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Vegetation Report to the Project File

Ken Hanify, Natural Resource Specialist
The majority of the area included in the proposed fuels reduction area consists of native vegetation.  The exception would be those areas that were farmed at one time and have been reseeded with non-native crested wheat grass.  However, in these areas three awn which is non-noxious, non-native plant species can be found.

The native vegetation is dependent upon the range site; therefore, the different types of grasses are not uniformly located in all tracts.  The native vegetation includes sagebrush, bluebunch wheatgrass, blue gramagrass, needle and thread, Indian ricegrass, little bluestem, juniper, prairie sandreed, western wheatgrass, and ponderosa pine.
Alternative A (No Action Alternative)

This alternative would have no further impacts other than what are currently occurring.  Thus, there are no direct impacts.

Currently there are areas of encroachment by juniper and ponderosa pine.  Over time the soil chemistry would be altered directly under these plants because of the resins in their leaves.  The alteration of the soil chemistry would be exacerbated by a layer of duff consisting of leaves from the aforementioned plants that would be deposited at the base of the woody plants.  Because of the change in soil chemistry, the herbaceous plants currently growing in these areas would be eliminated.  This would be an indirect impact because of the time that it would take to achieve this state.

Alternative B (Modified Forest Health Alternative):

There would be an increase in native vegetation in areas where the ponderosa pine and/or juniper are removed or thinned.  This would be an indirect effect because it may take up to ten (10) years to notice an increase in the herbaceous vegetation.  Because this would be a disturbance, seeds from noxious weeds could be carried into the disturbed area by vehicles and equipment.  These plants would out compete the native vegetation; thus, there would be less native herbaceous vegetation than there is at this time.  There would not be a decrease in the total acres of crested wheatgrass that now exist.  These areas do not include stands of ponderosa pine and juniper; thus, very little disturbance would occur in these areas. With the reseeding of crested wheatgrass in areas that were formerly farmed years ago and having encroachment of ponderosa pine and juniper, the native vegetation has been decreased from its historical range.  The proposed action would increase the native vegetation.

In years past, at least four (4) of the allotments received heavy grazing.  This is evident because of the presence of fringed sagewort and broom snakeweed. All of these are negative cumulative impacts.

Mitigation:

To aid in controlling noxious weeds, all trucks and equipment would be required to be power washed prior to entering the project area.

Alternative C (Forest Health Alternative):

The impacts would be very similar to Alternative B.

Mitigation:

The mitigation would be very similar to Alternative B.

Forestry Report to the Project File

Ray Smith, Forester

Project Acres: 

Approximately 10,348 acres, of which 3,075 (30%) are forested.  Delineated forested stands also include many small inclusions of non-forest types (grass/shrub types).
Potential Vegetation:

The Habitat Type for the majority of forested acres is Pinus ponderosa/Andropogon spp (PIPO/AND). This type represents the driest conditions within the Pinus ponderosa series.  Growth rates are VERY LOW, averaging less than 20 cubic feet per acre per year, precipitation averages 10.9 inches annually.  

The Habitat Type for the remainder of the area is Pinus ponderosa/Agropyron spicatum (PIPO/AGSP).  This type is slightly more productive for forage, and averaging 22 cubic feet per acre per year for timber production.  The growth rating is LOW for this type.  Annual precipitation in this area is below the average for these types and growth is less than the averages for these two Habitat Types.

Project Area Aspect:
The project area forested lands are 74% southerly or westerly aspects.  26% are high density, north aspect forest stands, of which 594 acres (74% of the north aspects) are designated for treatment. 
A majority of the forested acres are harsh, low production sites.
Species:

The forest lands are comprised of ponderosa pine (Pinus ponderosa) and Rocky Mountain juniper (Juniperous Scopulorum).  There are scattered Creeping juniper (Juniperous horizontalis) in the area and there are two known locations of Plains Cottonwood (Populus deltoides) in the project area.
CURRENT SITUATION

Tree Age and Diameter:

Approximately 120 trees were measured for decadal growth and age.  Growth rates were poor for all measured trees.

Age summary:

Ponderosa pine (Blackbark). 

Ave age was 85 years at DBH, Standard Deviation was 27 years.


Ave diameter was 9.1 inches at Diameter Breast Height (DBH)

Ponderosa pine (Yellowbark, older age class)


Ave age was 123 years at DBH, standard deviation was 59 years


Ave diameter at DBH was 11.6
Ponderosa pine trees exceeding 150 years in age are a minimum of 12 inches DBH.  Approximately 25% of trees greater than 12 inches DBH exceed 150 years in age.  The site does not support trees exceeding 300 years in age, with a few rare exceptions.  
Approximately 80% of the ponderosa pine trees are under 120 years of age and appear to be a post fire suppression phenomenon.
The largest diameter observed was 26 inches DBH.
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Juniper


Junipers 1.0 – 4.0 inches DBH averaged 36 years in age.


Junipers 4.0 – 7.0 inches DBH ranged from 40 – 75 years in age.


One “legacy” juniper was found and measured on a stand exam plot.  Diameter was 18 inches 
DBH and was 256 years in age.  Two other “legacy” junipers with a diameter larger than 9 
inches were observed
in the project area.


The occurrence of juniper appears to be a post fire suppression phenomenon, 90% of juniper 
trees are 1.0 inch DBH or less and 99% are less than 75 years in age.
Tree Density:

The current extent of forested lands in the project area is very similar to that exhibited in

1950’s aerial photography.  The major change over time is stand density.   Stand densities

and species composition are quite variable over the project area.  Stand averages are:

Northerly and easterly aspects


       


   
Juniper
  Pine
Total


Trees Per Acre (TPA)

435
  171
606
Basal Area (BA)
    62  (Max Ave BA 80, some clumps exceeded 120)

   Some northerly aspect stands exceed 1,300 TPA for both species.  


Southerly and west aspects


TPA



232
  108
340


Basal Area



    36   (Max BA 48)

Stand Structure:

All stands exhibited even-aged characteristics.  There are three distinct age classes in all stands and almost all stands have three layers.  The stands are rated as clumpy, with minor overlapping of layers.  When present, juniper can be under a ponderosa pine canopy or in open grown clumps on the edge of pine dominated stands.  The typical pine stand usually has a minor overstory component of larger/older Yellowbark ponderosa pine and a dense middle story of younger Blackbark ponderosa pine.  Most stands would be rated as Stem Exclusion, Closed Canopy structure, with some Stem Exclusion Open Canopy stands on the southerly aspects.
Stands with shallow soils tend to have decadent ponderosa pine overstories and juniper understories.

Stands with deeper soils tend to have more pine seedlings and saplings and fewer junipers in the

understory.

Successional Stage:

Most stands have an overmature overstory that is in a senescent phase, rapidly declining in vigor.  These stands are late/old successional stage.  
Some of these stands also contain a middle story that is a  younger age class and would be rated as mid-successional stage. These stands can be sustained with density reduction treatments.  
There are few acres or stands that would be rated as early successional stage or Stand Initiation Structure in the planning area.  
There are no historic “Pine Savannas” (grasslands with scattered trees) in the project area.

Insects and Disease:

Current tree densities place most of the Horsethief stands above or near thresholds for numerous insect agents.  Many of the older trees are being killed by dedroctonus bark beetles.  Mountain Pine Beetle (Dendroctonus ponderosae) is present.

The pine engraver beetle (Ips pini) is present when slash from recent killed trees and windthrown trees becomes available.  
A needle cast disease (Lophodermium spp) is currently killing numerous seedlings, saplings, and some mature trees in the south end of the project area.  This event is probably triggered by low vigor, bark beetle attacks, and effects of drought.  

The general area has Western Gall Rust at endemic levels.  This disease can increase rapidly in dense stands. 
Past and Current Activities:

Most of the area has had random post and pole size material removed, harvest was light and sporadic.
Firewood harvest is ongoing and occurring on most acres in the project area, even in locations where there are no access roads.  Most harvest has been limited to dead trees, but some harvest of green trees has been observed in the northern part of the project area south of the Golf Course Road.
One small timber sale has occurred in the area.  Removal of commercial material was minimal and tree vigor was not improved.
Environmental Consequences

Forestry

Alternative A – No Action

Direct Effects

Historic stand structures, tree size, and species composition have been drastically altered 

by fire exclusion activities.  

Current stand overstocking and resultant low tree vigor will continue.  

Insect and disease agents are increasing due to low tree vigor and will continue and increase.

High, un-natural juniper tree densities will continue.

High mortality in larger trees will continue.

The renewable forest resource will not be managed nor will forest products be utilized.

No jobs, income, or other community benefits will be realized.

Indirect Effects 

Ponderosa pine will continue to dominate pine stands and increase in density.

Juniper will dominate or co-dominate stands where it exists, as older, senescent ponderosa pines die.

Forest stands will see an increase in seedlings, saplings, poles, and small trees.

Large trees will decrease due to insects, disease, and natural causes.

Overall average tree diameters will decrease.

Insect epidemics will occur at some point in the future.  Most stands are ripe for Dendroctronus Bark Beetle attacks.  Average stocking levels are just below established thresholds for most bark beetles.

Herbaceous vegetation will be eliminated in areas of encroachment due to decrease in water and nutrient availability, changes in soil chemistry, and loss of sunlight.

Alternative B – Modified Forest Health

Direct Effects

No Treatment (NT) Areas (26% of forested types) – The No Treatment areas will remain overstocked, resulting in poor tree vigor.  High mortality will continue, mostly in the larger ponderosa pine trees.  See Alt A, Direct Effects.

Shaded Fuels Break (SFB) (17%) and Restoration Thinning (RT) Areas (16%) – These areas will see improvement in tree vigor and health.  Water and nutrients will become available from the removal of most of the juniper and up to 75% of the ponderosa pine.  Some of these sites have minimal pine stocking and will benefit from the juniper removal.  Pine clumps will be thinned.

Commercial Thinning (CT) Areas (34%) – Commercial thinning areas will see some improved tree vigor.  Juniper removal will improve available water and nutrients for remaining trees. 

Manual Fuels Treatment (MT) Areas (7%) – Manual Fuel treatments will be implemented on some rocky scabby areas to reduce the density of  small trees.  These areas will be maintained at an early successional stage.  Most of these sites are very unproductive and do not classify as forest types per se.  Some areas will be manually thinned and burned or piled and burned.  Thinning will improve residual tree vigor and will increase forage production.

The landscape will be moved toward the natural mosaic and stand diversity level that existed historically.

Renewable forest resources will be utilized from 2,040 acres (66%) of the project area forested lands.

Indirect Effects

NT Areas –  See Alt A, Indirect Effects.

SFB and RT Areas – These areas will regenerate quickly.  These areas should be mechanically treated or broadcast burned 10-12 years after the initial treatment to “maintain” them at the desired density and structure.

Senescent, larger overstory trees typically have poor root systems.  When these stands are thinned, some trees will blowdown.  

CT Areas – These areas will see crown growth and establishment of new trees, resulting in competitive crown closures within 20 years.  

In drier pine systems, the pine engraver beetle (Ips pini) will breed in the fresh slash and then attack live adjacent trees. 

Alternative C – Forest Health  

See Alternative B

CT areas decrease to 23%

SFB and RT areas increase to 56%
MT areas increase to 8%

NT areas decrease to 13%

More acres are treated and more renewable forest products will be utilized.

Effects are the same for specific treatment types
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Noxious Weeds Report to the Project File

Larry Padden, Rangeland Management Specialist
Recommended Design Feature:  All heavy equipment shall be power washed to remove soil, vegetation, and seeds before beginning operations.  Cleaned equipment shall be inspected and approved by the Authorized Officer prior to moving the equipment into the project area. Log trucks will be power washed at the beginning of the project, but will not be required to be re-washed each time they enter the treatment site, unless they leave the area and are used on another project. Any equipment that leaves the project area must be power washed, inspected and approved by the Authorized Officer prior to re-entering the project area.

Noxious and Invasive Weeds—Affected Environment:  Currently, the BLM’s knowledge of noxious weeds in the Horsethief Creek watershed is based on local perspectives rather than inventory data and ground truth mapping.  However, the level of awareness is very high on the part of the project area landowners as to the potential economic and environmental impacts that noxious weeds pose.  It is a well-known fact that surface disturbing activities produce a medium for the introduction of noxious weeds.  Introduction most commonly follows post-treatment strategies that do not include surface protection measures such seeding and mulching.  Noxious weed seed commonly enters uninfested lands from vehicles and equipment that have not been properly washed prior to entering the treatment area.  Roads and trails have the highest potential for introduction of noxious weeds.  A common means of knapweed (Centaurea spp.) seed introduction is from vehicle traffic in and out of the project area

Local landowners and county officials agree that the project area is relatively free of noxious and/or invasive weed species at this time.  This is not the case countywide however.  Of the 13 Category 1 noxious weed species that occur statewide, 9 are found in Musselshell County.  

An accurate inventory of the project area would require plant emergence and thus the ability to identify plant morphological characteristics.  Due to the projects time-table, a pre-treatment inventory may not be possible.  The Montana State University agricultural extension agent, located in Musselshell County, has expressed a willingness to conduct an inventory of all proposed treatment areas.  

All range sites and soil types within the project area have the potential to support various noxious weed species.  

Single, isolated bull thistle (Cirsium vulgare) plants were found during the weed inventory completed for this project.
Category 1 – Category 1 noxious weeds are weeds that are currently established and generally widespread in many counties of the state.  Management criteria includes awareness and education, containment and suppression of existing infestations and prevention, of new infestations.  These weeds are capable of rapid spread and render land unfit or greatly limit beneficial uses.

Category 2 - Category 2 noxious weeds have recently been introduced into the state or are rapidly spreading from their current infestation sites.  These weeds are capable of rapid spread and invasion of lands, rendering lands unfit for beneficial uses.  Management criteria includes awareness and education, monitoring and containment of known infestations and eradication where possible.

Category 3 - Category 3 noxious weeds have not been detected in the state or may be found only in small, scattered, localized infestations.  Management criteria include awareness and education, early detection and immediate action to eradicate infestations.  These weeds are known pests in nearby states and are capable of rapid spread and render land unfit for beneficial uses.

Noxious Weeds—Environmental Consequences

No Action Alternative

Direct Effects: (no adverse or increased impact from this alternative)  There are no direct effects connected with the “No Action” alternative since the project area is relatively free of noxious weed infestations.  Therefore, the probability of new weed infestations is no greater than it would be at any other untreated area.

Indirect Effects: (existing fuel loads increase risk of initial attack {I.A.} activities)  The “No Action” alternative maintains current fuel loads. Current fuel loads increase the risk of wildland fire.  Initial attack suppression efforts typically begin at the local level with volunteer fire organizations.  While power wash stations are being utilized on some extended attack fires, initial attack suppression equipment at the local/volunteer level is rarely power washed to remove weed seed that could be transported into the area from previous suppression activities.

Cumulative Effects: (existing fuel loads combined with uncontrolled I.A. equipment could lead to spread of weed seed source) Because there is no means of control over initial attack equipment entering the area in the event of wildland fire, the probability of transport of noxious weed seed into the project area increases.  

Alternative B and C   (Effects are common to both alternatives)

Direct Effects: (surface disturbance)  Surface disturbing activities are a primary means of introduction of noxious weed infestations.  Noxious weeds are opportunistic species that take advantage of disturbed sites where competition from native species has been altered or removed.  New road construction, associated with treatment activities common to both alternatives, creates suitable conditions for establishment of noxious weeds.  Total new road construction length would be the same under both alternatives.  Therefore, the intensity of the impact would be common to both alternatives. 

Indirect Effects: (transport of seed source into the area)  New road construction increases the probability of noxious weed seed source, typically carried on the under carriages of vehicles and equipment, to be introduced to the area.  Power washing the under carriages of vehicles and equipment prior to entering the treatment area significantly reduces the probability of introduction of noxious weeds. Seeds may still be transported into the area on recreationist vehicles traveling along open roads bladed for treatment.
Cumulative Effects: (combination of above without mitigation) Surface disturbing activities combined with uncontrolled vehicle access in and out of the treatment area could introduce noxious weeds to the project area.

Fire and Fuels Report to the Project File

Bob Meidinger,  Fire Operations Supervisor 

Fuels conditions:

The project area consists of multistoried ponderosa pine stands with a predominantly grass undergrowth NFBPS fuel model 2, (NFDRS fuel model C). In some north aspects fuel loadings approach those exhibited in a slash NFBPS fuel model 9, (NFDRS fuel model U,C). In some parts of the project area Rocky Mountain juniper is the predominate species and appears to be a post fire suppression phenomenon.  Juniper is present in most other areas in the project as undergrowth ladder fuels and as clumps in and around the pines. Fuel inventories revealed fuel loadings much higher than would be found in a historic dry ponderosa pine community. 

Present stocking levels on north aspect stands average 177 stems/acre ponderosa pine and 435 stems/acre juniper. Some north aspect stands contain an excess of 1,300 trees/acres for both species. (north aspect equals 26% of project area) South slope aspects average 108 stems/acre ponderosa pine and 232 stems/acre juniper. (south and westerly aspects equals 74%) The area is characterized by continuous stands of dense timber, heaviest on the north slopes with 70-80 % canopy closure. South slopes show lighter tree growth intermingled with grassy meadows. Timber stands are continuous both vertically as well as horizontally, and regeneration/encroachment is occurring. Insect and disease damage is evident and contributes to the fuels volatility. 

Canopy closure, overstocking and the presence of large quantities of ladder fuels, coupled with heavy dead and down fuel loads drive fire behavior. Fuel density, arrangement, and condition within the project area encourage and support stand replacement crown fires with the potential to consume areas of several thousand acres or more. 

Heavy fuels adjacent to dwellings pose substantial risk to life and property in and around the project. Fuel densities and terrain make initial attack and fire control difficult. 

Fire behavior

The current fire behavior environment as modeled by the BEHAVE program is as follows:  

On an average August fire weather day, (temperature 89 F, Relative humidity 10-14% with midflame wind speeds 5.0mph (20ft winds 15 mph), fire behavior would exhibit the following traits:

NFBPS fuel model 2
(ROS) Forward rate of spread: 50 chains/hour

(FL)    Flame lengths: 7.9 ft. 

NFBS fuel model 9

(ROS) Forward rate of spread: 13 chains/hour

(FL)    Flame lengths: 3.8 ft.  

Weighted (combined) values

(ROS)  Forward rate of spread: 39  chains/hour

.  

Flame length predictions eclipse the standard ranges in which mechanized equipment and manpower can safely and effectively suppress wildfire in fuel type 2 fuels.  Although the forward rate of fire spread would be less in the fuel type 9 fuels, the fire intensity due to the fuel loading and high number of stems per acre would significantly increase fire behavior.  Heavy stands on the north aspect generally occur in bands that are continuous across the project. The large amount of juniper that occurs as undergrowth creates a laddered effect, insuring fires in these areas will likely be crown fire events consuming all vegetation including the mature trees. The BEHAVE program predicted rates of spread and flame length do not account for additional ROS values due to spotting.  (SD) Spotting distances up to .3 mile and a (PI) probability of ignition of 90% would increase the rate of fire spread in both fuel types. Predicted wildland fire behavior approaches the limits of mechanized equipment (FL 8.0 ft), including aircraft and dozers.  This type of fire is often beyond the ability of manpower and equipment to safely suppress.

Fire history and Fuels report to the Project File 

Brad Sauer, Fire Management Specialist

Fire history and additional info:

Project Acres: 10,348 acres of which 3,075 are forested

Fuel Models: NFDRS (National Fire Danger Rating System) 7,179 acres of A, L, and C









  3,075 acres of  U


           FBPS (Fire Behavior Prediction System) 7,179 acres of 1, 2








      3,075 acres of 9

Fire History: Known Fires (BLM Fire Reporting System) 1993 to 2003







8 Fires for 3,983 Acres







Average Fire Size: 497 acres

Fire History: Known Fires (BLM Fire Reporting System) 1993 to 2003:  Fires for 3,983 Acres.  Average Fire Size: 497 acres

Tree Ring Data: Collected from Fire Scarred Trees indicates that fires of intensity high enough to scar trees occurred in the years: 1827,1835, 1862, 1891, 1893, 1897, 1900, 1955, 1974, 1988, 1993.


Average Age of Scarred Trees: 159 years


Average Fire Interval: 73 years


Oldest Tree: 359 years


Youngest Tree: 60 years

CURRENT SITUATION

The vegetation on the project area developed with fire as a natural regulatory factor. Under Fischer and Claytons designations ( Fire Ecology of Montana Forest Habitat Types East of the Continental Divide, 1983 ) The area would fit into Fire Group 2 which consists of fire maintained grasslands and stands of Ponderosa Pine forests with an understory of grass. Under periods of fire exclusion juniper and doghair thickets  increase. Down and dead material is generally not a factor in this fire group but for some reason the Horsethief  area has a high level of dead and down material. Fischer and Clayton note that moisture stress is a common factor in this Fire Group which in turn relates to the level of live fuel moisture. Live fuel moisture when low contributes significantly to fire spread during dry periods. The historic role of fire was maintenance of grasslands and open pine stands as well as the encouragement of Ponderosa Pine regeneration by baring off soil. Historic fire frequency was from 5 to 25 years with an interval of 6-12 years between fires in small stands of timber of 50 to 100 acres. These fires were of low to medium intensity and the frequency of non-scarring fire may have been more frequent. Stands of this fire group were thought to be present without significant understories. The advent of fire suppression has promoted the development of stands with understories. This is the current situation. Burnable vegetation ( Fuels ) is continuous across the forested portion of the project area vertically and horizontally. Much of that vegetation in the understory is Juniper which contains volatile oils which contribute to increased flame length when burning.  

Impact Analysis Fire/Fuels

Alternative A: No Action Alternative

Direct  and Indirect Effects: 

The corresponding fuels condition would gradually change as insects, disease, age, and affect the timber stands. Dead and down fuel loading would continue to increase as would doghair thickets of Ponderosa Pine saplings and Juniper. The area would be continue to be ready for disturbance from fire and this disturbance could likely be in the form of a large wind driven stand replacing event of catastrophic nature. No management actions would occur to change the current situation or reduce the fuel load and corresponding fire behavior. Suppression of wildfire events would continue under the current policy of immediate response, but chances of success would continue to diminish as the level of Ponderosa Pine regeneration, Juniper and dead and down material increased in the area. Insect activity would like likely result in the number of red needle trees increasing as well which would also increase the flammability of the site. Suppression efforts occurring under the extreme conditions common to Late July, August, and September would need to be focused extensively on the Wildland Urban Interface areas and not on protection of the natural resources found in the project area. Risk to life, safety, property, and resources is high. 

Cumulative Impacts:

Cumulative Impacts of the No Action Alternative would consist of the gradual accumulation of fuels across the forested portions of the area and the eventual large, catastrophic stand replacing fire (Hawk Creek Fire, August 1984 ). The likelihood of the stand replacing fire increases over time as does the possibility for this event to occur at any given time during the year when fuel and weather conditions combine with an ignition source ( Twin Coulee Fire, May 2001; Four Dances Fire, January 1998 Halloween Fires, October 1999). Risk to Life, Safety, Property, and Resources goes up over time as fuel continues to accumulate and additional homes are built in the interface.

Alternative B: Modified Forest Health:

Direct and Indirect Effects

No Treatment Areas(NT) would occur on 26% of the forested area. Conditions would be remain as those described in the No Action Alternative.

Shaded Fuel Break Areas(SFB) 17% of forested area, and Restoration Thinning Areas(RT) 16% of forested area. Would be treated to remove forest vegetation  to levels where fire spread vertically and horizontally would be reduced to levels where fire behavior is significantly reduced.  Crown fires would be forced to drop to the ground, and ground fire spread would be more controllable. The fuel type would likely change to grass in the understory. Grass levels could be maintained through grazing. More successful suppression efforts would occur and prescribed fire could be used to maintain treatment areas. These areas serve to reduce the flammable vegetation and corresponding risk, directly in the Wildland Urban Interface and to break up the continuity of NT stands. These treatments also serve to somewhat protect wildlife areas from the risk of complete loss to wildfire. Mechanical treatments will need to be repeated and/or prescribed fire used to maintain these treatment areas as Ponderosa Pine and Juniper saplings mature during following years. The use of Prescribed fire will require caution due to the high number of exposed coal seams in the area. Prescribed fire will only occur under the constraints of a BLM approved Burn Plan.

Commercial Thinning Areas (CT) 34% of the forested area. Thinning of trees in these areas will reduce vertical and horizontal continuity of vegetation and the risk of quickly moving fires, but to a lesser extent than the SFB or RT areas. The level of thinning in these stands does not provide the spacing between trees that is required to reduce the potential for crown fire, but will reduce the spread of fire on the ground. These areas will also need to be maintained with additional mechanical treatments and/or the application of prescribed fire as Ponderosa Pine and Juniper saplings regenerate and fill previously treated areas.

Manual Fuels Treatment Areas (MT) 7% of the forested area. These areas will be thinned and/or prescribed burned and maintained at levels similar to the SFB areas. The MT areas will further serve to break up continuity of fuels and provide protection to the NT, SFB, and CT areas. The treatment of these areas will contribute to the success of fire suppression efforts in the future and serve as a more natural fire break due to the large presence of cliffs and areas of bare ground present.

SFB, RT, and 50% of CT and MT treatment acres will achieve 20 foot crown spacing desired for reduced fire behavior.  52% of the landscape will achieve fire goals.  

Cumulative Impacts

NT areas: see Alternative A: No Action. Areas would remain at increasing risk from disturbance of which stand replacing fire is likely. Habitat will be lost, risk to adjoining areas remains high. Expected fire behavior should fire start is active, intense, and fast moving. Stands will return to Historic levels. Erosion, soil capping and sterility, noxious weeds and slow return to production are likely. Scenic values are lost.

SFB and RT areas: Fire suppression is more successful and structures in the WUI have good chance of survival in a wildfire event. Safety is increased and risk to life safety, property, and resources is reduced.. Risk of resource damage and loss including scenic values is decreased. Grasses, forbs, and browse species will likely become better established which will change the fuel type and the fire behavior to a more manageable level. Maintenance of treatments is necessary to provide for continued effectiveness as regeneration of the forested areas occurs.

CT areas: Fuel loads are reduced, and fire suppression is more successful, but to a level lower than the SFB and RT areas. Regeneration of the Ponderosa Pine and Juniper forest is a factor in that initial treatments become less effective at reducing fire behavior. Additional treatment of the thinning units mechanically and/or with prescribed fire is required to keep the associated risk of fire down.

MT areas: With initial treatment these areas return to a level where fire spread and intensity is easily managed. Given the rough topography, cliffs, and bare ground, the areas continue to serve as natural fuel breaks. Some maintenance of the areas with mechanical treatment and/or prescribed fire is necessary as regeneration of Ponderosa Pine and Juniper occurs. 

Recreational use will increase increasing risk for man caused fires.

Alternative C – Forest Health

Direct Effects

The direct effects are to facilitate the control of wildfire, except for the 390 untreated acres in this alternative. Reduction in tree density increases crown spacing to 30-42   ft. limiting or eliminating sustained crown fires in all but 390 acres of the proposed area. Elimination of juniper undergrowth decreases fire intensity and reduces tree torching.  Reduced tree torching decreases spotting potential and distance as well as tree mortality. 

Reduction of stand densities decrease competition for nutrient and water allowing Ponderosa pine growth and vigor to improve. Healthy ponderosa pine has better resistance to fire damage.

Lower tree densities increase accessibility and mobility for fire suppression manpower and equipment.  Removal of timber and brush increases the area usable for safety zones and escape routes and affords safer conditions for suppression efforts. 

The level of treatment directly affects both fire severity and reoccurrence of fire over time. The level of stand reduction in this alternative will increase the amount of time before re-growth and encroachment of both juniper and pine species make re-treatment necessary. 

The untreated acres in this alternative will have effects similar to alternative A. While these areas still pose a threat of crown fire, size combined with accessibility to the surrounding areas, allow for more safe, efficient fire suppression.  

SFB, RT, and 50% of CT and MT treatment acres will achieve 20 foot crown spacing desired for reduced fire behavior.  66% of the landscape will achieve fire goals.  

Indirect Effects

Fire prepares the mineral soil seed bed favorable for ponderosa pine re-growth. 
Cumulative Effects

This alternative promotes low intensity fire, which prunes trees increasing their resistance to fire. Open areas will increase grass (fine fuel) production which will promote faster fire spread, but with a much lower fire intensity. 

Ponderosa pine requires open, lighted areas for regeneration. The reduction of stands will initially promote pine regeneration and encroachment, which will reintroduce ladder fuels in the area. The level of reduction of stands in this alternative increases the time frame for regeneration and encroachment to return to problematic levels, therefore re-treatment will not be required as quickly. Mechanical treatment and/or prescribed fire will be required to maintain these treatment areas in following years as regeneration and encroachment occur. 

Soil, Water, and Geology Report to the Project File

Robert Mitchell, Soil Scientist/Hydrologist

Affected environment

Soils

Soils in the area developed in alluvium and residuum derived from the Tongue River Member of the Tertiary Fort Union Formation.  Formation lithology consists of light to dark yellow and tan siltstones and sandstones with coal seams.  Differences in lithology have produced the topographic and geomorphic variations seen in the area.  Erosion resistant sandstone protects higher ridges and hills.  

Approximately 85 percent of soils in the area have loamy surface and subsurface textures and fit into the Silty, 10 to 14 inch precipitation zone Ecologic Site (NRCS, 2003).  Soils are generally productive, though this varies with texture, slope and other characteristics.  The most common soils in the area are the Cabbart series(Loamy, mixed, superactive, calcareous, frigid, shallow Aridic Ustorthents ) and Delpoint series (Fine-loamy, mixed, superactive, frigid Aridic Haplustepts). The soils are shallow to moderately deep, often calcareous, weakly developed and free of coarse fragments.  Slopes may be as much as 45 percent though are generally 8 to 15 percent. The majority of the soils in the Horsethief Project Area are highly erosive, and have limited capability to recover from damage.  

Natural Resources Conservation Service, 2003, Soil Survey Geographic Database for Musselshell County

Surface Water

This area is the watershed of the Musselshell River (MT40A001_010).  The main stem of the Musselshell River flows northeastward southeast of the study area. Drainages in the study area are ephemeral in nature.  Stream flows have large seasonal variations with largest flows occur in the spring as a result of snowmelt and rainfall.  Intense flows of short duration occur during the summer following thunderstorms.

The main stem of the Musselshell River is on Montana’s 2002 303(d) list of impaired streams as partially supporting for aquatic life support and warm water fishery.  Probable sources of impairment include agriculture, crop-related sources, grazing related sources, hydromodification, and channelization.

Geology

General

The study area lies in the northwest portion of the Bull Mountains structural basin that influences outcrops and structures throughout the region.  The Bull Mountains Basin is an asymmetrical syncline with shallow dips of 2 to 10 degrees on the southern limb and steeper dips from 15 to 30 degrees on the northern limb.  The Bull Mountain Basin and Powder River Basin to the southeast were part of the same deposition center and as such, have similar lithologies (Stricker 1999).  While a structural basin, this area has higher topographic relief due to the resistance of sandstones in the Fort Union Formation.  

The area includes a portion of the Bull Mountain Coal Field.  The coal is subbituminous to bituminous in rank.  It most likely formed in overbank and interfluvial swamp environments present during the formation of the basin, and are within interbedded fine sandstone, siltstone, and claystone/shale sequence.  The coal-bearing rocks are mainly in the Tongue River Member of the Fort Union Formation and to a lesser extent, in the underlying Lebo and Tullock Members.  Most of the coal beds are lenticular with wide variations in lateral thickness.  In general the coals appear to thin toward the west.  Clinker deposits, composed of the residue from burned coal beds and baked and fused surrounding layers, occur in higher elevations in the area. There are up to nineteen sub-economic coal beds present, but the Rehder, Roundup, and Mammoth beds are generally the thickest and contain the highest-ranking coal.  Commercial mining took place in these three beds in the past, and mining continues for local use (Wilde and Porter 2000).  The coal beds serve as aquifers for the area and supply the water used by the town of Roundup 

Structure

A series of northwest-trending faults and folds, are located in the study area.  These are part of the northwest-trending Lake Basin fault zone.  The faults in this area form horst and grabben structures that are generally not well expressed on the surface.  A number of folds forming anticlines and synclines cross the area but are difficult to discern without close examination of bedrock. 

The study area is underlain by geologic units ranging in age from Late Cretaceous to early Tertiary, which overlie older rocks ranging in age from Precambrian to Cretaceous.  Geologic units older than late Cretaceous are not covered in this document.  Quaternary alluvial gravel covers bedrock in some areas.  Geologic units consist of marine deposits of Bearpaw Shale and Fox Hills Sandstone, and continental deposits of the Hell Creek and Fort Union Formations.
Stratigraphy

Alluvium of modern flood plains (Holocene) consists of fine- to medium-grained, tan sand and silt, generally unconsolidated and located along the banks of currently flowing streams.  Some older fine gravel and fine- to coarse-grained sand of earlier channels may also be included.  Thickness ranges from a few inches to as much as 30 feet.

Alluvial Terrace Gravels (Holocene) contains gravel, sand and silt deposited by fluvial processes while rivers were at a higher level than present.  Gravels are in isolated bodies from a few feet to several tens of feet above the current river level.  They consist of intrusive, metamorphic, and sandstone clasts from a few centimeters to several inches in diameter. 
The oldest alluvia are deposits that appear to be remnants of formerly extensive Braid Plains (Quaternary) developed on flanks of central Montana ranges (Wilde and Porter 2000).  These are generally unconsolidated deposits of predominantly medium to coarse-grained sand and fine to medium gravel and lesser amounts of silt and clay.   These are probably not all of the same age.  Thickness is from two to 15 feet.

The three members of the Tertiary Fort Union Formation (Paleocene) are well exposed in the study area.  The upper Member, the Tongue River, contains well-developed channels that vary from 20 to more than 300 feet thick in numerous stacked channel sequences.  These channel sandstones form the steep cliffs seen throughout the Bull Mountains Basin.  The sandstone channel sequences are yellowish-gray to light gray, fine- to medium-grained, trough cross-bedded, planar-bedded or massive-appearing sandstone interbedded with lesser amounts of brownish-gray carbonaceous shale, yellowish-gray siltstone, and coal beds.  This member supports the growth of ponderosa pines and other trees that are the concern of this document. The greatest thicknesses exposed (805 feet) are located along the axis of the Bull Mountains Basin.

The middle Member, the Lebo, is composed of some smaller, but well-defined channel sequences that are from five to 50 feet thick.  It also contains areas of interbedded sand, silt, and carbonaceous clay that weather dark gray or greenish.  Lateral changes from one lithologic sequence to another occur over short distances.  The member is generally medium to dark gray and olive-gray shale that is commonly smectitic or carbonaceous, interbedded with silty shale, thin yellowish-gray sandstone and siltstone, and thin lenticular coal beds.  It also contains small-scale light-gray, fine- to medium-grained channel sandstones.  The member commonly forms indistinct outcrops at the base of the Tongue River cliffs, or the bottoms of river-valleys.  In exposure, it typically forms gently rolling, grass-covered slopes where dips are slight. The contact between the Lebo and the Tullock Members is often an indistinct transitional zone.  Where visible, the contact is occasionally marked by a poor-quality coal bed or dark gray to black carbonaceous clay bed.  Thickness varies from 160 to 240 feet, but averages about 200 feet.

The lower Member, the Tullock, consists of yellowish-gray, fine- to medium-grained trough cross-bedded, planar-bedded or massive appearing sandstone similar in appearance to those of the Tongue River Member.  The channels are of smaller scale (15 to 70 feet thick), but contain the same sedimentary structures, and weathered surfaces are similar.  Where channels are not present, outcrops appear light colored and sandy.  The Tullock supports the growth of pines and other vegetation.  The contact with the underlying Hell Creek is transitional, and is often difficult to determine; both the Tullock Member and the Hell Creek are dominantly sandstone.  Channels contain fine- to medium-grained, tan to light-brown upward-fining sandstone, siltstone and claystone.  Commonly supports growth of bushes and small pines.  Thickness of the member varies from 180 to 260 feet, averaging about 220 feet.

Upper Cretaceous bedrock is exposed at edges of the study area.  The Hell Creek Formation reverts to similar lithology to that of its type locality in northeastern Wyoming with a higher content of sandstone.  Famed in Montana for the dinosaur fossils it contains, it contains large well-formed cross-bedded channels that are from 10 to more than 100 feet thick, as well as interbedded sandstone, siltstone and claystone.  The channel sandstones weather to a more rounded topography than those of the Fort Union Formation.   The Hell Creek is tan to light brownish-gray, cliff- and ledge-forming, fine- to coarse-grained, thick-bedded to massive-appearing sandstone.  The formation supports sparse pine growth locally.  Locally, interbedded medium gray to olive-gray fissile shale and tan to greenish-gray clays can be seen laterally away from or between the sandstone channels.  Where visible, contact between the basal Hell Creek and the upper Fox Hills is either erosional, or marked by a calcareous sandstone ledge of dark tan to brown sandstone, or a thin bed of carbonaceous clay that changes laterally into poor quality coal.  Total formation thickness is from 350 to 450 feet.

The Fox Hills Formation consists of thin layers of interbedded tan sand silt, and clay overlain by well sorted, very fine- to medium-grained upward coarsening, cross-bedded, poorly consolidated sandstone.  The formation generally appears as gentle grass covered slopes at the base of steep hills and cliffs formed by the Hell Creek Formation.  It becomes more clay rich at the base and contact with the underlying shale is transitional.  The formation ranges from 10 to 110 feet in thickness.

The Bearpaw Shale is a medium to dark gray, fissile, shale that weathers to a brownish-gray surface.  Outcrops form flat to very gently rolling topography that is locally grass-covered.  The Bearpaw contains a few scattered light gray limestone concretions that are generally fragmented, and locally contains marine fossils.  The Bearpaw Shale was deposited in a shallow epicontinental sea during the late Cretaceous.  It becomes increasingly sandy upward and grades into the interbedded silt and sand at the base of the Fox Hills Formation.  It varies from less than 300 up to 800 feet thick.
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Horsethief Water Impacts

No Action Alternative

Direct Effects

Without treatment, potential for high intensity wild fire increases.  Death of trees due to insects and disease may increase intensity of fire.  Effects to water quality by fire will depend on size and intensity.  Wild fires will reduce soil organic matter, reducing water holding capacity.  Wild fires may temporarily reduce water infiltration, with a potential increase in runoff.  These changes may degrade downstream water quality due to an increase in dissolved and suspended solids.  Overland water flow may increase and concentrate, resulting in rill and gully erosion with potential damage to vegetation and structures. Vegetation on site presently protects soils from raindrop splash and restricts overland flow.  Without this protection, water impairment may be greater downstream in the Musselshell River.  Present disturbance, primarily road and off road recreational use, contributes sediment to drainages and is expected to continue at present rates.

Indirect Effects

Water is presently being consumed by trees and other vegetation, if fire consumes vegetation, water yield to streams and aquifers will increase.  

Cumulative Effects

Wildfire is natural part of this ecosystem and will continue a long term cycle with short term effects on water quality.

Alternative B – Modified Forest Health

Direct Effects

Treatment, monitoring, and road construction will compact and disturb the soil surface.  This may result in an increase in suspended and dissolved solids in nearby drainages.  It is expected most solids would drop out due to gravity or be filtered by down stream vegetation before reaching live streams.  Most soils have moderate permeability (Ksat = 4-14 µm/sec, NRCS 2003) and much water will infiltrate on site without affecting downstream water quality. 

Indirect Effects

Tree removal will result in more water available for vegetation and may result in a change in vegetation composition.  Increased available water would result in increased flow in some drainages or increase in time of flow.  There is potential that new springs may result from the additional water.  Deeper aquifers could receive some of this water.  Improvement of roads and increased road mileage could increase traffic in the areas and may result in an increase in dissolved and suspended solids in drainages. 

Cumulative Effects

Less water will be consumed by trees, and become available for plant use or in stream or spring flow.  Once roads and other disturbances are rehabilitated, water quality should return to natural conditions.  Increased access due to improved road system will encourage recreational use with minor effects. Wildfire is natural part of this ecosystem and will continue a long term cycle with short term effects on water quality.  This action will extend the periods between wildfires and potential effects to water quality.

Alternative C – Forest Health

Similar to Alt B with increase in area affected.

Horsethief Soil Impacts

No Action Alternative

Direct Effects

Without treatment, potential for high intensity wild fire increases.  Wild fires affect soil physical, chemical, and biological characteristics.  The degree of affect of fire will depend on size and intensity.  Soil nutrient loss from fires can occur through oxidation or volatilization of compounds, convection of ash particles, increased leaching losses, and acceleration of erosion (Christensen 1993). However, post fire fertility may be increased with biochemical changes in the soil (Christensen 1993).  Waldrop et al. (1987) concluded that fires may increase available phosphorus, exchangeable calcium, amount of organic matter in mineral soils, and that nitrogen is not reduced due to post-burn propagation of nitrogen fixing plant species.  Infiltration may be decreased and run-off and sediment yield may be increased by fires (Robichaud and Waldrop 1994).  Loss of surface organic matter and debris from fire may result in reduced water holding capacity and increased soil erosion by wind and water.  An increase in erosion due to raindrop splash and overland flow of water is possible.  Soil biota may be decreased or eliminated in the soil surface depending on intensity of the fire.  Present disturbance, primarily road use and off road recreation, contributes sediment to drainages. 

Indirect Effects

Nutrients and water presently being utilized by trees reduces vegetative diversity and productivity.  A more productive and diverse vegetative cover would provide for greater soil protection from erosion and benefit soil health.  Carbon presently sequestered in trees reduces atmospheric carbon.

Cumulative Effects

Ultimately, nutrients and carbon tied up in trees will be released back to the soil.  These components may be released back into the soil through old age, disease or fire.  Present soils have developed under such an ecosystem and soil characteristics and health will not be greatly affected under this alternative.

Alternative B – Modified Forest Health

Direct Effects

Treatment of the area will affect soil characteristics primarily through compaction and disturbance.  Compaction will reduce the flow of water and air through the soil.  Disturbance will expose soil to wind and water erosion.  Use of vehicles and machinery will result in localized compaction where used.  Manual treatment will result in less compaction and disturbance, in degree and areal extent. Timing of treatment will affect degree of compaction.  If mechanical treatment is accomplished on frozen soil, compaction will be limited.  Building of temporary roads and improvement of existing roads to access treatment areas will compact soils in those areas and expose soils to wind and water erosion.  Monitoring vehicles may result in compaction and disturbance depending on moisture conditions.

Trees harvested and removed from the site will result in a loss of nutrients from the soil system. Tree removal will expose more areas of soil surface to raindrop impact, with potential for particle detachment and movement.  Treatments leaving woody debris on site will increase soil nutrients available, increase water holding capacity, and provide greater protection to soil surface from erosion.  Leaving woody debris on the site would increase the carbon-nitrogen ratio, increasing microbial activity and temporarily reducing the nitrogen available for plant growth.  

Indirect Effects

Reducing tree numbers would increase water availability and allow for greater depth of infiltration and larger storage volume of water.  Nutrients and compounds could be moved to greater depth in the soil profile with both beneficial and detrimental effects. Slash left on site may increase atmospheric carbon through decomposition.  

Cumulative Effects

Temporary roads will have compaction released by ripping and protected from erosion by reseeding.  With successful rehabilitation, soil health and erosion in these areas will return to natural conditions.  Tree removal will increase future nutrient and water availability in the soil.   Improvement of roads and expanded road system could increase recreational traffic in the area and result in an increase in compaction and disturbance of soils.

Alternative C – Forest Health

Similar to Alt B with an increase in area affected.
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Report to the Project File by John Thompson

Air Quality (BLM Critical Element) and Climate

Affected Environment (Air)
Ambient air pollutant levels should be near or below measurable limits. Noise levels are site specific, and variable.  Rural noise levels should average less than 50 decibels A-weighted (dbA), with occasional peak levels to 70 dbA.

National Ambient Air Quality Standards limit the amount of specific pollutants allowed in the atmosphere: carbon monoxide, lead, nitrogen dioxide, ozone, sulfur dioxide, and particulate matter (inhalable particulates, or PM10, and fine particulates, or PM2.5).

Fuel projects must comply with the Clean Air Act of 1977 which established a system for the Prevention of Significant Deterioration (PSD) of areas with air pollutant concentrations below the National standards.  PSD areas are classified by the additional amounts of nitrogen dioxide (NO2), sulfur dioxide (SO2), and inhalable particulate matter (PM10) degradation that would be allowed above a legally defined baseline level.  PSD Class I areas, predominately large National Parks, Wilderness Areas, and certain Indian Reservations, have the greatest limitations; virtually any degradation would be apparent.  Areas where moderate controlled growth can take place have been designated as PSD Class II.  

The PSD regulations also address potential impacts to Air Quality Related Values (AQRVs) within mandatory Federal Class I areas.  These AQRVs include visibility, odors, and impacts to flora, fauna, soils, water, geologic and cultural structures.

The Horsethief area is designated PSD Class II. The closest Federal Class I areas are Gates of the Mountain Wilderness (150 miles west), U.L. Bend Wilderness (80 miles northeast), Yellowstone National Park (120 miles southwest), and the Northern Cheyenne Indian Reservation (100 miles southeast).
Closest non-attainment areas, areas that consistently violate federal standards because of human activities, include Great Falls (140 miles northwest), East Helena (160 miles west), Lame Deer (110 miles southeast), Billings and Laurel (50 miles south).   

Monthly climate data summaries are available for Roundup and Billings, MT from the Western Regional Climate Center, http://www.wrcc.dri.edu.  High temperatures (F) at Roundup, MT, range from an average minimum of 54.9 degrees to an average maximum of 88.3 degrees in July. Low temperatures range from an average minimum of 11.3 degrees to an average maximum of 35.7 degrees in January.  Average total precipitation ranges from 0.33 inches in February to 2.52 inches in June.  Average annual precipitation is 12.48 inches.  Average snow depth is 1 inch during December, January, and February.  It is 0 inches the other months.

Relative humidity and wind data from the closest reporting station are available for Billings, MT.  Lowest average relative humidity (30) is reported during August afternoons and highest average relative humidity (71) is reported during early mornings in June.  Average wind speed ranged from 9.5 in July and August to 13.0 in December and January.  Prevailing winds are from the southwest; however, wind direction for the fastest wind is from the northwest.  The nearest seven day decoded weather observations are available for the Bull Mountain Divide DOT site about 15 miles S of Roundup and from the Big Snowy RAWS site about 25 miles NNW of Roundup at http://www.wrh.noaa.gov.  Data from this web site would be especially important prior to conducting any prescribed burning.

Environmental Consequences (Air)

Fires cause air pollutant emissions during combustion of various ages, sizes, and types of vegetation.  The amount of emissions depends on the size and intensity of the fire, the fuel type and moisture content, and the available fuel loading.  The level of air quality impact depends on the amount and duration of emissions, atmospheric dispersion conditions, and terrain.  The most effective means of controlling air pollutant emissions from wildland fire is to reduce the number of large, catastrophic fires through selective vegetation treatments that break up heavy, continuous fuels. Depending on the conditions, managed natural fires, prescribed fires, and mechanical treatments can be effective methods to reduce heavy fuels. When properly executed, managed fires may be much smaller and involve less combustion, occurring when the fuel type, loading and fuel characteristics, as well as weather conditions, are optimized to enhance efficient fuel consumption and air pollutant dispersion.  By reducing the risk of uncontrolled wildland fire, the risk of significant air quality impacts would also be reduced.  

Other impacts to air quality would include moderate increases in noise, dust, and combustion engine exhaust generated by manual and mechanical treatment methods, and aerial application of fire retardant on wildland fire.  Resulting impacts of fuels treatments would be temporary, small in scale, and quickly dispersed.  These factors, combined with standard operating procedures, would minimize potential air quality impacts.  Applicable air quality regulations would not be violated.

Prescribed burning activities must comply with the BLM Manual Sections 9211.31 (E), Fire Planning, and 9214.33, Prescribed Fire Management, to minimize air quality impacts from resulting smoke.  This procedure requires compliance with individual state and local smoke management programs that specify the conditions under which burning may be conducted.

Particulate matter and carbon monoxide are the primary air pollutants emitted during prescribed burning. Compliance with smoke management programs would minimize these effects.  The timing, vegetation type, size of burns, fuel arrangement and moisture, ignition techniques and patterns, and weather conditions are all specified to keep smoke concentrations within acceptable limits.  The actual level of impact would depend on a combination of all these factors.  Prescribed burning would generally occur under more favorable atmospheric dispersion conditions to meet air quality regulations. 

The Montana/Idaho Executive Airshed Board coordinates regional smoke impacts and smoke management for prescribed fires.  SEQ CHAPTER \h \r 1Accumulation of smoke from controlled burning is limited through scientific monitoring of weather conditions and formal coordination of burns. Information will be provided describing the type of burn, the number of acres, as well as the location and elevation at each site. Restrictions may be directed by airshed, elevation or by special impact zones around populated areas.

If cumulative impacts are anticipated to violate applicable air quality standards, prescribed burns are not conducted until conditions improve.
Conclusion (Air):

Overall, air quality impacts would be greater from wildland fires on the Horsethief area than from fuel treatments since wildland fires would likely be larger and occur under less favorable atmospheric dispersion conditions.  The proposed fuels treatments would not exceed ambient air quality standards. Air quality would not be degraded in Federal Class I areas or in designated non-attainment areas.

Visual Resources Report to the Project File 
Cindy Staszak, Interpretive Specialist
General:     The objective of Visual Resource Management is to manage public lands in a manner that will protect the quality of the scenic (visual) values of these lands.  The process involves inventorying the scenic quality, sensitivity levels and distance zones of the area, and assigning an Inventory Class to the area.  The inventory class is then used to determine a management class based on resource allocations.  The objectives of these management classes are:  Class II – to retain the existing character of the landscape, Class III – to partially retain the existing character of the landscape and Class IV- to provide for management activities which require major modification of the existing character of the landscape.  
Current Situation ("Affected Environment): The 1983 Billings Resource Area Resource Management Plan inventoried approximately 200,000 acres of public land for the purpose of assigning visual resource management classes.  This inventory included all of Musselshell County (the location of the Horsethief Project) and a portion of Yellowstone County.  The inventory assigned Visual Resource Management Classes in the following distribution:  Class II – 35%, Class III – 30%, and Class IV – 35%. This inventory would not have included approximately 4,200 acres of land within the Horsethief Project area that was acquired after the RMP was completed. However, the Feasibility Report for these acquired lands indicate that the lands were VRM II and III.   Since maps depicting the allocation of the management classes are not available, visual inventory work was completed in the project area.  The interim VRM inventory  classes were mapped and are available on page 27 of this report.  Basically, the VRM II area includes the foreground-middleground viewshed from the Golf Course and Horsethief Roads and the viewshed along the main public route through Section 11.  The VRM Class III areas are the background views from these same major routes.  Most viewing of the scenery in the analysis area occurs from the Golf Course Road and Horsethief Road, as these roads are open to passenger vehicles and don’t require 4-wheel drive or ATV access.   Private homes and ranches are scattered through the project area.  The number of homes and their dispersal throughout the project area make it impossible to develop specific mitigation measures for each location.  Areas in the background, such as the panoramic views of the southern portion of the project area from just off the Golf Course Road in the northern portion of the project area, are less likely to be impacted by fuel reduction projects.

Viewshed Analysis was completed from the following locations and the maps are included on pages 28-30 of this file:

1. The primary access road to the northern portion of the project area, off Horsethief Road, about the middle of Section 14 (point 6).

2. The overlook area just off the Golf course Road in the northern portion of Section 11 (point 1).

3. The northwest corner of Section 7, off the access road from the Golf Course Road (point 4).  

     The maps depict the area seen from key observation points.  Throughout the project development, efforts were made to minimize the impacts to these viewsheds as well as along the travel route along Horsethief Road, the Golf Course Road and along the primitive route through the center of Section 11.  In addition, mitigation measures are suggested that would minimize the impact to the visual resources for the various treatment options.  

         Existing forest landscapes are best described in terms of a process, rather than a snapshot, since dynamic landscapes are continually evolving.   The Horsethief Project Area currently consists of rolling hills of ponderosa pine stands, interspersed with natural, open, grassy meadows.  Pine stands vary in the density of the understory, from even aged stands with open and park-like understory to denser, mixed age stands with a heavy understory of juniper and grasses.  The heavy understory is the unnatural result of fire suppression, rather than natural succession.  Although the causal forest visitor would not likely observe this as an unnatural condition, this dense understory can act as ladder fuels, carrying fire into the overstory.  Wildfires under these conditions have a much higher risk of completely replacing large acreages of overstory.     Fire has always been an important ecological force in ponderosa pine communities.  Historically, repeated fires that were allowed to ignite and burn checked encroachment of the less fire-resistant species and pine seedlings.    These low intensity, frequent fires eliminated most of the brush and young trees, and allowed the development of mature ponderosa pine trees with expanded canopies, sometimes nearly closed. As the trees reached greater heights in isolated groups, they became more vulnerable to lightning.  The largest and often oldest trees were struck by lightning and served as conductors that ignited surface fires.  These surface fires burned dead and diseased trees, thickets and heavy accumulations of fuels, and often produced openings.  Grasses and shrubs, along with pine seedlings then invaded the openings, with a mosaic of even-aged groups of pines being maintained. (National Forest Landscape Management Volume 2, Chapter 6, Fire).   

  Outcroppings of olive-green sandy shale and soft sandstone are found in dry washes.    Two roads and several primitive ways transverse the area.  Areas in the foreground-middleground, which would require a higher level of mitigation, are areas along the Golf Course Road and the Horse Thief Road, as well as along the primary primitive way that transverses the center of the project area.  

     Features of the landscape desired or valued for their aesthetic appeal include the natural grassy park-like openings that add visual variety to the forested landscape, the rocky outcroppings, and the larger diameter, orange-barked Ponderosa pine in the foregrounds along the roads and ways.  

Environmental Consequences:

      Fuel reduction projects would have the highest impact in VRM Class II areas, where the objective is to retain the existing character of the landscape.    Fuel reduction projects in VRM Class III and IV areas would have less of an impact on the management objectives for these areas.  However, mitigation measures should still be included in the project design to lessen the short and long-term impacts.

Proposed Action and Alternatives:
Alternative A (No Action): 

Direct Effects: The landscape will continue to evolve, albeit with the disrupted natural fire cycle, and the risk of a catastrophic wildfire.  

Indirect Effects: The indirect effects would include the increased risk of a wildfire that would place visual resources at increased risk for impacts. Wildfire and the suppression of wildfire would have random impacts on the environment versus the planned impacts of a fuel treatment/ forest health alternative.  Wildfire and wildfire suppression can leave significant scars on the landscape and alterations in the viewshed that remain visible for the long term, especially if entire stands are replaced during wildland fires.   The level of impacts to the visual resource would be dependant on a wide variety of factors including suppression response time, amount and variety or previous small scale fires, season, weather, wind, forest condition, etc.  It is impossible to directly compare the possible impacts of a potential wildfire to the actual impacts of a defined fuel treatment program.  

Cumulative:  The cumulative impacts of the No Action alternative would be an increasing risk of an unplanned wildfire as vegetation densities increase.

Alternative B (Modified Forest Health Alternative): This alternative would modify 75% of the forest vegetation in the area in an effort to reduce fire risk to private property and natural resources and to improve forest health.  The modifications in this alternative (as opposed to the Forest Health alternative) were designed to achieve the project goals while mitigating some of the impacts to other resources including visual resources. Where possible, fuel treatments in the visual corridors and from the key observation points were limited, while areas outside these viewsheds received more intensive treatments.  In this alternative, 25% of the area would not be treated.Impacts in this alternative would be planned and managed, and the risk of a stand-replacement wildland fire would be reduced.  

Direct Effects:  The development of access roads and skid trails, the reduced visibility due to the smoke, the burned and blackened vegetation and the new openings in the tree canopy that will increase the visibility of man-made features will cause short term impacts to the color, line and texture of the landscape.   When viewed in the background, some stands would change from moderately dense scattered stands of trees to very sparsely populated stands. In some of the treatment stands, only 18-24 trees will be left per acre.   These stands would fill-in over time, but in the short-term, the visual landscape would change dramatically.  These impacts would create moderate to strong contrasts and exceed contrasts allowable in VRM II areas in the short term ( 3-5 years).  These short term deviations from the VRM Management Class II guidelines could be acceptable because the treatments would be used to move stands with a higher risk of wildfire towards a greater resistance o wildfire and towards more healthy stand conditions and age class diversity.    Road improvements would create indirect ( long-term) impacts ( changes in line).  Improving user-created routes has the potential to create many new lines in the landscape.  The impacts of these road improvements would be minimized by making the minimum improvements necessary and working with a VRM specialist to design and lay-out the roads. 

Indirect Effects: This Alternative offers a planned and managed impact on the visual resources versus a potential erratic impact that a wildfire would create.  

Cumulative Effects: The effects of this alternative, coupled with the impacts of increasing urban interface through subdivision development and the potential for a development of a power plant in the Roundup area, will be a reduction in the natural landscapes and an increase in manmade features and manmade impacts on the landscape.

In addition to the modifications made to mitigate visual impacts during the development of this alternative, general mitigation measures, as outlined below, are recommended as specific fuel treatments are implemented.  Consultation with the VRM specialist during the design and implementation of these treatments will help mitigation of visual impacts.  

Alternative C (Forest Health Alternative): The impacts of Alternative C will be similar to those of Alternative B, but the higher level of treatment would create more short-term and long-term contrasts in color, line and texture of the landscape. Higher levels of mechanical and burn treatment proposed in this alternative suggest more potential for direct and indirect impacts to visual resources in both the short term and long term.   The creation of more openings would be a direct impact of treating about 715 additional acres to leave 6-25 trees per acre (shaded fuel breaks and restoration thinning treatments).  Viewsheds will be impacted in the short term by more intensive treatment options.  

Visual Mitigation:  

GENERAL

Respond to the natural patterns and processes of the characteristic landscape

Minimize contrasts to the characteristic form/line/color & texture

Repeat the basic elements of form/line/color & texture

Concentrate the effects of prescribed fire over a short period of time and area rather than scattered over time & space (enables the negative effects of fire to the scenery to occur over the shortest period of time possible).  

Ground disturbance is kept to a minimum.  Use existing roads/trails when possible rather than create new roads/trails for thinning.  When new roads and skidding areas are necessary, follow the natural contours, avoid straight lines, develop to the minimum degree necessary and rehabilitate after use.  

Along Horsethief, Golf Course and the primary road through the interior of Sections 2, 11, 14 and part of 12 in Visual Resource Management (VRM) Class II areas:

Avoid linear treatments

Provide diversity over the travel route

Undulating the edge of clearings to give variety in the size and shape and aid in creating a naturally appearing edge.

Discourage use of burning and piling along roads & in the foreground

Disperse or burn piles out of viewshed 

Do not pile or burn within 150 feet of the road.

Burn completely and reseed any areas that are within viewshed

Burn piles as soon as possible

Burn in the winter in order to allow green-up by the primary visitor use season

Minimize the intensity of the burn (size of the pile) to reduce impact to soil and not hinder re-growth

Avoid fire scaring and blackening impacts to rock outcroppings

Cut stumps flush to ground level, with top angled away from the road/viewpoint

Minimize liming of trees in those areas readily visible from roads and trails, except as needed to keep fire on the ground.

Retain large diameter ponderosa pines in small groups, within the viewshed of the road

Ground disturbance is kept to a minimum.  Use existing roads/trails rather than create new roads/trails for thinning.  Where new roads must be created, rehabilitate and reseed with native grasses as soon as possible.  

Retain roadside vegetative screening/barriers where possible, to screen thinning and prescribed fire projects and to eliminate the likelihood of vehicles leaving the established roads and trails, and establishing user-created ways and trails.  

BACKGROUND – VIEWSHEDS  VRM II,  III & IV AREAS

Avoid intensity of fire that will injure the canopy trees and redden the needles.

Avoid treatments that will open the viewshed to manmade features and developments.

Burn piles as soon as possible

Burn slash piles in the winter to allow green-up by the primary visitor use season

Minimize the intensity of the burn (size of the pile) to reduce impact to soil and not hinder re-growth

Design thinning to be irregularly distributed, following the natural patterns in the landscape.  Mimic the densities and site-specific landscape features and openings while still accomplishing the fuels objectives.

Create natural, irregular openings, where necessary, that mimic naturally occurring openings in size and spatial patterns.  Featheredges,  

Encourage and maintain a variety of size and age classes in thinning work.  

References & Contacts

USDI BLM Manual 8400, Visual Resource Management 4/5/84

USDI BLM Manual H-8410-1, Visual Resource Inventory.  1/17/86

USDI BLM Manual H-8431-1, Visual Resource Contrast Rating.  1/17/86

National Forest Landscape Management Volume 2, Chapter 6, Fire.   

National Forest Landscape Management Volume 2, Chapter 5  Timber

Phone Conversations with Ron Yates, Forest Service Landscape and Visual Resource Specialist and Brad Cownover, BLM National VRM lead.

Maps
Viewshed Points 
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[image: image7]Wildlife Report to the Project File

Jay Parks, Wildlife Biologist

Threatened and Endangered Species

According to the U.S. Fish and Wildlife Service, the proposed project does not involve any federally listed Threatened or Endangered Species or their habitat.  

BLM Sensitive Species

There is suitable habitat for the following BLM sensitive species and they may occur in the proposed action area:  Hairy woodpecker, Northern goshawk, Swainson’s hawk, and greater sage grouse

(Note:  The sensitive species data request through the Montana Natural Heritage Program indicated only two species present in the area.  They are the spiny softshell turtle in the Musselshell River and ferruginous hawks in the shortgrass prairie to the North.  Neither of these species will be considered because there is not any habitat for these species in the project area.)

General Wildlife

The overstory vegetation in the treatment area is primarily ponderosa pine and rocky mountain juniper, which occurs on approximately 3,075 acres.  Open sagebrush/ grasslands occur on approximately 7,275 acres of the planning area.  Various non-game birds and mammals which are typically associated with ponderosa pine and juniper are common.  Some of the common bird species of the ponderosa pine habitat are American robin, black-capped chickadee, dark-eyed junco, red-breasted nuthatch, northern flicker, red crossbills, yellow-rumped warbler, mourning dove and wild turkey.  Common bird species in the juniper habitat are lark sparrow, Brewer’s sparrow, and rock wren.  Some common mammals are cottontail rabbit, least chipmunk, porcupine, and coyote.

Snags per acre on north and east aspects of the project area average 24 juniper and 2.1 pine greater than 12"dbh.  South and west aspects have an average of 7.4 juniper snags per acre and 1.8 pine snags greater than 12"dbh per acre.  One raptor nest has been located and other wildlife nest/den trees will be identified.  Potential habitat for key raptor species such as goshawk, golden eagle, prairie falcon, red-tailed hawk, and merlin exists in this area.  Wild turkey roost trees and habitat have been identified.

There are no critical big game winter ranges identified in the treatment area.  Two antelope winter ranges are within 5-6 miles of the treatment area.  Mule and white-tailed deer are common and elk may occasionally utilize the treatment area.

A baseline bird inventory would be completed on a sample of selected stands scheduled for treatment prior to treatment (in spring 2003 or 2004).  A post-treatment inventory on the same stands would be conducted the spring following treatment or as soon as possible.  The inventories would be used to determine the effects of fuels treatments on birds in eastern Montana ponderosa pine forests.  Several migratory birds nest in the area.   The nesting season for most of the migratory birds is about April 15th through August 1st.

RIPARIAN / WETLANDS

There are no large riparian areas or wetlands in the treatment area.   All of the live water in the area is provided by wells or a few small springs.  Most of the spring areas are on private land.

Wildlife- Impact Analysis

No Action Alternative:

Direct Effects:

There would be no direct effects to wildlife.  Past disturbances to wildlife would continue such as timber harvest, livestock grazing, fire suppression, and disbursed recreation.

Indirect Effects:

Indirect effects could be the loss of forested habitat to a catastrophic stand replacement wildfire.  All species requiring forested habitat would be displaced to the perimeter of the fire.  Species preferring early seral stage forests or grasslands would increase and arboreal species would decline.

Cumulative Effects:

As fuel loads increase over time, the opportunity for stand replacement fire and total loss of forested habitat is possible.  Effects the same as the indirect effects.

Alternative B:

Direct Effects:

Wildlife habitat diversity will be increased with this alternative, while allowing 26 percent (800 acres) of the forested areas (and all sagebrush grassland areas) to remain untreated.  The single largest treatment type (commercial thin) would be applied to 1,030 acres (or 33 percent of the forested area), while conditions would be fairly homogenous (6-25 TPA) across the 1,725 acres treated with shaded fuel break or restoration thinning treatments under Alternative C.  In general, the greater the diversity of the associated plant community, the greater the diversity of the associated animal community (Gysel and Lyon 1980).   Habitat diversity appeared to be a good indicator of intensity of deer use (Mackie etal 1998). 

There will be 410 acres of additional untreated area versus Alternative C.   This will provide more habitat for wildlife that may be displaced by treatment disturbance and the loss of any habitat. Wildlife would have to travel ¼ to ½ mile to seek undisturbed forested areas.

Species preferring juniper or under story shrub habitat such as lark sparrow, Brewer’s sparrow, and rock wren, may be displaced to adjacent habitats following the fuels treatments and prescribed burns.   Species preferring grassland habitat with pine over story, such as wild turkeys, will benefit from the treatments.

Indirect Effects:

The opportunity for catastrophic wildfire would be greater on 410 acres of the no treatment areas versus Alternative C.  Species diversity will improve on the overall area with greater edge effect or ecotones of habitat.  Impacts would be the same as the No Action alternative on 800 acres.

Cumulative Effects:

Impacts from catastrophic wildfire will be reduced significantly.  Stand replacement fire could only occur in the No treatment area of 800 acres.

Alternative C.

Direct Effects:

Effects will be the same as Alternative B except that this alternative will favor wildlife that prefer more open and grassland habitats. Habitat diversity and edge effect or ecotone levels will be in between the other two alternatives.  The greatest reduction in conifer over story will occur with 56 percent of the forested area reduced to 6-25 ponderosa pine per acre (shaded fuel break and restoration thinning treatments).  Species preferring late seral pine over-story, such as chickadees, crossbills, etc. will decrease or be disbursed to adjacent habitat.  The 390 acres that will not be treated will provide marginal undisturbed wildlife habitat for wildlife species in the area.  Most wildlife would have to travel from 1/2 to 1 mile to seek undisturbed forested areas.

Indirect Effects:

Impacts would be the same on 390 acres as the No Action alternative.

Cumulative Effects:

Opening a greater area of the forest to fewer trees per acre could allow recreational use, firewood cutting, and off road vehicle use to increase due to improved access.  Wildlife disturbance and displacement would increase.  

Cultural/Paleontological Resources, 
Native American Religious Concerns Report to the Project File 

Glade Hadden, Archaeologist

During Section 106 review, a Class I cultural resource assessment was completed for this project in February 2003.  

Current Situation ("Affected Environment"): Cultural resource evaluation revealed several varied historic properties within the area of potential effect (APE) of this project. Following 36 CFR 800.4, Identification of Historic Properties, and by taking into account the likely nature and location of historic properties within the area of potential effects, it was determined that Class III level surveys of the proposed project area are necessary to identify historic properties.   

Environmental Consequences:

Cultural sites known or suspected in the treatment area include historic homestead and related sites, historic mines and timber operations.  Prehistoric sites at risk from fuels treatments include habitation structures and rock art panels.  All wooden structures (historic and prehistoric) are subject to destruction from fire and mechanical treatments while rock art panels are subject to alteration mainly from heat-spalls on the rock faces.

Direct impacts to cultural resources that occur from heavy equipment usage may include trampling, chiseling and churning of site soils, cultural features and artifacts, artifact breakage and impacts from timber removal from the vicinity of above ground features and rock art.   Indirect impacts may include soil erosion, gullying and increased potential for unlawful collection and vandalism.

Proposed Action and Alternatives:
Alternative A (No Action): The No Action alternative would result in no known direct impacts to historic properties.  The increased risk of wildfire would place significant cultural properties at increased risk of destruction with a corresponding loss of valuable scientific data.

Alternative B (Modified Forest Health Alternative):   The fuels treatment proposal would serve to protect those most ‘at risk’ properties from the threat of destruction by wildfire.  At the same time, increased fuels reduction treatment activities may result in direct and indirect impacts to those resources.  Creation of buffer zones and intermediate treatment areas in Alternative B suggests that many areas within the project would not be impacted by fuels reduction activities, yet would benefit from reduced wildfire threats.

 Alternative C (Forest Health Alternative):  Higher levels of mechanical and burn treatment proposed in this alternative suggest more potential for direct and indirect impacts to historic properties without substantially increasing the probability for protection from wildfire.

Mitigative Measures:  Class III inventory is currently being conducted within the project area with the purpose of locating and recording historic properties in the area.  Location of these sites will allow a determination of level of activity which should be allowed in the vicinity of said sites.  All known at-risk historic properties will be avoided by fuel reduction activities including mechanical vegetation removal and controlled burn.  Mechanical treatment poses little threat to structures upon identification, although some unidentified sites may be mistaken for piles of fuel to be disposed of.  Controlled burning of some tracts may be appropriate after inventory if no such susceptible sites are found.  Sensitive areas will be identified and avoided, while some specific sites will be afforded special protection from buffer zones, hand treatment of vegetation or other action as appropriate.

Individual sites will be addressed in the consultant’s project report and the appropriate mitigation or avoidance will be proposed.  Mitigation recommendations will be completed before any fuel reduction activities commence. 

If historic or archaeological materials are uncovered during any fuel reduction activities, the operator is to stop activities in the immediate area of the find that might further disturb such materials, and immediately contact the Billings Field Office archaeologist. Appropriate mitigation measures may be implemented after consultation with Montana SHPO.  Pursuant to 43 CFR 10.4(g) the holder of this authorization must notify the AO, by telephone, with written confirmation, immediately upon the discovery of human remains, funerary items, sacred objects, or objects of cultural patrimony. Further, pursuant to 43 CFR 10.4(c)and (d), the operator must stop activities in the vicinity of the discovery and protect it for 30 days or until notified to proceed by the authorized officer.

Name of Specialist: Glade Hadden
Date: 05/19/03
NATIVE AMERICAN RELIGIOUS CONCERNS:  The American Indian Religious Freedom Act of 1978 (AIRFA) declares that it is the policy of the United States to protect and preserve for the American Indian, Eskimo, Aleut, and native Hawaiian the inherent right of freedom to believe, express, and exercise traditional religions, including access to religious sites, use and protection of sacred objects, and freedom to worship through ceremonials and traditional rights.

Affected Environment:  There are no known Native American Religious Concerns in the planning area.  Native American tribes known to have traditional and historic use of the area have been contacted and offered the opportunity to comment.

No Native American Religious Concerns are known in the area, and none have been noted by contacted tribal authorities.  Should recommended inventories or future consultations with Tribal authorities reveal the existence of such sensitive properties, appropriate mitigation and/or protection measures may be undertaken. No religious concerns or specific areas of traditional use were reported for this area, and no conflicts are anticipated with the American Indian Religious Freedom Act of 1978.

Signature of specialist:   Glade Hadden 

Date: 05/19/03

PALEONTOLOGY:

Affected Environment: 

The Horsethief project area is situated in a geological area containing two main formations of the late Cretaceous and early Tertiary periods.  Fossil deposits are rare and significant deposits may be found in certain rock outcrops.  In particular, local outcrops of the Cretaceous Hell Creek formation may contain dinosaur bones and some fossil invertebrates and coal deposits.

Environmental Consequences and Mitigation Measures:  

Proposed Actions and alternatives:   Potential for damage to paleontological materials both from fuels reduction activities as well as the no action alternative is low.  In addition, most wildfires and fuel reduction activities are situated on soils derived from fossil bearing material, and no eligible deposits are likely to be impacted.   

Mitigative Measures:  

If paleontological materials (fossils) are uncovered during proposed activities, the operator is to immediately stop activities that might further disturb such materials, and contact the authorized officer (AO).  The operator and the authorized officer will consult and determine the best option for avoiding or mitigating paleontological site damage.

Signature of specialist: Glade Hadden

05/19/03

Grazing Report to the Project File

Ken Hanify, Natural Resource Specialist
The proposed fuel reduction area includes seven (7) Federal grazing allotments.  These allotments have a total of 2,401 active federal AUMs.

There are numerous range improvements on the seven (7) allotments including boundary fences, allotment cross-fences, buried pipelines, wells, windmills, stock tanks, and possibly privately owned propane generators used for power for pumping water.  Currently there is one proposed well that may be drilled sometime in 2003 within the proposed project boundary.

ENVIRONMENTAL CONSEQUENCES

Alternative A (No Action Alternative):

This alternative would have no impact because there would not be any fuels reduction treatments applied within the proposed project area.  Therefore, there would be no impacts to grazing in the short term.  Should the encroachment of ponderosa pine and juniper into open meadows become more severe than it currently is, this would be a long-term negative impact.  This long-term impact would result in an estimated ten (10) percent reduction in animal unit months (AUMs).  This would reduce the Federal active AUMs from 2,401 to 2,160 active Federal AUMs for the seven (7) allotments.  This reduction in AUMs would impact four (4) of the seven (7) allotments the greatest because these four (4) have the highest concentration of ponderosa pine and juniper.  Also, this action would not impact any of the range improvement or proposed projects on any of the allotments. Potential indirect effects to grazing from stand replacement wildland fire would include allotment closure to grazing for one to two years.  Range improvements, including fence posts, wire, and the PVC air relief valves or curb stops on underground water pipelines could be directly affected by intense heat during wildland fire.  Repair or replacement of range improvements could take two years

Mitigation:

Continued monitoring would be required on at least four (4) of the grazing allotments having the heaviest concentration of juniper and ponderosa pine.  The monitoring would determine if overgrazing by livestock is occurring.  On nearby private surface adjacent to one allotment that has ponderosa pine and the private has been overgrazed, there is a great deal of encroachment within the past 20 years.  Should overgrazing be evident on federal surface, a change in livestock management would be required.

Alternative B (Proposed Action)

This alternative would treat approximately 2,800 acres of forested BLM surface by various means.  This would also include some burning of juniper and ponderosa pine that has begun to encroach into open areas or has grown in “dog hair” thickets.

This alternative would open up areas that currently receive minimal grazing.  Also, this action would reduce some grazing in areas that are currently receiving full grazing pressure.

Should there be large areas burned, livestock would heavily graze these areas when the grass begins to regrow.  In turn, this would be a direct impact caused by the proposed action.

Five (5) of the seven (7) Federal grazing allotments are permitted to one (1) operator.  Should there be large areas burned, this operator would be affected in four (4) of the five (5) allotments.  This would be a direct short-term negative impact.

A long-term indirect impact would allow livestock to graze over a larger area with increased herbaceous vegetation.  This would be a result of thinning juniper and ponderosa pine.

For commercial thinning activities existing two track roads would have to be improved or constructed for egress and ingress.  This would result in the removal of some vegetation, but this would be short term.  The long term impact would be the improved roads would allow additional persons using four-wheeled ATVs access into areas where currently the access is somewhat limited.  This would cause stress on livestock and wildlife in those areas.

Should burning of underbrush and thick stands of ponderosa pine and juniper be the desired method of fuels reduction, some range improvements could be directly impacted.  Fire in these areas could burn fence posts, damage wire, and on underground water pipelines the PVC air relief valves and curb stops could be damaged.

The pipelines are below the ground; however, the PVC air relief valves and curb stops protrude above the ground.  Intense heat would damage these essential components of the line.

Mitigation:

To allow herbaceous vegetation to mature in burn areas, livestock grazing would be deferred for a minimum of one (1) growing season.

To alleviate some of the problems associated with commercial tree thinning, the logs would be skidded to several load out areas and transported via truck when the ground is frozen.  This would reduce the need for new roads being constructed.

The operator who has the Federal grazing permit and the Billings Field Office would have to be consulted with as to a grazing schedule:  This would be for the four (4) allotments that would have the greatest impacts caused by this action.

The above ground PVC components of the pipeline would require having an engine and crew nearby in the event a fire were to threaten them.  Water from the engine would be used to dampen the vegetation around these components so the PVC would not burn or melt.

The woody fuels surrounding the above ground components of a pipeline could be removed manually and transported away from the immediate area.

Should a fence line go through an area scheduled to be burned, the woody vegetation would be removed manually and stockpiled.  The stockpile would be far enough away from the structure so it would not cause fire damage.

Alternative C (Forest Heath Alternative):

The Impacts would be very similar to Alternative B.

Mitigation:

The mitigation would be very similar to Alternative B.
Recreation and Wild and Scenic Rivers Report to the Project File

Kim Prill, Outdoor Recreation Planner

Chapter 2

Design Feature:  Any new road construction to access vegetation in the project area will be reclaimed and re-seeded as part of the reclamation effort at the end of the project, thereby not creating a number of new roads in the area.  

Chapter 3/4

Affected Environment - Recreation 

Recreational opportunities are moderate within the project area due to the proximity of a local population center and the large amount of accessible public land available for use.  The area is commonly known as the Horsethief Recreation Area, however, there is no official Bureau designation or analysis that can be documented that created a formal recreational area.  Hiking, walking, wildlife viewing, horseback riding, mountain biking and off-highway vehicle (OHV) use by local residents are a few of the recreational activities that occur in the project area.  However, little historic data is available that documents visitor/user days in the project area.  

There are a number of roads and trails in the project area.  Much of the current use in the project area appears to be on existing roads and trails, however, vehicular access is limited due to poor road (existing) conditions.  

The Record of Decision for the Montana/Dakotas Interagency Off-Highway Vehicle (OHV) EIS limits all travel to existing roads and trails in the project area until site specific travel planning is completed.  Travel planning for the project area will not be addressed as part of this EA and will be addressed in a subsequent analysis and public participation process.  The Billings Field Office OHV designations are estimated for the following categories:  298,000 acres categorized as open; 190 acres closed; and 125,000 acres categorized as limited (Source:  Recreation Management Information System, Report #11).  

Environmental Consequences - Recreation

Impacts from Alternative A - No Action Alternative:

Direct Effects:  The project area would not be treated.  Recreational activities would continue in the area, however vehicular access to some locations within the project area would remain unimproved and impassable in inclement weather.  Site-seeing and related recreational activities would not be diminished since vegetation and stands would not be treated.


Indirect Effects:


Cumulative Effects:

Impacts from Alternative B – Proposed Action

Direct Effects:  This alternative would modify 75 percent of the forest vegetation in the area to improve stand vigor and decrease fire risk to private property and natural resources.  Existing roads would have periods of increased activity associated with inventory, implementation and monitoring.  There would be short-term, temporary impacts to recreational experiences (i.e., noise, disrupting the natural experience, etc.) during these periods.  These impacts would not be permanent.  

Treatment of the vegetation would create openings in the understory and would retain woodland species within the project area.  This could improve or increase the recreational activities which occur in the project area such as site seeing, hunting, walking, and horseback riding.  Improving the condition of some of the existing roads may occur which would improve vehicular access on existing travel routes and make the roads more passable.  

Indirect Effects: Site-seeing opportunities and related activities in the project area may be slightly diminished due to the treatment of stands.  Over time, the vegetation and ground over would fill-in the landscape and would not create significant impacts to the recreational experience.  

Cumulative Effects:  There would be no significant, long-term cumulative effects to recreation as a result of Alternative B. 

Impacts from Alternative C – Forest Health Alternative

Direct Effects:  This alternative would modify 88 percent of the forest vegetation in the area to improve stand vigor and decrease fire risk to private property and natural resources.  Existing roads would have more activity associated with inventory, implementation and monitoring.  There would be short-term, temporary impacts to recreational experiences (i.e., noise, disrupting the natural experience, etc.) during these periods, however these impacts would not be permanent.  

This alternative treats slightly more vegetation in the project area.  Treatment of the vegetation in this alternative would create larger open areas than in Alternative B, which may diminish recreational activities and experiences within the project area such as site seeing, hunting, walking, and horseback riding.  Improving the condition of some of the existing roads may occur which would improve vehicular access on existing travel routes and make the roads more passable.  

Indirect Effects:  Site-seeing opportunities and related activities in the project area may be diminished due to the treatment of stands.  However, over time, the vegetation and ground over would fill-in the landscape and would not create significant impacts to the recreational experience.  

Cumulative Effects:  There would be no, significant long-term cumulative effects as a result of Alternative C.

Wild and Scenic Rivers:  The Wild and Scenic Rivers Act of 1968, as amended, provides a way to protect selected streams “in their free flowing condition” together with their immediate environments for the benefit of present and future generations, rather than allowing them to be developed by the building of dams and other stream altering features.  

Affected Environment—Wild and Scenic Rivers
There are no proposed treatments in wild and scenic river areas. The closest designated segment is the Upper Missouri National Wild and Scenic River, located 100 miles north of the project area.  Smoke from prescribed burning in Alternatives B and C may temporarily impact the Upper Missouri Wild and Scenic River.  Compliance with the state regulations and local smoke management programs is mandatory and would minimize those effects during prescribed burning activities.   

Environmental Consequences – Wild and Scenic Rivers
Impacts:  There are no proposed treatments in wild and scenic river areas. The closest designated segment is the Upper Missouri National Wild and Scenic River, located 100 miles from the project area.  Smoke from prescribed burning in Alternatives B and C may temporarily impact the Upper Missouri Wild and Scenic River.  However, compliance with the state regulations and local smoke management programs is mandatory and would minimize those effects during prescribed burning activities.   The smoke from the prescribed burn would likely be dissipated by the time it traveled north to the WSR section.  There may be a temporary inversion in which the smoke would linger for 1-3 days, but would eventually dissipate.  Prescribed burning would occur outside peak recreation use on the river further minimizing the impacts to the recreation and scenic values.  
Lands and Realty Report to the Project File
Tom Carroll, Realty Specialist
Affected Lands

The project area is located in Musselshell County which is located in central Montana on public and private lands.  Physically, this area is part of the northern Great Plains and is characteristically described as rolling plains.  However, the Bull Mountain uplift occurs in the southern part of the area.  These mountains rise to a height of 4,700 feet above sea level and consist of a group of mesas and flat topped ridges which have eroded to their present form.  The eastern boundary of the project area is located 3 miles west of the town of Roundup and covers 10,348.32 acres of public land (see attached map).

The climate of the area is considered semi-arid continental.  It is characterized by hot summers and cold winters, with temperature extremes of -50 degrees in the winter to +100 degrees in the summer.  Annual precipitation in this area averages about 11 inches.  Despite recent precipitation, the area has experienced a 5 year drought.

The land ownership pattern in the project area is a combination public lands and private lands.  The public lands consist of public domain lands, lands acquired by the United States under the Bankhead-Jones Farm Tenant Act of 1937, and lands acquired by a 1984 land exchange (M-61069).  A majority of the lands in this exchange became known as the Horsethief Recreation Area, an unofficial designation that appears on the 2000 edition of  the BLM surface management status map for Roundup.  This unofficial designation provides for no unique restrictions or constraints in managing the area, and certainly does not preclude the proposed hazardous fuels reduction project.  The “Recreation Area” lands and all of the public lands in the project area are managed by the principles of BLM’s stewardship responsibilities and multiple use, which includes fuels management and dispersed recreation (primarily hunting). 

Land ownership/use on the private lands within the project area consists of areas used primarily for livestock grazing and areas subdivided into rural homesite lots.  Approximately 4 sections of private land (T. 8 N., R. 24 E., sections 7, 8, 17 and 18) have been subdivided into 110 rural homesite lots.  In this subdivided area there are 24 dwellings and 89 other structures ranging from basic sheds to detached garages and barns.  Within the project area, outside of the above subdivided area, there are an additional 12 dwellings and 24 other structures.

The project area includes a total of 17 rights-of-way on public lands.  Holders and authorized uses include: Black Hawk Resources, an oil and gas production battery site; Conoco, a 12 inch diameter buried petroleum pipeline; NorthWestern Energy, multiple powerlines ranging from distribution lines to a 100 kv transmission line; Fergus Electric, multiple distribution powerlines; and Mid Rivers Telephone, multiple buried telephone lines.  Also of importance is the Conoco Tank Farm, while technically located 2 miles west of the project area, the Farm includes 3 large petroleum tanks with an average daily capacity of 40,000 barrels of crude oil.  Collectively the right-of-way holders on public lands within or in close proximity to the project area have a substantial capital investment at stake.  BLM does not authorize or track rights-of-way on private lands, but is believed that similar number, type, and value of rights-of-way exist on private lands.

Transportation and access needs for the proposed project area are well served by 3 county roads (Golf Course, Horsethief and Johnson) and a multitude of two track roads on public lands.  A slight realignment of one two track road is recommended to avoid trespassing on a private corner.  The realignment would be located in T. 8 N., R. 24 E., section 25, SW1/4NE1/4.  By realigning this two track road 50 feet to the northeast, the private land in the SW1/4 of the said section can be avoided.  Some of the existing two track roads would need to be upgraded with culvert installations, in particular the two track in T. 8 N., R. 24 E., sec 14, NE1/4NE1/4.  No temporary easements across private lands would be needed.  

Avoidance areas for the proposed project include all private property boundaries and a historical school house land withdrawal for School District No. 30, Musselshell County.  The school withdrawal covers 1.05 acres and is described as follows: T. 8 N., R. 24 E., section 23, Commencing at a point on the East Section line of Section 23, 950 feet South of the Northeast Corner of said Section; thence West 231 feet, thence South parallel to said Section line 198 feet, thence East 231 feet to East Section line, thence North along said East Section line to point of beginning.

 The No Action Alternative (A) would continue existing conditions of hazardous fuels overloading on public lands.  The 1984 Hawk Creek fire, particularly in the Old Divide Road subdivision area 13 miles south of Roundup, is instructive.  This fire drove 600 residents from their homes, destroyed 30 homes, caused considerably damage to telephone and powerline rights-of-way, and burned thousands of acres of rangeland and forested areas.

Alternative B, Modified Forest Health (Proposed Action) would cause minimal impacts on public lands.  The benefits would be overwhelmingly positive for local residents and their property, firefighter safety, right-of-way holders, and for the health of forests on both public and private lands.

Alternative C, Forest Health, impacts to public lands would be more intense than Alternative B.  

Social Conditions and Environmental Justice Report to the Project File

Joan Trent, Sociologist

The 2001 population of Musselshell County was 4,450, which was an increase of  8% from 1990.   The population of the county is projected to increase to 5,530 by 2025.  The area is sparsely settled with only 2.4 people per square mile.  Roundup, the county seat and the largest community in Musselshell County, had a 2000 population of 1,931, which represented a 6.8% increase from 1990.  The Horsethief area is located in the Bull Mountains directly to the west of Roundup.   

In recent years, the Bull Mountains area has experienced an influx of people who have sought the seclusion, scenery, and relatively pristine natural surroundings of the area.  These residents are relatively diverse in their background, length of residence, and employment status.  The majority appear to be newcomers to the area; however, some were born and raised in Roundup and have moved to the Bull Mountains to raise their families.  The desire for isolation, privacy and personal freedom is an important aspect of  the lifestyles of the residents of this area (USDOI, 1990).  Approximately  30 residences are located adjacent to BLM lands in the Horsethief area.

A survey of attitudes toward forest and fire management in the urban-wildland interface was conducted in Ravalli County after the severe fire season of 2000  (University of Montana (UM) Bureau of Business and Economic Research (BBER), 2001).  Respondents indicated that the following were important or very important:

-Educating landowners about fire hazards  (88% of respondents),

-Reducing fuels and fire hazards  (84% of respondents),

-Thinning trees (83% of respondents),

-Using prescribed burning  (66% of respondents), and

-Doing nothing in the urban-wildland interface  (5 % of respondents).

Concerns mentioned during the scoping for this project included:  wildlife habitat, soils, particulate matter from smoke, noxious weeds, property values, privacy issues and visual resources.

Environmental Consequences, Social

Alternative A (No Action)

Direct  Effects

Under Alternative A, the existing fire trends concerning fire size, intensity and severity would continue.  The results of wildfire include smoke with a short-term impact on air quality.  Individuals may experience eye, throat, or lung irritation from these exposures.  Other potential effects of wildland fires include potential injury, loss of property and reduced recreation potential  (UM BBER, 2001).   

Indirect Effects

Alternative A would be less responsive to the preference for active fire management as reported in the study by UM BBER (2001).  If wildfires were to occur, there would be more disruption of daily living patterns, and health and safety concerns could not be addressed.  Visual impacts would not be mitigated under this alternative.  

Alternative B (Modified Forest Health Alternative)

Direct  Effects

Implementation of Alternative B would reduce the severity of wildfires and the use of aggressive suppression operations on treated areas.   Effects to people from wildfires, as described in Alternative A, would be expected to be reduced on treated areas.

Indirect Effects

Alternative B is more responsive to the preference for active fire management as cited in the UM BBER (2001) study.  There would be disruption of daily living patterns for activities such as mechanical treatment, but these activities would be scheduled to take health and safety concerns into consideration and would be conducted in a manner to avoid or minimize impacts to local residents.  In addition under this alternative, there would be more protection for wildlife, the visual environment and recreation opportunities.  Local communities could benefit because local hires and use of local businesses could occur.

Alternative C (Forest Health Alternative)

Direct  Effects

Implementation of Alternative C would reduce the severity of wildfires and the use of aggressive suppression operations on treated areas.   Effects to people from wildfires, as described in Alternative A, would be expected to be reduced on treated areas.

Indirect Effects

Alternative C is more responsive to the preference for active fire management as cited in the UM BBER (2001) study. There would be disruption of daily living patterns for activities such as mechanical treatment, but these activities would be scheduled to take health and safety concerns into consideration and would be conducted in a manner to avoid or minimize impacts to local residents.  Under this alternative, there would be less protection for wildlife, the visual environment and recreation opportunities than under Alternative B.  These resources and activities are very important to some area residents.   

Local communities could benefit because local hires and use of local businesses could occur.

Literature Cited
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Environmental Justice

In 1999, 14.6% of the persons living in Musselshell County had incomes below the poverty level, compared to a figure of 19.9 for the state as a whole.  Over 90% of the population of Musselshell County is white; 6.2% are American Indian or Alaska Native, and less than 1% are African American or Asian.   There are no Indian Reservations located in Musselshell County.

During this analysis BLM considered all public input from persons or groups, regardless of age, race, income status or other social and economic characteristics.  No disproportionate and adverse impacts or issues specific to minority or low-income populations were revealed in the preparation of this document.

Hazardous Materials Report to the Project File

Ken Hanify, Natural Resource Specialist

There are several areas near occupied dwellings and at two wells that have creosote soaked power poles and a pole having a transformer.  Creasote is considered a hazardous material as well as, the PCB in a transformer.
Alternative A (No Action Alternative)

This alternative would not impact any sites having hazardous material.  

Alternative B (Modified Forest Health Alternative):

There are several areas near occupied dwellings and at two (2) wells that have creosote soaked power poles.  Near one dwelling there is a power pole with a transformer.  Transformers contain PC that is classified as hazardous material.

Should the area near these sites be burned there would be toxic fumes given off from the burning posts.  Also, any burning power pole having a transformer could damage the transformer and cause the release of PCB.  PCB has been determined to be a carcinogen.

Mitigation:

Any burning near power poles would have an engine and crew there to protect the pole.  Also, the vegetation around the pole would be burned first and then the remainder of the vegetation would be burned.

Should there be heavy brush near the pole, an option would be to manually remove the brush prior to any burning.

Alternative C (Forest Health Alternative):

The impacts would be similar to those in Alternative B.

Mitigation:

The mitigation would be similar to those in Alternative B.
Viewshed analysis from Point 1





Viewshed analysis from Point 4





Viewshed analysis from Point 6





Horsethief Interim VRM Classes





Existing and Proposed Roads








PAGE  

[image: image12.png]


_1114930185.xls
Chart1

		3.8

		3.9

		4.6

		4.9

		5

		5.4

		5.5

		6

		6.1

		6.4

		6.4

		6.5

		6.6

		6.6

		6.7

		7

		7

		7

		7.1

		7.1

		7.1

		7.4

		7.5

		7.6

		7.6

		7.6

		7.9

		7.9

		8

		8

		8.1

		8.3

		8.5

		8.5

		8.5

		8.6

		8.7

		8.8

		8.8

		8.8

		8.8

		8.9

		9

		9.1

		9.1

		9.1

		9.2

		9.2

		9.3

		9.3

		9.6

		9.6

		9.6

		9.6

		9.8

		10

		10.1

		10.1

		10.1

		10.2

		10.2

		10.2

		10.3

		10.6

		10.7

		10.7

		10.7

		10.8

		10.8

		10.9

		11.1

		11.1

		11.3

		11.4

		11.4

		11.4

		11.7

		11.7

		11.8

		11.8

		11.9

		11.9

		12.3

		12.8

		13

		13.1

		13.2

		13.3

		13.4

		13.4

		13.6

		13.7

		13.8

		13.9

		13.9

		14.5

		14.6

		15

		15.1

		16.4

		17.5

		18.4



Diameter (DBH)

Tree Age

Horsethief Tree Ages

31

110

13

75

61

67

80

59

80

69

101

90

84

98

84

75

100

125

42

45

56

120

78

59

65

80

78

131

63

110

59

90

67

68

116

87

126

48

63

72

80

80

70

82

95

96

46

72

58

77

65

78

90

97

120

99

49

73

73

83

85

95

91

72

89

115

142

107

115

65

91

103

123

82

97

186

79

96

73

76

59

138

95

175

74

135

98

97

230

230

95

132

90

75

182

250

235

130

85

153

236

262



Tree Bores

		Plot		Slope		Aspect		Species		Diameter Growth (Tenths)		DBH		Tree Age (Years)		Tree Height		Crown Ratio		Tree Value		Prescription Class

		417-5		23		94		J		10		3.8		31		17				1		1

		177-3		28		90		Y		3		3.90		110		12		6		3		2

		417-5		23		94		B		28		4.6		13.00		14		5		1		1

		251-7		5		180		J		2.4		4.9		75		15

		219-1						B		8		5		61.00		19		2				2

		323-1		24		28		B		8		5.4		67.00		4		1		1

		284-2		9		45		B				5.5		80.00		15		6		3		1

		534-10		11		45		B		6		6		59.00		35						2

		154-3 (is in 162)		15		360		B		8		6.1		80.00		27		4		1		1

		284-3		17		270		B		12		6.4		69.00		25		2		3		1

		105-4		3		130		B				6.4		101.00		27		3		3		1

		351-3		10		301		B				6.5		90.00		27		5		1		1

		176-4		22		125		Y		8		6.60		84		35		4		1		2

		216-1		20		360		B		6		6.6		98.00		19				1		1

		176-1		22		200		B		6		6.7		84.00		22		4		1		1

		215-4		13		225		B		14		7		75.00		27		5		1		1

		323-7		17		180		B		7		7		100.00		33		6		2		2

		351-1		3		360		B		2.4		7		125.00		33		5		1		1

		334-4		16		314		B		11		7.1		42.00		27		5		1		2

		534-1		9		360		B		12		7.1		45.00		30		75		1		1

		219-3		57		357		B		6		7.1		56.00		24		4		2		1

		414-4		7		204		B		8		7.4		120.00		39		3		1		1

		534-9		13		90		B		16		7.5		78.00		15						2

		215-1		10		226		B		10		7.6		59.00		24		5		1		1

		154-6		26		90		B		10		7.6		65.00		25		4		1		1

		156-4		10		45		B		6		7.6		80.00		34		5		1		1

		547-1		2		110		Y		4		7.90		78		36		4		1		1

		323-2		10		4		B		7		7.9		131.00		34		4		1		2

		156-5		14		45		B		8		8		63.00		29		7		1		1

		323-4		38		80		B		4.2		8		110.00		38		2		1		1

		215-5		18		180		B		24		8.1		59.00		25		5		1

		534-4		18		45		Y		6		8.30		90		29		4		3		2

		162-9		6		82		B		9		8.5		67.00		33		4		2

		547-8		4		34		Y		8		8.50		68		30		5		2		2

		177-4		40		225		B		7		8.5		116.00		35		5		1		2

		154-5		24		360		B		10		8.6		87.00		33		6		1

		417-3		24		314		B		8		8.7		126.00		39		5		1		2

		417-2		1		360		B		14		8.8		48.00		20		6		2		2

		176-3		23		195		B		8		8.8		63.00		22		6		1		2

		462-2		15		270		B		11		8.8		72.00		33		3		1		1

		177-5		23		360		Y		6		8.80		80		34		2		1		1

		251-3		5		180		B		10		8.9		80.00		28						1

		417-4		29		142		B		12		9.00		70.00		38		5		1		1

		414-2		71		178		B		10		9.1		82.00		32		5		2		1

		547-3		12		58		B		10		9.1		95.00		38		3		1		1

		215-3		36		200		B		10		9.1		96.00		27		6		3		1

		462-7		7		270		B		18		9.2		46.00		35		5		1		1

		547-7		12		34		Y		8		9.20		72		34		4		1		1

		156-2		6		90		B		6		9.3		58.00		32		2		3		1

		534-3		12		45		B		12		9.3		77.00		34		4		1		2

		215-2		28		180		B		8		9.6		65.00		23		4		3		1

		534-2		15		353		B		10		9.6		78.00		41		3		1

		323-6		16		288		B		7		9.6		90.00		47		6		1		1

		323-3		11		16		Y		8		9.60		97		34		5		1		1

		351-4		40		98		Y		5		9.80		120		41				1		1

		417-6		8		45		Y		10		10.00		99		50		5		1		1

		162-2		25		90		B		10		10.1		49.00		40		6		1		1

		162-4		19		90		B		7		10.1		73.00		21		5		1		2

		177-3		28		90		B		10		10.1		73.00		38		1		1		1

		176-6		45		190		B		10		10.2		83.00		33		7		2		2

		462-6		16		200		B		14		10.2		85.00		47		7		1		1

		156-6		8		135		Y		7		10.20		95		34		7		1		1

		581-2		14		228		B		7		10.3		91.00		39		6		1		1

		581-3		20		210		B		6		10.6		72.00		28		7		2		1

		534-2		15		353		B		10		10.7		89.00		31		6		1		1

		414-6		20		170		B		8		10.7		115.00		40		4		1		1

		323-5		21		43		B		8		10.7		142.00		39		3		1		1

		105-6		9		138		Y				10.80		107		41		7		1		1

		251-6		11		180		B		10		10.8		115.00		32		7		1		1

		547-5		9		340		Y		10		10.90		65		37		4		2		2

		351-5		3		339		B		5		11.1		91.00		34		5		1		1

		417-1		11		14		B		6		11.1		103.00		31		2		3		1

		334-1		8		142		B		6		11.3		123.00		38		7

		216-3		9		180		B		8		11.4		82.00		38		4		3		2

		581-4		7		100		B		7		11.4		97.00		31		6		1		1

		334-2		25		264		Y				11.40		186		35		4		2		1

		177-1		9		135		Y		6		11.70		79		40		6		1		1

		334-5		43		254		B		5		11.7		96.00		33		7		2		2

		462-3		5		270		Y		8		11.80		73		42		7		1		1

		414-1		8		164		Y		11		11.80		76		43		7		2		1

		534-9		13		90		B		16		11.9		59.00		38		6		1		2

		351-2		13		56		B		7		11.9		138.00		47		5		2		2

		334-6		29		257		Y		6		12.30		95		35		5		2		2

		334-3		30		236		Y		6		12.80		175		35		4		2		1

		251-1		10		180		B		10		13		74.00		47		8		1		2

		547-4		11		13		B		10		13.1		135.00		55		4		1		2

		462-5		30		190		Y		10		13.20		98		48		5		1		1

		177-2		45		135		B		14		13.3		97.00		33		9		1		1

		154-2		32		360		Y		8		13.40		230		35		5		1		1

		154-1		23		90		Y		5		13.40		230		31		4		3		2		DEAD TREE

		162-3		12		45		Y		9		13.60		95		42		8		1		1

		414-5		10		228		Y		5		13.70		132		37		7		2		1

		176-2		10		170		B		9		13.8		90.00		32		4		2		1

		547-6		16		42		Y		16		13.90		75		49		4		1		2

		215-2		28		180		Y		2.4		13.90		182		43		2		3		2

		105-1		33		46		Y				14.50		250		47		3		2		1

		219-2		23		315		Y		4		14.60		235		40		7		2		2

		414-3		9		220		Y		8		15.00		130		35		7		1		1

		581-1		7		210		Y		11		15.10		85		39		5		1		1

		162-10		8		300		B		10		16.4		153.00		36		4		1		1

		534-3		12		45		Y		8		17.50		236		40		3		3		2

		154-2		32		360		J		4.4		18.4		262		26
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