a limiting factor and that herbaceous vegetation is not an important variable in a mule deer’s winter diet.

The sharp-tailed grouse model is designed to evaluate potential habitat.  The model does not focus on lek sites and assumes grain cover types are additive (optimum habitat can occur without grain crops being present).

The western meadowlark model is designed to evaluate habitat conditions in cover types such as grassland, agriculture (pasture), shrubgrass, shrubland, and shrub-steppe.

The yellow warbler model is designed to evaluate just the breeding habitat, since breeding habitat will include all of the life requisites.

EVALUATION SPECIES MODEL RESULTS

WHITE-TAILED DEER

White-tailed deer habitat throughout most of the project areas is rated as fair.  The reason for low HSI value in most areas is due to the lack of conifer cover (>35 feet).  Many of the project sites were harvested prior to acquisition by the STOI.  These parcels have adequate conifer regeneration to improve hiding cover and thermal cover over time.  In units A491 and Harris the amount of preferred browse is a limiting factor as well.  Planting preferred shrub species would increase the food HSI on these sites.

Table 4: WHITE-TAILED DEER BASELINE HEP SURVEY RESULTS

Project Area
Acres
Baseline HSI
Baseline HUs

A40
160
.68
109

A67-B
80
.65
52

A185-B
60
.73
44

A322
77.5
.19
15

A357
80
.69
55

A401-A
35
1.0
35

A426-B
30
.73
22

A475
80
.48
38

A489
80
.59
47

A491
80
.59
47

Etue
74
1.0
74

Harris
180
1.0
180

Kenworthy
40
1.0
40

Kieffer
40
.68
27

Living God
440
1.0
440

Smith
160
.79
126

Thayer
131
.43
56

MULE DEER

Mule deer habitat within the conifer woodland and shrub-steppe cover types is rated as marginal to fair.  The low HSI is a result of low percentages of evergreen trees greater than 5 feet tall, which provides thermal cover.  Excessive timber harvests is the primary reason for reduced cover within the conifer woodlands.  There is adequate conifer regeneration to improve the cover HSI in the future.  Allotment 322 (shrub-steppe) also lacks adequate cover, which was caused by the occurrence of a wildfire.  In A322, food is also limited due to the removal of bitterbrush.  Seeding or planting bitterbrush would improve both cover and forage relatively quickly.

Table 5: MULE DEER BASELINE HEP SURVEY RESULTS

Project Area
Cover Type


Acres
Baseline HSI
Baseline HUs

A40
Conifer Woodland
90
.25
23

A67-B
Conifer Woodland
57
.25
14

A322
Shrub-steppe
68.5
.24
16

A357
Conifer Woodland
69
.44
31

A489
Conifer Woodland
75
.38
28

A491
Conifer Woodland
60
.43
26

Harris
Conifer Woodland
106
.3
31

Living God
Conifer Woodland
325
.5
163

Thayer
Conifer Woodland
30
.5
15

SHARP-TAILED GROUSE

Sharp-tailed grouse habitat was rated as fair to good on the project areas in which a survey was conducted.  Parcel A322 had a HSI value of .58 with the major lacking factor being no grain crop present in the area. 

Table 6: SHARP-TAILED GROUSE BASELINE HEP SURVEY RESULTS

Project Area
Acres
Baseline HSI
Baseline HUs

A322
77.5
.58
45

WESTERN MEADOWLARK

Meadowlark habitat was rated as excellent on 6 out of 11 project areas in which survey were conducted.  Three other areas were rated between good and excellent, 1 area was fair and 1 was considered poor.  The two low rated sites were hayed prior to being acquired by the STOI.  The Smith parcel had a HSI value of 0.0 due to no grass components being present (100% forbs).  With the exclusion of haying the herbaceous vegetation heights will be enhanced immediately.  Seeding native grasses on the Smith parcel would improve the HSI value for meadowlark. 

Table 7: WESTERN MEADOWLARK BASELINE HEP SURVEY RESULTS

Project Area
Cover Type


Acres
Baseline HSI
Baseline HUs

A40
Grassland
65
.75
49

A67-B
Agriculture
23
1.0
23

A322
Shrub-steppe
68.5
.89
61

A357
Shrub-steppe
11
.63
7

A401-A
Grassland
10
.95
10

A475
Agriculture
24
.45
11

A491
Grassland
15
.63
9

Etue
Agriculture
7
.55
4

Harris
Shrub-steppe
43
1.0
43


Grassland
22
1.0
22


Agriculture
5.5
1.0
5

Kenworthy
Grassland
30
.95
28

Living God
Agriculture
75
.85
64


Grassland
10
.85
9

Smith
Agriculture
35
0
0

Thayer
Grassland
70
1.0
70


Agriculture
31
.98
30

YELLOW WARBLER

Yellow Warbler ratings range from marginal to excellent with most sites being considered fair.  The limiting factor for high quality warbler habitat is the lack of hydrophytic shrubs.  Planting hydrophytic shrubs within riparian areas would dramatically improve yellow warbler habitat.

Table 8: YELLOW WARBLER BASELINE HEP SURVEY RESULTS

Project Area
Cover Type


Acres
Baseline HSI
Baseline HUs

A40
Scrub-shrub
5
.46
2

A322
Scrub-shrub
9
.44
4

A401-A
Riparian
3
.8
2

A489
Scrub-shrub
5
.29
1

A491
Riparian
5
.45
2

Etue
Riparian
40
.5
20

Harris
Riparian
1.5
.45
1

Kenworthy
Riparian
8
.28
2

Kieffer
Riparian
8
.36
3

Living God
Riparian
30
.57
17

Smith
Riparian
10
.5
5

SUMMARY

Conifer woodland habitat currently is in fair condition, but is lacking adequate overstory cover for wildlife, especially white-tailed deer.  Timber harvest prior to STOI land acquisition is the number one factor causing insufficient cover.  The natural regeneration that is taking place on the areas is ample to take care of the problem over time, but this will take many years.

Areas that are lacking adequate amounts of high quality forage can be improved by planting more shrubs.  Prescribed burning can also benefit forage amounts by causing existing shrubs to sprout and to promote the growth of new shrubs.  For instance with redstem ceanothus, germination of the seed requires heat scarification (Tirmenstein, 1990).

The riparian habitat on most of the areas was in moderate condition.  Most of these areas have been heavily grazed for many years.  Noxious weeds (thistle) are a significant problem in most of the riparian areas.  The riparian sites could easily be improved by planting deciduous trees and shrubs (black cottonwood, quaking aspen and red-osier dogwood) and controlling noxious weeds.  These enhancements would dramatically improve the habitat for white-tailed deer, ruffed grouse, and yellow warbler.

White-tailed and mule deer benefit from the presence of agricultural crops like alfalfa and winter wheat.  Agricultural lands that were purchased which have quality stands of alfalfa will remain in that crop to benefit wildlife.

Mule deer habitat within the shrub-steppe cover type (A322) is rated as moderate.  The low rating was caused by a wildfire that eliminated large amounts of bitterbrush that is utilized for cover and forage.  The site would benefit from seeding bitterbrush if the area does not have sufficient natural regeneration within a few years.

Much of the grassland habitat is in moderate to fair condition due to overgrazing by livestock.  The grazing allowed noxious weeds such as knapweed and dalmatian toadflax to establish on some of the drier sites.  Enhancing these sites will be an arduous task, but the removal of livestock will be beneficial in noxious weed control.  Seeding areas with a dense mixture of native grasses (bluebunch wheatgrass and Idaho fescue) will help suppress the noxious weed infestations.  The amount of available cover and forage will also benefit wildlife species that are dependent on grassland habitats.

GLOSSARY

Agricultural Cover:  Areas dominated with vegetation that has been planted and/or is treated with annual tillage, modified conservation tillage, or other land management practice.

Anadromous:  Migrating up rivers from the sea to breed in fresh water.  Used for fish.


Browse:  That part of the current leaf and twig growth of shrubs, woody vines, and trees available for animal consumption.

Canopy Cover:  The portion of ground, usually expressed as a percentage, that is occupied by the perpendicular projection down on to it of the aerial parts of the vegetation or the species under consideration.  The additive cover of multiple strata or species may exceed 100%.

Closed Tree Canopy:  A class of vegetation that is dominated by trees with interlocking crowns (forming 60-100% crown cover).

Cover Type:  An area of land or water with similar physical, chemical, and biological characteristics that meet a specified standard of homogeneity.

Deciduous Cover:  Vegetation classes where 75% or more of the vegetation is made up of tree or shrub species that shed foliage in response to an unfavorable season.  There is usually one “leaf-off” season per year.

Diversity:  The distribution and abundance of different plant and animal communities within a given area.

Erosion:  Detachment and movement of soil or rock fragments by wind, water, ice, and gravity.

Evaluation Species:  Species chosen to represent general habitat types and habitat requirements of wildlife using those habitats.

Evergreen Cover:  Trees or shrubs, which maintain leaves all year (conifers, sagebrush, etc.).

Forage:  The edible vegetation produced seasonally or annually in a given area that is consumed by wildlife and livestock.

Foraging Area:  Feeding areas that are regularly used by individuals or groups of animals.

Habitat:  The natural environment of a plant or animal.

Habitat Evaluation Procedure (HEP):  Ecological based procedure that describes habitat by a set of measurable habitat variables important to the evaluation species.  The value of an area to a given species is the product of the size of the area times the quality of the area for that species or Habitat Value = Habitat quantity x Habitat quality.

Habitat Suitability Index (HSI):  The numerical value of habitat quality expressed in index form from 0 to 1.0 whereas 0 is the lowest habitat quality measurement and 1.0 is optimum habitat.

Habitat Units:  The HSI x Area = HU, or one HU is equal to one acre of optimum habitat for a given species.

Herbaceous:  A class of vegetation dominated by non-woody plants known as herbs (graminoids, forbs, and ferns).

Hydrophyte:  A plant, which has evolved with adaptations to live in aquatic or very wet habitats, e.g. cattail, water lily, etc.

Life Requisite:  Food, water, cover, reproductive, or special requirements of an evaluation species supplied by its habitat.

Mesic:  Habitat having a moderate water supply.

Mitigate:  To alleviate or make less severe.  When habitat damage is unavoidable or has already occurred, it is the action needed to reduce and/or compensate for losses to wildlife and habitat.

Mitigation:  Recovering and sustaining lost habitat and species productivity as a result of the construction and operation of the federal and non-federal hydropower system.

Mitigation Credit:  Number of HUs gained through land acquisitions, conservation easements, and habitat improvements on mitigation lands.

Noxious Weeds:  Undesirable plant species.

Shrubs:  Woody plants that generally exhibit several erect, spreading, or prostrate stems; and have a bushy appearance.

Shrub-steppe:  A class of vegetation defined by areas dominated by shrubs generally greater than 0.5m tall with individuals or clumps not touching or interlocking.  Shrub canopy cover is generally greater than 5% while tree cover is less than 20%.

Tree:  Woody plants that generally have a single stem, grow larger than 16 feet tall and have more or less definite crowns.

Variables:  Factors that describe habitat in terms of the needs of the evaluation species.

Vegetation Typing:  Delineation of plant communities on aerial photographs.

Vegetation Cover:  Vegetation that covers or is visible at or above the land or water surface.

Winter Range: An area that is used by wildlife species during the winter months to provide shelter and food; usually refers to big game.

Xeric:  Habitat having a low or inadequate water supply i.e., dry areas.
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APPENDIX B

HEP EVALUATION RATING

APPENDIX C

PLANT & WILDLIFE SPECIES LIST

Common Name

PLANTS
Yarrow

Sedges

Cheat grass

Bluebunch wheatgrass

Needleandthread grass

Sandberg bluegrass

Idaho fescue

Knapweed

Buckwheat

Balsamroot

Wheat

Currant

Wild rose

Bitterbrush

Chokecherry

Serviceberry

Red-osier dogwood

Black cottonwood

Willow

Water birch

Alder

Aspen

Ponderosa pine

Douglas fir


Scientific Name

Achillea millefolium

Carex sp.

Bromus tectorum

Agropyron spicatum

Stipa comata

Poa sandberii

Festuca idahoensis

Centaurea sp.

Eriogonum sp.

Balsamorhiza sp.

Triticum sp.

Ribes sp.

Rosa woodsii

Purshia tridentata

Prunus virginiana

Amelanchier alnifolia

Cornus stolonifera

Populus trichocarpa

Salix sp.

Betula occidentalis

Alnus sp.

Populus tremuloides

Pinus ponderosa

Pseudotsuga menziseii

MAMMALS

Mule deer

White-tailed deer

BIRDS

Ruffed grouse

Yellow warbler

Sharp-tailed grouse

Western meadowlark

Mourning Dove




Odocoileus hemionus

O. virginianus

Bonasa umbellus

Dendroica petechia

Tympanuchus phasianellus

Sturnella neglecta

Zenaida macroura

APPENDIX D

BASELINE & FUTURE HU’s FOR CREDITING PURPOSE

APPENDIX E

HABITAT SUITABILITY INDEX MODELS

WHITE-TAILED DEER

MULE DEER

SHARP-TAILED GROUSE

WESTERN MEADOWLARK

YELLOW WARBLER
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