Bonneville Power Administration

FY 2002 Provincial Project Review

PART 2. Narrative

Project ID:
28021

Title:
Lower Clearwater Habitat Enhancement and Protection  project (LCHEP)

Section 9 of 10. Project description

a. Abstract 
The Nez Perce Tribe, during the next three years, through the Lower Clearwater Habitat Enhancement and Protection (LCHEP) project proposes to acquire approximately 10,000 acres of land to protect, restore and enhance wildlife and fish habitat within the following three major watersheds on and adjacent to the Nez Perce Reservation: Lapwai Creek, Big Canyon Creek and Lolo Creek.  These three watersheds are tributaries to the Clearwater River, and are considered by Nez Perce Fishery Biologists (Hesse, personal communication 2001) to be most important to wild (A-run) steelhead restoration efforts.  Other watersheds that historically supported wild steelhead or are believed to be capable of supporting these fish if the habitat were improved are: Jacks Creek, Five Mile Creek, Six Mile Creek, Orofino Creek, and Lawyers Creek.   Therefore, land acquisition also may be focused in these watersheds. 

The Tribe will prioritize land for acquisition based on the following landscape characteristics: 1) existing riparian areas, 2) wetlands or historic wetlands based on presence of hydric soils, and 3) highly erosive soil. Land will be acquired from willing sellers based on third party appraised prices.  Upon land acquisition, the Tribe will inventory and assess all natural and cultural resources to facilitate the development of site-specific management plans.  The site-specific plans will focus on the restoration, enhancement and protection of the inventoried resources. Implementation of restoration and enhancement will include: (1) planting native trees, shrubs, forbs and grasses to re-establish historic vegetative community types such as wetlands, grasslands and early and late-successional forests; (2) noxious weed control through integrated pest management; and (3) disruption of agricultural drainage tile and pipe to re-establish wetland hydrology.  A Monitoring and Evaluation Plan will be developed to document and evaluate the effectiveness of  the restoration and enhancement efforts. 
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b. Technical and/or scientific background
Clearwater Sub-basin Summary

Loss of Wildlife Habitat 
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The Sub-basin Summary for the Clearwater River lists the following limiting factors for wildlife:  1) the loss of ponderosa pine habitats; 2) loss of native grasslands, 3) riparian degradation 4) noxious weeds, 5) loss of late successional forest, 6) loss of early successional forests, 7) fragmentation of habitats, 8) reduction of nutrient inputs.  The LCHEP project proposes to protect, enhance and restore the above-listed habitats.
The Clearwater Subbasin Summary documents the changes that have occurred within the regions private and national forest lands.  Timber harvest and fire suppression have reduced the prevalence of ponderosa pine forests in the region (Quigley and Arbelbide 1997).  Fire suppression has allowed more shade tolerant species to dominate sites once occupied by open older stands of ponderosa pine.  The ICBEMP GIS data documents the loss of 1,996 km squared Ponderosa Pine Forest within the Clearwater Basin since 1900.  
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In the Lower Clearwater River, in addition to the Ponderosa Pine forest conversion, much of the native bunchgrass prairie was converted to production of cereal grains.  The removal of timber and the conversion of the prairie for agricultural production has: 1) resulted in the decline or extirpation of many species closely associated with the grassland, most notably the Sharp-tailed grouse, 2) accelerated erosion and altered the hydrologic regimes of many streams and 3) aided in the colonization of the region by noxious weeds.  

Riparian areas contain a higher diversity of wildlife species than other habitat .  In the Lower Clearwater River with farming occurring on much of the floodplains or gently rolling lands on the Camas or Weippe Prairies, the riparian areas that remain have added importance to wildlife as a refugia from human activities, and as winter range to evade weather.  These habitats have been further degraded through road construction, poor forestry practices on private lands and poor grazing management.

Noxious weeds contribute to the decline in habitat value for wildlife by preventing the establishment of native vegetation that has higher nutritional value.  Management strategies exist for most noxious weeds that range from eradication, containment, or reduction for those more widespread infestations.  While the fight to limit noxious weed expansion is underway several hundred thousand acres of noxious weeds already exist in the Clearwater River Basin.
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Figure 3. Location Map of Project Area.
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Figure 4. Overveiw of Soils and 303(d) streams wtthin the Project Area.

The Clearwater Subbasin Summary compared the GIS data from the ICBEMP for old multi and single strata forest and found the current abundance is 88% less than the historical abundance.  Wisdom et al. 2000 documented that the reduction of old growth forests has resulted in the decline of structural elements in the habitat prevalent in old growth such as snags and trees that would replace the current snags.    

The Clearwater Subbasin Summary also compared the ICBEMP GIS data for present and historical presence of stand initiation forests and multistrata forests.  The analysis documented a 59% decline in early successional habitat that is the types of habitat that ungulates rely on for forage.   In recent years elk populations in the Clearwater Basin have been reduced by nearly 50%.  

Impacts to Water Quality and Fish Habitat

The Subbasin Summary for the Clearwater River lists the following limiting factors for fish which may be positively influenced by the LCHEP project: temperature, sediment, watershed disturbances and habitat degradation.  Restoration and rehabilitation of wetland and riparian habitat will both directly and indirectly influence water quality and fish habitat.

1994 EPA 303(d) Stream List and Beneficial Uses

The Section 303(d) listing is a requirement under Section 303(d) of the Clean Water Act that applies to waters impaired by point and/or non-point pollution.  Lapwai Creek, Big Canyon Creek and Lolo Creek all are listed on the 1994 EPA 303(d) list for the pollutants below.  Beneficial Uses, as designated by the Nez Perce Tribe, have been impaired in these listed streams.

Lapwai Creek:  

1994 EPA 303(d) list: sediment, nutrients, temperature, habitat alteration, organics, flow and pathogens.

Beneficial uses: Targeted designated beneficial uses as defined by the Nez Perce Tribe Water Resources Division include domestic water supply, agricultural water supply, industrial water supply, fishery, salmonid spawning, cold water biota, primary contact ceremonial, primary and secondary contact recreation and wildlife habitat (source to Winchester Lake); and agricultural water supply, industrial water supply, fishery, cold water biota, primary contact ceremonial, primary and secondary contact recreation and wildlife habitat (Winchester Lake to the Clearwater River) (NPT WRD 2000).
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Big Canyon Creek:

1994 EPA 303(d) list: sediment, nutrients, temperature, habitat alteration, pesticides, dissolved oxygen, organics, and flow.  Cultivated land is illustrated in this photo:
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Figure 5. Highly erodible soils and soils with hydric properties in the Big Canyon watershed. 

Beneficial uses: Target designated beneficial uses as defined by the Nez Perce Tribe Water Resources Division include agricultural water supply, cold water biota, salmonid spawning, primary and secondary contact recreation domestic water supply, industrial water supply, fishery, primary contact ceremonial, and wildlife habitat as beneficial uses (NPT WRD 2000).

Lolo Creek

1994 EPA 303(d) list:  sediment, nutrients, temperature, habitat alteration, pesticides, dissolved oxygen, organics, and flow.

 Beneficial uses: Target designated beneficial uses for Lolo Creek as defined by the Nez Perce Tribe Water Resources Division from the Nez Perce Reservation boundary to its confluence with the Clearwater River include fishery, salmonid spawning, cold water biota, primary contact ceremonial, primary and secondary contact recreation, and wildlife habitat (NPT WRD 2000).

Watershed Assessments

The following information briefly summarizes water quality and habitat impacts from land management activities within the Lapwai, Big Canyon and Lolo Creek watersheds. 

Lapwai Watershed 

Supplemental Watershed Protection Plan Environmental Assessment within the Mission-Lapwai Watershed, NRCS, June 2000.
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Figure 6.   Highly erodible soils and soils with hydric properties in the Lapwai Creek watershed.

Problem statement:  High summer water temperatures resulting from low flows and a lack of multi-layered riparian vegetation have reduced the suitability of the Lapwai Creek system as quality salmonid spawning and rearing habitat.

Causes of pollution: Watershed concerns related to agricultural (including grazing lands) and silvicultural related non-point source pollution is being caused by: (1)  “Use of conventional tillage practices which pulverize the soil and leave inadequate crop residue to protect against erosion; (2) lack of enduring land treatment practices to control or reduce concentrated flow and gully erosion; (3) improper livestock grazing practices in the riparian and wetland areas; and (4) lack of riparian cover and protection.

Draft Lapwai Watershed Assessment, prepared for Nez Perce Tribe by WSU Center for Environmental Education, July 2000. 

The Draft Lapwai Creek Watershed Assessment, prepared for the Nez Perce Tribe by the Washington State University’s Center for Environmental Education in July 2000, listed four significant sediment sources in the watershed.  Sediment sources from agricultural land and rangeland were considered to be 1st and 2nd priority, respectively.  

Big Canyon Watershed 

Big Canyon Creek Environmental Assessment Final Planning Report, Nez Perce Soil and Water District, March 1995.

Problem statement: Changes in historic land cover from permanent vegetative cover to predominantly annual crop cover have caused hydrologic modifications. Hydrologic modifications, agricultural practices, silvicultural practices, and livestock grazing have affected: salmonid spawning, cold water biota and wildlife habitat.  

Primary pollutants:  Primary pollutants identified in this document are suspended sediment, nitrogen, phosphorus, fecal coliform, and fecal streptococcus bacteria.

Causes of pollution: Major causes of non-point source pollution in the Big Canyon watershed are related to: annual cropping management practices, livestock grazing in riparian areas, and timber harvesting and associated road building.


Lolo Creek Watershed
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Figure 7. Lolo Creek watershed.
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Figure 8. Lolo Creek.
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Figure 9. Soils and land ownership in Lolo Creek watershed.

Nonpoint Source Assessment, Nez Perce Tribe Water Resources Division, February 1995.

Nonpoint sources of pollution are attributed to logging and road construction activities in the upper watershed that results in sedimentation downstream.  Water quality issues of concern in the lower section of Lolo Creek include stream flow variation, high summer stream temperatures, siltation and a lack of instream cover.

c. Rationale and significance to Regional Programs
Rationale for wildlife habitat restoration

The rationale of the LCHEP project is to provide a long-term approach to restoring native plant communities and vegetative structure, the decline of which was identified as some of the limiting factors for wildlife in the Clearwater Subbasin Summary. The LCHEP project will permanently dedicate land for management as wildlife habitat. The LCHEP project will complement other land and water conservation projects already implemented under the USDA Conservation Reserve Program (CRP) and Watershed and Flood Prevention Act Public Law 83-566 (PL-566) within the Lapwai, Big Canyon and Lolo Creek watersheds. CRP and PL-566 are term programs, and are dependent upon voluntary landowner participation. Voluntary enrollment programs only make recommendations regarding which actions and how extensive a BMP should be implemented since the property owner ultimately decides what the extent of implementation of BMP’s she/he will accept regardless of the recognized need. It is not yet known if these program benefits will be maintained by the private land owners when the compensation or cost share incentives are terminated. 

The LCHEP will provide monitoring and evaluation of restoration technique effectiveness.  Data gathered will be shared with other agencies to improve selection and design of BMP’s used in other programs.

Rationale for fish habitat 

Either excessive harvest, water quality degradation or dams like the one that was in Lewiston  that created the mill pond for the lumber mill but had no passage facilities, diminished the runs of anadromous fish in the Clearwater.  The Lewiston dam has been removed, harvest has been controlled but water quality monitoring verifies water quality problems persist on the tributaries of the Lower Clearwater River. 

The LCHEP project will improve terrestrial habitat in riparian and wetland areas that will benefit fish habitat in small tributary drainages that support A-run steelhead, a fish stock that is protected under the Endangered Species Act.  The restoration of riparian and/or wetland habitat will also support future coho restoration efforts and the following Nez Perce Tribal Hatchery (NPTH) efforts: (1) the release of spring chinook to Lolo Creek; and (2) the acclimation and release of fall chinook at the mouth of Big Canyon and Lapwai Creeks.  

Water Quality Monitoring on the Reservation

The Environmental Protection Agency (EPA) sponsored water quality monitoring has been in place on most of the reservation streams for the last three years.  Through the support of the Environmental Protection Agency and Bureau of Reclamation, the Nez Perce Tribe’s Water Resources Division (WRD) monitors water quality at 48 sites on the Nez Perce Reservation and thermographs at six sites.   Water quality parameters sampled include bacteria, flow, TSS, bedload, and nutirients ( TP, NH4-N, TKN, NO3-NO2, orthophosphate) and ammonia.  Hydrolab readings are taken for temperature, dissolved oxygen, pH, turbidity, and specific conductivity.  A hydrologic assessment is completed once a year at the monitoring sites including a stream cross-section survey, and a longitudinal profile. 

Additional monitoring will include conducting beneficial use stream inventories on selected stream reaches.  Habitat parameters measured will be fine sediment, bankfull width and depth, residual pool volume, pool frequency, large woody debris, bank stability, and percent shade.  These surveys will be done at five-year intervals to assess trends.  The EPA’s Environmental Assessment Monitoring Protocol (EMAP) also will be incorporated into the monitoring program.
The baseline water quality data, collected by the Tribe’s WRD, will facilitate development of a Monitoring and Evaluation plan for the LCHEP project, since water quality monitoring will be implemented on and adjacent to newly acquired and restored land.  Monitoring and evaluating the results of implementation is essential to adapt and direct future restoration efforts to priority areas, using cost-effective practices. The staff of the Nez Perce Tribe Water Resources and Wildlife Programs believes that the LCHEP project can further strengthen the water quality and quantity efforts already in place under the authorities of the Clean Water Act in the target watersheds.

USDA PL-566 and CRP Efforts to Reduce Nonpoint source Pollution

The combined expenditures for CRP and PL-566 over the next 10 years in the five county area surrounding the Lower Clearwater River is anticipated to be close to $53 million dollars.

The LCHEP project will contribute to these ongoing efforts to control nonpoint source pollution by dedicating an additional 10,000 acres of land to protecting, restoring and enhancing native vegetation.

PL-566

The Lewis and Nez Perce Soil Conservation Districts have determined erosion rates range from 7.0 to 10.4 tons per acre annually, within the 71,000 cultivated acres in the combined Lapwai and Big Canyon Creek watersheds.  The US Army Corps of Engineers estimates the Clearwater River delivers 389,000 cubic yards of sediments to the Lewiston area each year and the average annual cost of dredging the Port of Lewiston is $1.75 million dollars.    
Lapwai-Mission Creek Watershed  

The Lewis Soil Conservation District and the Nez Perce Soil and Water Conservation District jointly developed and implemented a plan in 1986 to implement best management practices (BMP’s), through cost share projects on private lands, to reduce erosion within the Lapwai watershed. BMP’s utilized included sediment catch basins, water control basins, development of channel vegetation, deferred grazing, fencing, livestock exclusions, stock-water development, stock trails and walkways, and stream bank and shoreline protection.  The stated objective of the Soil and Water Conservation Districts was to lower maximum mid-summer water temperatures in Lapwai Creek by 5 degrees centigrade thereby moving toward conformance with the Clean Water Act goal of achieving fishable and swimable waters within the United States as well as complying with applicable water quality standards.  The total cost of the projected projects in 1994 was $3,780,610.    

In June of 2000, the USDA with 7 federal a state and the Nez Perce Tribe as a cooperator issued the “Supplemental Watershed Protection Plan Environmental Assessment, Supplement No. 2".  The total dollar estimate in terms of cost share BMP activities on private lands increased in Supplement No. 2 to $9,069,990 with $1,952,700 of the total already having been implemented.  The anticipated annual budget for the drainage will be $1,294,480 under the PL 83-566 initiative in the Lapwai-Mission Creek watershed.  When fully implemented the program is anticipated to restore vegetation on 40 miles of Lapwai Creek and treat 8,240 acres or 27%of the farmland in the watershed.  The benefits of the projects were estimated to be a reduction of annual erosion by 726,787 tons (55%) and removal of Lapwai Creek from the 303(d) list.  There were no provisions for monitoring and evaluation identified in the plan.

Big Canyon Creek Watershed

The Nez Perce County Soil and Water Conservation District published the Big Canyon Creek Environmental Assessment an associated Record of Decision in 1995.  The Big Canyon Creek effort, initiated under the same authorities cited in the Mission-Lapwai Creek project, budgeted $3,089,317 toward cost shared projects with private land owners. The plan approved implementing BMP’s on 36,807 acres or 43% of the watershed, estimating a reduction in erosion by 328,343 tons annually.  There were no provisions in the Environmental Assessment for monitoring and evaluation of projects implemented. 

CRP 
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The Nez Perce Tribe will attempt to enroll lands acquired through the LCHEP project into the Conservation Reserve Program.  The CRP is sponsored by the US Department of Agriculture (USDA) as last authorized under the 1995 Farm Bill.  The CRP compensates farmers of highly erodable lands for protecting riparian coridors and converting farmland to perennial vegetation.  The National goal of the Program is to reduce erosion on about 1,000,000 acres nationwide.  Much of the soil on the Palouse and Camas Prairies are a Loess series that are prone to high erosion rates and are therefore largely eligible for the CRP program.  CRP is limited to involving less than 25% of the cultivated lands in any county without receiving the approval of the county commissioners to exceed that amount.  As the enrollment of acres nationwide nears 1,000,000 acres new participants must wait for current participants to withdraw from the program to make room for new participants.

The CRP program has a riparian/wetland component that is continuously open to accept new bids and the agricultural land program that periodically opens to accept new bids.   The farmers offer to convert their land to a year round vegetative cover for a minimum of ten years in exchange for yearly compensation from the USDA.  The farmers offer the minimum per acre they would accept to participate in the program.  The USDA usually gets more applications than it can fund and so it ranks the “bids” and compares them to the funding available to determine which “bids” to fund.  Once funded there are minimum requirements to meet to maintain the agreement for the ten year life span.  Total participation is reported based on County boundaries.  The Lewiston Morning Tribune reported in their July 1, 2001 edition that within the five County area surrounding the Lower Clearwater River, 78,699 acres are currently enrolled at an average cost of $54.14 per acre at an annual cost of $4.3 million dollars.   Below is a table showing the amount of acreage for each county and the average price per acre paid for participation. Most property owners have planted grass on their land while very few have committed to planting trees and or shrubs on their land.   

The USDA as part of the CRP program offers to cost share the establishment of the vegetation improvements required as part the program.

Figure 12.  Participation in the CRP Program summarized by County.

      County                                   Acreage                                 Average Cost/ Acre

Nez Perce
8,947
$65.19

Latah
44,775
$55.12

Lewis
6,006
$59.22

Clearwater
4,363
$51.75

Total
78,699 acres
$4,260, 968 annually.

The Kyoto Protocol for Climate Change
CARBON SEQUESTRATION PROGRAM 
The Nez Perce Tribe will attempt to enroll lands acquired through the LCHEP project into the Carbon Sequestration Program.  The program is a mitigation banking program, whereby carbon emitters, are able to acquire Carbon Emission Reduction Credits (CERCS) to offset their pollution.  One CERC is a metric ton of carbon.  The companies the Tribe has worked with are offering $1.50 per CERC.  On reservation lands tribal foresters estimate tree growth rates could yield an income of between $200 and $600 dollars per acre through participation in this program. In exchange for the landowners commitment to grow the trees the carbon emitting companies offer funding that the landowners can use as they see fit. The agreements are flexible enough to allow stand maintenance and improvement activities as long as basal area goals are met over the long term. 

In some instances CRP lands qualify for this program which prefers projects that start with bare land. The Carbon Sequestration Program is still new to many people and the Tribe is working on getting its first proposal accepted.  We are not aware of the extent of the implementation of this effort in our region.

ENDANGERED SPECIES ACT (ESA)

Within the Clearwater River Basin, the National Marine Fisheries Service and the U.S. Fish and Wildlife Service have designated several species of anadromous fish, plants and animals as Candidate species for potential listing in the future, or are listed now as Threatened or Endangered.  The following is a listing of the species known to be in the proposed study area.  

CANDIDATE SPECIES

C1 Species - Substantial information to support listing.

Broad-fruit Mariposa (Calochortus nitidus)

C2 Species - Conclusive data on biological vulnerability and threat not currently available.

Palouse Goldenweed (Halopappus liatriformis)

Spalding’s Silene (Silene spaldingii)

THREATENED 

Bald Eagle (Haliaeetus leucocephalus) 

Snake River Fall Chinook (Oncorhynchus tshawytscha)

Snake River Steelhead (Oncorhynchus mykiss)

Bull Trout (Salvelinus confluentus)

ENDANGERED

Gray Wolf (Canis lupus)

The Clearwater River from its mouth upstream to the mouth of Lolo Creek has been designated Critical habitat for the recovery of Fall Chinook.   Critical habitat for the Steelhead is the entire Clearwater River with Steelhead spawning and rearing occuring on the smaller tributaries. 

The Nez Perce Tribe has led the field efforts to monitor and manage the Gray Wolf Recovery effort in Idaho since the first release of animals in January of 1995.  The entire Clearwater basin is designated as part of the recovery area for the Gray Wolf Recovery Program.  The Tribe has documented wolves in the upper Lolo Creek drainage and the North Fork of the Clearwater River.  Many believe the wolf population has grown sufficiently the US Fish and Wildlife Service will start the three year countdown to delisting of Gray Wolves in Idaho in 2001. 

Public Law 96-501.  The Pacific Northwest Electric Power Planning and Conservation Act of 1980.
The Clearwater River Basin has been the site of many projects supported by Bonneville Power Administration (BPA) funds, as authorized by the Northwest Power Planning Council in the Columbia River Basin Fish and Wildlife Program. 

d. Relationships to other projects 
Columbia River Basin Fish and Wildlife Program 
In November 30, 2000, the Northwest Power Planning Council amended its fish and wildlife program.  In doing so the Council changed the Fish and Wildlife Program conceptual framework to recognize the program is a habitat-based program, rebuilding healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring ecosystems, including both fish and wildlife, not just single species, using native species wherever possible.  In section 7 of the Program the Council directs the identified losses be mitigated at 200% of the level listed in table 11-4 to address the loss of habitat over time. Table 11-4 recognizes the losses that were originally incorporated into the plan as recognition of habitat lost through inundation.  The additional losses now incorporated into the Columbia River Basin Fish and Wildlife Program are not part of the obligation of the Nez Perce Tribe or of the State of Idaho as encumbered in the Dworshak Wildlife Mitigation Agreement.  The wildlife losses mitigated by the proposed LCHEP project may be attributed to the Lower Snake River dams or the lost habitat production at Dworshak (the newly approved losses) or the operational losses caused by any or all of those facilities. 

Bonneville Power Administration has funded a fish population survey on the same streams proposed for inclusion in the LCHEP project.  The results of the inventories was a recognition that these streams produce fish that now are protected under the endangered species act.. 
Dworshak Wildlife Mitigation 

Project Number 199205700 (Budgeted in 1992 and 1994) 
The Dworshak Wildlife Mitigation Agreement, which is between the Nez Perce Tribe, the State of Idaho and the Bonneville Power Administration, addresses the 25,328 Habitat Units of losses identified as a result of inundation of habitat behind Dworshak Dam as listed in Table 11-4 of the Columbia River Basin Fish and Wildlife Program.  The mitigation agreement uses trust funds as a mechanism to provide funds to implement and manage wildlife mitigation.  The total value of the agreement upon signing in 1992 was $18.1 million dollars.  In return for the resources provided to the Tribe and State by BPA, the Tribe and State have pledged to assure loss of habitat by inundation of lands behind the dam, at the level documented in the Dworshak Wildlife Loss Evaluation is achieved.  Further the Tribe and State have agreed to defend BPA from claims that the mitigation provided does not completely address the loss of the inundation of habitat.   

Under the terms of the agreement the Idaho Department of Fish and Game owns and manages nearly 60,000 acres of land on Craig Mountain with a $3.01 million dollar trust fund and the Nez Perce Tribe is using the revenue from the a trust fund of $7.1 million dollars to acquire and manage 10,000 acres of land on or adjacent to the Nez Perce Reservation.  The agreement was signed in 1992 and fully implemented in 1996 with the title of the Craig Mountain Property transferred from BPA to Idaho and the delivery of the initial amount of the trust funds to the Tribe and State.

The Nez Perce Tribe in the last five and half years has used proceeds from the fund to buy 5,000 acres of land worth $2.5 million, an additional $525,000 was spent since 1992 finishing the Clearwater River Otter Habitat Inventory and managing the lands acquired. The June 2001 monthly report on the trust fund reported a fund balance of $9.4 million. The total value (land + expenditures + fund balance) of the Nez Perce Tribe’s portion of the agreement has grown to be nearly $12.5 million dollars from the original BPA expenditure of $7.1 million dollars in five and a half years. 

Of the 5,000 acres of land acquired nearly 1,000 acres is enrolled in the CRP program and is returning payments of nearly $50,000 a year, which is deposited back into the Trust Fund.   The CRP acres are currently planted or soon will be planted to grass.  The Tribe plans to plant trees on these lands in the spring of 2002.  As the planting occurs the Tribe will attempt to enroll much of the 1,000 acres into the Carbon Sequestration Program.

The use of a trust fund, as a means to implement work, has minimized the financial burden of the mitigation project to Bonneville Power Administration since the benefits will be accrued for the next 60 years with no further financial obligation for BPA.  The trust fund has also meant operation and maintenance costs of the project does not place continuing yearly burdens on the existing BPA budget Fish and Wildlife Mitigation Budget for escalating operation and maintenance, and monitoring and evaluation costs.

The Nez Perce Tribe Dworshak Mitigation project, is seeking the best land acquisition value across a range of wildlife habitats.  The Lower Clearwater Habitat Enhancement and Protection Project (LCHEP) will use nearly identical methods to restore habitat as the Dworshak Project intends to employ, but the focus of which habitats to acquire as priority will be different.  If the LCHEP is enacted, the acquisition plans of the LCHEP and the  Dworshak Mitigation Agreement will be coordinated closely with the BMP projects the Nez Perce and Lewis County Soil and Water Conservation Districts are enacting. 

Lower Clearwater Aquatic Mammal Study

Project Number 199002500 and 199005100
The Nez Perce Tribe was funded to collect baseline data on River Otters in the Clearwater River basin within the Nez Perce Indian Reservation during 1991-1992 describing distribution, movements, habitat use and diets of river otters in this region.  Based on the data gathered and analyzed through this project the recommended priority for selecting waterways, for mitigation measures was: 1) tributary streams, 2)side channel and backwater sloughs, 3) main-stem river and 4) island habitats.

A search of 256 km of shoreline documented signs of river otters through the study area including 50 latrine sites.  Home range length and consecutive day movement of river otters was evaluated using radio location data collected from instrumented animals.   Male otters moved extensively while female otters tended to limit their movements to small sections of the river.  Male otters maintained larger home ranges and moved greater daily distances than females during all seasons of the year.  Little seasonal variation in home range length was documented.   Mean home range length for male otters was 106.3 km, compared to 25.5 km for females.  

River otter scat was collected during monthly latrine site surveys from January through December 1992.  Diet composition of river otters was determined by identifying all prey remains found in collected scat.  Fish, invertebrate, bird and mammal prey items were identified.  Fish comprised 79% of all prey items while crayfish, the only invertebrate identified comprised 20% of the diet.   Birds (0.4%) and mammals (0.06%) were considered infrequent prey items in the Clearwater drainage.   When considering identified fish families, catostomids were most frequently recorded comprising 42% of all identified fish species.  Salmonidae was the next most frequently recorded fish family, comprising 27% of identified fish remains.  Cottidae (13%), Cyprinidae (10%) and Centarchidae(8%) were recorded less frequently.  Seasonal changes in diets were observed also.  

Protect and Restore Big Canyon Creek Watershed 

Project Number 199901600
The goal of this effort is to reduce sediment production and fix fish passage problems through implementing voluntary cost share projects involving road obliteration and resolving fish passage concerns as related to culvert design and placement, on tribal or private lands in the Big Canyon Creek Watershed.  A watershed assessment is being completed which will identify and prioritize needed restoration activities.  This project was funded in FY 00 at $61,300 and FY01 at $70,000.  

The LCHEP is a different type of approach since it does not propose to use funds to enhance private property.

Nez Perce Tribal Hatchery 

Project Number 198335000

The NPTH hatchery staff are releasing salmon into the Clearwater River and its tributaries. The hatchery operation is designed to promote more natural spawning of Fall Chinook and Spring Chinook in the mainstem and tributary streams respectively. There are acclimation sites on Lapwai and Big Canyon Creeks near their mouths for Fall Chinook releases. Additionally 150,000 spring Chinook annually are released in Yoosa Creek, a tributary of Lolo Creek. 

Coho have been released into the Clearwater system and are returning as adults to spawn.  The Master Planning process for the NPTH will consider inclusion of Coho into the operation of the hatchery.  

The LCHEP will protect, restore, enhance terrestrial habitats that will benefit resident and anadromous fish.

e. Project history 
This is a new project, so there is no history.

f. Proposal objectives, tasks and methods
The goal is to acquire and protect 10,000 acres of wildlife habitat in three years in watersheds where potential for a-run steelhead production recovery is high, using an ecosystem approach to restore native vegetation and historic vegetative structure to the vegetative communities dominating the land acquired.  

The Tribe will use the following objectives and tasks to further develop and implement the project.

Objective 1.  Prepare facilities, plan, prepare and prioritize land acquisition during FY02.   

Task 1.a  Add 800 square feet of office space and improve building infrastructure making it ADA compliant.  

Task 1.b   In FY 02 develop the land acquisition plan. Develop the land acquisition plan to be analyzed in the NEPA  review.  Plan will develop focus and options within the subbasins identified for analysis.

Task 1.c Perform NEPA review of land acquisition plan options.

Task 1.d Develop GIS data base from tribal, county and federal records depicting property ownership of highly erodable, riparian and hydric soils within each of the three drainages.  This will involve in excess of 50,000 acres in Big Canyon and 58,000 acres of land in Lapwai Creek and probably about the same amount of acreage in Lolo Creek

Task 1.e  Identify and prioritize property available from willing sellers and get third party appraisals developed for first three priorities according to federal standards.  

Objective 2. Acquire lands.   Acquire high priority lands identified, implementing custodial management immediately while inventories and management plans are developed.

Task 2.a   Secure high priority property in perpetuity.  Lands included in the project are dedicated to being managed solely for wildlife habitat for the term of the agreement with Bonneville Power Administration.  The previous agreements the Nez Perce Tribe has entered into with BPA have a term of 60 years with renegotiations after that time to extend the length of the agreement.

While we are aware of tracts of land currently for sale and tribal lands that might be available for lease to this project purpose, we can not specify the precise mix of acquisition and lease that will ultimately be acquired according to the prioritization based on riparian areas, highly erodable soils and hydrophytic soils.  Lands used for this project will be dedicated to the project purposes for the term of the agreement with BPA.        

Task 2b.  Once land is acquired for the project purposes it will be subjected to plant, animal and cultural resource and hazardous materials surveys to document the current condition of the land.  Additional data will be gathered from published sources describing the soils occupying the site and their potential to support vegetation and a hazardous material survey is completed. 

Task 2c.  Based on the inventory data, custodial activities are implemented such as removing hazardous materials, continuing with established crop or grazing leases on lands acquired, weed suppression for noxious weeds, repairing fences and protecting cultural resources.

Task 2d.  The data gathered about each parcel acquired will be used to develop a site specific plan detailing what actions are needed to restore native vegetation to the site and describe the desired future vegetative condition the site should be managed for. 

Objective 3. Restoration.  Restore native vegetation and desired vegetative structure to the site as quickly as possible. (Implement the plan developed in 2.d.)

The methods employed will be standard techniques for either protecting, enhancing or restoring vegetation based on identifying the soil potential.    

Restoring Ponderosa Pine communities and the shrub component associated with the particular soil series is anticipated to be fairly easily accomplished because the trees and shrubs will eventually influence the forb community growing underneath them and the full range of noxious weed suppression tools can be used to speed the process.  

Wetlands and native grasslands restoration will restrict the herbicides that can be used to control noxious invaders without affecting the forb component of the vegetation community.  We anticipate restoring the hydric soils and the grasslands from cultivated lands will prove to be the most difficult but one of the most important tasks we face.  We expect to rely heavily on adaptive management involving either or both the University of Idaho and Washington State University, both Land Grant institutions, in the fight to recover the vegetative communities that used to occupy these sites. 

As part of the restoration activities staff will attempt to locate all drainage tile installations and render them inoperative.

4. Noxious Weed Control. Develop and implement an integrated pest management plan to outline whether the strategies of eradication  containment, or reduction are best suited for each noxious weed species on each parcel of land and implement the strategy best suited to achieve the desired results.

5. Operation and Maintenance Budget.
5.a Maintain roads.  Maintain 15 miles of primitive roads to minimize sediment production, maintain culverts and ditches.

5.b Replace fences. Replace 10% of 60 miles of perimeter fence each year at $10,000 a mile. 

5.c Maintain water developments (guzzlers, springs and fountains, buildings and other improvements.

5.d  Replant or interplant areas where the vegetation planted fails.  

5.e. Fire pre-suppression and suppression.  Develop fire management strategies/plan and enter into an agreement to provide for protection and initial attack in case of wild fire.  

Objective 6. By the end of the first year of the project implementation, a plan will be developed and implemented to monitor the response to habitat management activities. 

6a. Monitor and Evaluation Plan.  The plan will delineate the water quality, wildlife habitat and wildlife population monitoring needed to assess the impact of the project implementation.  The monitoring plan will be formulated using the methods as described in the methods section delineated after 6c below. 

6b. Adaptive Management.  Based on the data gathered in the monitoring program adapt management practices to bring about the desired response in habitat. 

6c. Baseline HEP.  Before initial enhancement activities are implemented choose target species and perform a baseline HEP evaluation for the target species selected and establish transects and parameters to be re-measured over time. 

Methods

    Monitoring and Evaluation

Monitor Wildlife Populations and Habitats

Site-specific monitoring and evaluation plans will be created for each land parcel.  Specific methods will depend on proposed management activities, habitats represented, and local fish and wildlife populations of interest.  However, general methods will likely be similarly employed on all lands within the project.  Descriptions of those methods are provided below.

General Vegetation Monitoring  Permanent vegetation plots will be established using guidelines outlined in (Elzinga et al., 1998) to evaluate effectiveness of weed control activities, habitat protection measures, and native plant seedings.  Plots are designed to indicate population trends and changes in community composition as a result of management activities.  For example, we may wish to detect a change in frequency of yellow starthistle following herbicide treatment, or an increase in bluebunch wheatgrass density following livestock exclusion.  Both of these parameters can be estimated using microplots located at regular intervals along randomly-located, permanent transects.  

The monitoring objectives will drive specific plot design and intensity.  For example, the effort needed to detect a 10% change in species frequency will be different than that needed to detect a 30% change.   Additionally, life history characteristics of target plant species may also dictate sampling design and intensity.  Some geophytes are notoriously difficult to monitor because above ground parts are not always evident on a yearly basis.  Monitoring designs will be adapted as necessary to achieve monitoring objectives.  Data will be gathered at specified intervals (3-5 years) for the life of the project.  Voucher specimens of all vascular plant species encountered on monitoring plots will be collected and deposited at the Oregon State University Herbarium at Corvallis, OR.

HEP Analysis  A baseline HEP analysis will be conducted on newly purchased property.  HEP analysis will also be used to evaluate habitat benefits resulting from management activities.  Permanent HEP transects will be evaluated at five year intervals to monitor general habitat trends.  Transects will be stratified over all cover types so that at least two transects per cover type are evaluated.  

Field methods follow standard protocols (USFWS, 1980a, 1980b; Hays et al. 1981) that vary based on the cover type being sampled and the Habitat Suitability Index (HSI) model being run.  In general, transects are randomly plotted on a map during a pre-field review.   Transect starting points and azimuths are then randomly selected in the field.  Transects are comprised of 100 ft. segments, with measurements taken at standard intervals on the right side of the tape.  Transect length is determined using a “running mean” to estimate variance (95% probability of being within 10% of the true mean for percent herbaceous cover) with minimum transect length of 1000 ft.  Transect starting and ending points are marked with a 2.5 ft. rebar stake painted orange and capped with a plastic orange safety cap.  Photos are taken at the starting point facing the line of travel. 

Variables sampled are dependent on the cover type being sampled and the HSI models being evaluated.  Listed below are the sampling methods used to measure variables within grassland, upland shrub, riparian, and conifer cover types (Table 2).  Other variables that may be necessary to run the HSI models can be derived from the data collected using these methods.

Table 2.  Variables measured during HEP analysis.

Riparian and Conifer Cover Types



Variable
Method
Measurement

% Tree Canopy Cover


Moosehorn Densitometer
Number of hits per 100 ft. interval measured every 10 ft.

Average Tree Height
Forestry Conservation Stick
Ocular estimate of the nearest tree at the 50 and 100 ft. marks.

Basal Area
Circular Plot
Use 10 factor prism to measure trees on 1/10 acre plot located at 100 ft. intervals.

Snags/Acre
Circular Plot
Directly count all snags >6 inch DBH and >6 ft tall within 1/10 acre plot.

% Trees 1-6 inch DBH
Circular Plot
Directly count all trees 1-6 inch DBH within 1/10 acre plot.

% Shrub Canopy Cover
Line Intercept
Number of hits per 100 ft. interval measured every 5 ft. (2 ft. intervals if shrubs appeared < 20% cover).

Average shrub height
Line Intercept

Tape Measure
Directly measure maximum height of tallest shrub intercepted at 5 ft intervals along transect.

% Herbaceous Cover
Microplot
Ocular estimate within 0.5 m2 microplot.

% Cover Palatable Herbaceous Species
Microplot
Ocular estimate within 0.5 m2 microplot.

Hiding Cover
Robel Pole
At 50 ft. intervals, estimate % of the pole obscured at 10 ft distance.

Grassland and Upland Shrub Cover Types



Variable
Method
Measurement

% Shrub Canopy Cover
Line Intercept
Number of hits per 100 ft. interval measured every 5 ft. (2 ft. intervals if shrubs appeared < 20% cover).

Average shrub height
Line Intercept

Tape Measure
Directly measure maximum height of shrub intercepted at 5 ft intervals along transect.

% Herbaceous Canopy Cover
Microplot
Ocular estimate within 0.5 m2 microplot.

% Cover Palatable Herbaceous Species
Microplot
Ocular estimate within 0.5 m2 microplot.

Average Height Herbaceous Canopy
Microplot

Tape Measure
Directly measure average and maximum height of herbaceous cover within 0.5 m2 microplot.

Distance to Perch
Tape Measure
At 20 ft. intervals along transect, directly measure to nearest perch.

Distance to Roost
Ocular Estimate
At 20 ft. intervals along transect, estimate distance to roosting cover.

Hiding Cover
Robel Pole
At 50 ft. intervals, estimate % of the pole obscured at 10 ft distance.

Wildlife Population Monitoring  It is often assumed that changes in habitat condition or structure will result in concurrent changes in wildlife populations.  To more convincingly link habitat improvements to population numbers, select groups of wildlife species will be monitored over time on the project area.  Specifically, land birds, and amphibians will be monitored to evaluate population changes that might result from habitat improvement work.  Both of these groups can act as ecological indicators of habitat change.  Birds will often respond rapidly to changes in cover or structure while amphibians are important indicators of water and wetland quality.  Specific monitoring programs may also be established for special status populations (such as Mtn. quail or Townsend’s big eared bat) or Threatened and Endangered species that may inhabit the project area.  Such monitoring would help ensure that project activities were not adversely impacting species of conservation concern.

Land Bird Monitoring  Land bird monitoring protocols are based on the standardized procedure used by the Partners in Flight Program (Huff et al., 2000).  This is a habitat-based system that records all birds observed at a fixed location during specific, repeated observation periods.  Monitoring sites are stratified by habitat, and within each site five stations are permanently located a minimum of 150 m apart.  At each station, all birds observed or heard during a ten-minute period are recorded and classified as either within or outside a standard 50 m radius of the observer.  Sampling takes place in the spring from mid-May through July to best capture species during their breeding season.  All data collection occurs during early morning hours from sunrise to no later than 10:00 am to ensure the best detectability of singing males (Mills et al., 2000).  Each monitoring site is visited at least twice during the breeding season (optimally three times) to record both early and late arriving migrants.  Data are compiled and submitted to the national repository for bird monitoring data at www.mp2-pwrc.usgs.gov/point/main.htm.

Amphibian Monitoring  Amphibian monitoring will occur at appropriate lacusteran habitats on all project lands.    Monitoring sites are visited twice each year during April and again in July to detect breeding adults and recently metamorphed young, respectively.  At each site, all habitat within 1 m of the shoreline are surveyed on foot by one or more observers.  The start and end time of the search effort is recorded so that relative abundance of species can be calculated.  All amphibians encountered are counted, identified to species, and classified by developmental stage (egg mass, larvae, tadpole, juvenile, or adult).  Physical and chemical characteristics of the monitoring site are also recorded to document pH, water temperature, substrate, maximum depth, turbidity, etc.  Data are compiled and copies sent to the Rocky Mountain Region of the Declining Amphibians Population Task Force (DAPTF) for inclusion in their database.  

Water Quality Monitoring  The NPT Water Resources Program will conduct water quality monitoring on select streams within the project area if management activities are likely to result in changes to water quality or quantity.  Basic data on nutrients (TP, NH4-N, TKN, NO3-NO2, orthophosphates), bedload, total suspended solids, bacteria, and flow be collected at appropriate sites within the project area.  Hydrolab readings will also be taken for temperature, dissolved oxygen, pH, turbidity, and specific conductivity. These efforts will be continued and new monitoring sites established as necessary, to help meet data needs for watershed and fish recovery efforts.  The need for continued water temperature monitoring was identified in the Summaries (Bryson, 2001; Nowak, 2001; Statler, 2001; Stovall, 2001).

g. Facilities and equipment
The Nez Perce Tribe has much of the knowledge and ability needed to perform this project but will need additional tools, staff and office space to implement the project. Additional staff will be recruited to lead the land acquisition planning and prioritization effort and to develop the monitoring and evaluation plan .  

The Nez Perce Tribe expects it will have to remodel existing office space to support the implementation of this project.  The Wildlife staff currently operates based in a 1950's era home that has been converted into an office.  We expect, based on the staffing and equipment needs projected, we will need to add about 600 square feet of office space to the building while updating some of the computer network and interior facilities such as the bathroom to handle increased use and meet Americans with Disabilities Act requirements.  We expect the office addition to cost close to $60,000. 

 We will also need to acquire office furniture and equipment (desks, personal computers, software, etc.) and to also additional power tools (fencing equipment, hand tools, generator, two four wheelers, etc.) additional stream monitoring equipment like thermographs and hobos as well as other equipment.  We expect the equipment needed to costs close to $73,000.  
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EDUCATION:

Ph.D. in Botany, University of Idaho, Moscow, ID, 2000.


Dissertation Title: “The Reproductive Ecology of Douglasia idahoensis, a Rare Idaho 
Endemic”.

Emphasis Areas: Breeding systems, pollination biology, and seed production.

B.S. in Wildlife Biology, Oregon State University, Corvallis, OR, 1990.

Emphasis Areas:  Non-game species






PROFESSIONAL 

EXPERIENCE:

PROFESSIONAL 

EXPERIENCE:


Precious Land Area Manager

Nez Perce Tribe, Lapwai, ID, July 1998-Present

Characterized and managed over 15,000 acres of wildlife mitigation lands.  Responsible for developing an area management plan and assisting in land acquisition, organizing a Clearwater subbasin terrestrial wildlife assessment, creating budgets and funding proposals, hiring and supervising field technicians, and implementing the monitoring and restoration of native plant and wildlife species. 

Acting Herbarium Director 

University of Idaho Herbarium, Moscow, ID, 1996-1998.          


Responsible for all aspects of herbarium management including conducting research on Idaho floristics, facilitating loan requests, managing collection database, promoting the specimen exchange program, supervising student workers, and leading workshops on plant collecting techniques, proper handling, label preparation, and curation of herbarium specimens. 

Teaching Assistant
General Biology 201, General Botany 203, University of Idaho, Moscow, ID, Academic Year 1995-6.    

Conducted weekly Biology laboratory classes and presented lecture material in recitation sections for introductory principles course for majors.   Presented Botany laboratory instruction in plant anatomy, diversity, and physiology.  Assisted with writing exam questions, grading assignments, and conducting review sessions before exams.

Research Assistant 

Department of Plant, Soil & Entomological sciences, University of Idaho, Moscow, ID, June-July 1997.  

Collected field data on insect herbivory in Salix sp. with differing wax blooms, performed statistical analysis using SAS computer program, and collected, curated, and identified insect specimens.  

Student Curator 

University of Idaho Herbarium, Moscow, ID, 1993-1995. 

Organized plant collection, supervised student workers, revised taxonomy of problem groups, responded to information requests, identify specimens, and entered data into herbarium database. 

Wildlife Biologist 

Salmon River District, Nez Perce National Forest, White Bird, ID, 1990-1993.

Developed district-level wildlife program, designed and conducted wildlife and plant surveys, hired and supervised field technicians, prepared biological evaluations, and acted as District Safety Committee Chairman in 1992.  Coordinated the sensitive plant program including survey design, inventory of rare habitats, population monitoring, and report writing.  

Cultural Resource Assistant 

Oregon State University Research Forests, Corvallis, OR, 1989-1990.  

Functioned as part of an interdisciplinary team that inventoried, documented, and mapped cultural resource sites, developed a site database, and made management recommendations.






PROFESSIONAL DEVELOPMENT:
Supervisory Development 



Forest Plan Implementation 1900-1

Employee Awareness Training 



Applying the NEPA Process

Habitat Type Training 




Basic Law Enforcement

Bat Survey and Monitoring Workshop


Level II COR/Inspector Workshop

Basic Photo Interpretation Training


Basic Firefighter Training

Introductory ArcView GIS



HEP Techniques




PUBLICATIONS:
Zybach, B. and A. Sondenaa.  1994.  Charlie Olson: Biographical Sketch and Early History of Sulphur Springs, Benton County Oregon 1890-1920.  Monograph #7, Soap Creek Valley History Project.  Oregon State University Research Forests, Corvallis, OR.  185 pp.

Sondenaa, A.  1990.  The Wild Mammals of the McDonald and Paul M. Dunn Research Forests.  Oregon State University Research Forests, Corvallis, OR.  43 pp.




 Loren A. Kronemann





EDUCATION:

M.S. in Range Management, Texas Tech University, Lubbock, TX 1982.


Thesis: “Effects of Fire on Selected Mule Deer Browse in the Guadalupe Mountains”  

B.S. in Wildlife Resource Management, University of Idaho, Moscow, ID, 1977.






PROFESSIONAL 

EXPERIENCE:

PROFESSIONAL 

EXPERIENCE:


Wildlife Mitigation Specialist 

Nez Perce Tribe, Lapwai, ID, 1987-Present

Oversee all wildlife mitigation lands managed by the Nez Perce Tribe and act as site manager for the Dworshak wildlife mitigation project.  Responsible for creating budgets and funding proposals, hiring and supervising field technicians, and implementing the monitoring and restoration of native plant and wildlife species. 

Department Technician 

Department of Pharmacology, Texas Tech Health Science Center, Lubbock, TX. 1982-1987.          Responsibilities included the repair and maintenance of equipment, developing slides and photographs, providing hand-drawn graphics and labeling, and assisting in design, construction and setup of experimental equipment. 

Biological Technician
U.S. Fish and Wildlife Service, Hobe Sound National Wildlife Refuge, Hobe Sound, FL. May-August 1982.

Conducted nesting counts and monitored crawls of three species of endangered giant sea turtles.  Performed habitat revitalization by removing exotic plant species and transplanting native vegetation.  Maintained trails and sand dune ramps, controlled raccoon predation, ran sea bird counts, and conducted law enforcement patrols by boat, jeep, or ATV.

Research Assistant 

Department of Range and Wildlife, Texas Tech University, Lubbock, TX, August 1979-May 1982.  

Conducted research on the effects of fire on mule deer browse.  Set up research areas, collected vegetation samples, analyzed food habit data using fecal analysis, and participated in prescribed burn projects.  Familiar with drop net and cannon net capturing systems for big game.

Field Biologist 

U.S. Fish and Wildlife Service, Ecological Services, Boise, ID, May 1979-August 1979.

Conducted field surveys of wildlife potential on Army Corp. lands along Dworshak Reservoir, ID.  Wrote a comprehensive management plan for wildlife and fisheries use of the area, and prepared detailed maps of all habitat alterations.

Research Assistant
University of Idaho, Department of Wildlife, Moscow, ID, November 1977-April 1979.

Assisted in supervising field crews that were inventorying the wildlife habitat on all Bureau of Land Management lands in northern Idaho. Conducted vegetation, small mammal, and snag surveys, performed chukar counts, and participated in aerial surveys of elk winter range. Prepared vegetation maps, interpreted aerial photographs, performed data analysis, and wrote portions of the final report.

Biological Technician

U.S. Fish and Wildlife Service, P.O. Box 2800, Kenai, AK, May 1977-August 1977.

Collected vegetation data for a moose habitat rehabilitation project.  Collected and analyzed soil samples, and conducted moose and caribou population surveys.  Assisted in determining the effects of various logging techniques on moose.   






PROFESSIONAL DEVELOPMENT:
Supervisory Development 




Applying the NEPA Process

HEP Techniques

Forest Appraisal Training

Prescribed Fire Management Training

Expert Witness

Interagency Wetland Delineation

Arcview training






PUBLICATIONS:
“Analysis of Habitat Preference by White-tailed Deer on Winter Range Near St. Maries, Idaho” Forestry, Wildlife, and Range Experimental Station, University of Idaho, 1977.

“Fish and Wildlife Habitat Treatments, Dworshak Dam Reservoir” Appendix D to Army Corps Master Plan.  U.S. Fish and Wildlife Service, Ecological Service, Boise, Idaho. 1979.

“Terrestrial Wildlife Habitat Inventory of BLM Lands in West Central Idaho” Stauffer, Kronemann and Garton. May 1979. University of Idaho Press.

“Effects of Fire on Selected Mule Deer Browse in the Guadalupe Mountains” MS Thesis.

     Texas Tech University, Lubbock, TX, 1982.
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Figure 1.  Vegetation response to different grazing regimes near Lewiston, Idaho.
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Figure 2.  Land cleared of Ponderosa Pine forest near Big Canyon. 








�








�





       Figure 11.  Lawyers Canyon.
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Figure 13.  Timber cleared in zone of fluctuation at Dworshak Reservoir before filling the pool for the first time.
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Figure 14.  Jacks Creek, a tributary of the Clearwater River.
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