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I SUMMARY 

I The area covered by this watershed assessment is a scenic region containing a wealth of 

I 
resources. Those resources include wildlife, scenery, fisheries, clean water, mineral deposits, 
forests, productive farmland, and people. The Powder River-Powder Valley Watershed 
Assessment is a compilation of existing information on three fifth field HUC's, minus 12,800
acre HUC6 below Thief Valley Reservoir. The watershed encompasses approximately 300,000 
acres. 

I The goal of the Powder Basin Watershed Council is to assist local stakeholders in the Powder 
Valley watershed to develop a Watershed Action Plan from this Assessment. Prior to the 
development of an action plan, local stakeholders will be asked to evaluate and prioritize the 

I watershed health issues in this assessment, and to define objectives for information needs and 
watershed improvement needs. 

I The technical information in this assessment is presented in the Watershed Characterization 
section and in the Appendices. The Summary is intended to be a user-friendly section easily 
referenced for Watershed Action Planning. The Summary includes the List of Issues, Key 

I
 Findings and Information Needs. The findings were identified during the assessment process.
 

I 
How Issues, Key Findings, and Information Needs Were Identified 
During the Watershed Assessment Process 

I What is an issue? It is a concern expressed by someone that could be used to evaluate or develop 
alternative courses of action. What is a key issue? It is a concern of enough importance to 
watershed health that it would be used to develop an action plan. What is a watershed issue? It is 

I a concern about a measurable change in watershed function compared with historic conditions. 

I 
How did the Assessment Committee determine the relative importance of watershed issues? The 
committee used three criteria, in descending order of importance: 

• Issues raised by state and federal regulatory agencies. 
• Other issues related to riparian/aquatic function. 

I
 • Other issues related to watershed function.
 

I 
The preliminary list of issues used for this assessment includes the issue list in the Pine Creek 
Watershed Assessment (PBWC 2000), plus additional watershed-specific issues developed by 
the Committee for the Powder River-Powder Valley Watershed Assessment. For example, sage 
grouse was included as a potential regulatory issue because the western population of the species 

I
 was being considered for inclusion on a petition for listing under the Endangered Species Act.
 
The list of issues included in the Pine Creek Watershed Assessment included the issues developed 
by the Council in 1996 (PBWC 1996). ] im Kerns, the first contractor, expanded the preliminary 
list of issues based on public outreach. 

I The issues for this assessment are listed alphabetically, with three adjacent columns so each issue 
could be identified as a regulatory issue, and/or a riparian/aquatic issue, and/or another watershed 
issue. Regulatory and aquatic/riparian issues are perceived by the Committee to be the priority 
watershed issues. 

I 



I
 
I
 

Key Findings 

The purpose of the Assessment was to gather, summarize and explain existing information about I
 
changes in watershed condition that have occurred since European settlement. These changes 
ranged from beneficial, to neutral, to adverse compared with pre-settlement watershed conditions. 

I

A "key finding" is a concise statement of the most important facts (beneficial, neutral or adverse 
changes) discovered about an issue. At least one "key finding" was identified for each issue. 

1Information Needs 

If little or no information was found for an issue, or important information was missing, or 
funding for this assessment was insufficient to analyze the information found, then the "key I
 
finding" was an "information need" or an "analysis need." 

I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
 
I
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I LIST OF ISSUES - Alphabetical List of Topics 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Issue Topic 
(See detailed issue statements in 
Key Findings section) 

Federal or 
State 
Regulatory 
Issue 

Aquatic 
or 
Riparian 
Issue 

Other 
Issue 

Page Number Council 
Basin-
wide 
Issue 

Abandoned Water Rights X X 158 
Baker City Watershed X X 93 
Beaver X 61 
BulI Trout X X 123 C 
Channel Modification X 106 
Cougars X X 56 
Dewatered Streams X 116 
Efficiency of Water Use X 158 
Elk X X 53 
Fish Passage X X 136 
Fish Screens X X 139 C 
Forest Management & Wildfires X X 76-81 
Ground Water Resources X 167 
Gullies on Irrigation Ditches X 182-183 
Hot Springs X 119 
Howell's Spectacular Thelypody X 48-51 
Hydrologic Function X 106-119 
Hydropower X X 160 
Landslides X 31 
Livestock Grazing X 75 
Lynx X X 57 
Mining and Mine Tailings X 861 
Noxious Weeds X X 43-46 C 
Over-Appropriation X X 150-153 C 
Pesticide Use X 211 
Redband Trout X X 133 
Riparian Areas X X 179 
Sage Grouse X X > 59 
Sewage Lagoons and Landfills X X 97,98 
Storage Opportunities X X 162 
TMDL's and 303(d) List X X 196 C 
Toxic SpilIs X X 64 

Unauthorized Water Use X X 145 C 
Underground Fuel Tanks X X 214 
Water Measuring Devices X X 145,159,171 
WelI Monitoring X X 171-172 
Wolf Reintroduction X X 58 

KEY FINDINGS - Alphabetical By Issue Topic 

I Abandoned Water Rights 
Issue: State law indicates if a water right is not used for 5 or more years, it is presumed to be 

forfeited. However, abandoned water rights are seldom identified and cancelled by the 

I Oregon Water Resources Department (OWRD). 
Finding: There are some abandoned water rights in the watershed that should be cancelled. 

I 
[ 
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I 
Baker City Watershed I 
Issue: Planning, watershed protection and water system improvement needs are very expensive. 
Finding: An Environmental Impact Statement (EIS) that is needed for municipal watershed 

management would cost Baker City >$200,000. I 
Finding: Fuel reduction projects are critical to the health of the watershed. 
Finding: The concrete pipelines delivering city water need to be replaced (see Water Facilities 

Plan). IFinding: The Water Facilities Plan calls for a pipeline extension to Goodrich Reservoir. 
Finding: Periodic release of excess water by Baker City necessitates installation of measuring 

devices at city reservoirs and at Elk Creek settling tank. Options for measures that would Ialleviate dumping need to be reviewed and evaluated. 

Beaver (Natural Water Storage)
 
Issue: Loss of beaver influenced watershed hydrology and riparian communities.
 I 
Finding: Reintroduction of beaver into the watershed where they can coexist with human 

activities will be able to provide surface and subsurface water storage, expansion of 
riparian zones, and minimize the effect of drought and above average precipitation on the I 
local community. 

Bull Trout I 
Issue: Several streams in the watershed are being proposed as critical bull trout habitat by the 

USFWS. 
Finding: Bull trout populations in the Assessmentarea (North Powder River, Rock Creek, ISalmon Creek) consist of isolated resident populations; the large riverine migratory 

subpopulation no longer exists. Historical factors contributing to reduced bull trout 
numbers include loss of salmon and steel head as a food source, isolation from the rest of Ithe Powder River by Mason Dam and Thief Valley Dam, bounties on bull trout, cross
 
breeding with introduced brook trout, changes in instream and riparian habitat as a result
 
of land and resource use, including catastrophic floods due to dam failures on Pine Creek
 
and Killamacue Creek, changes in water quantity and water quality due to diversion of
 I 
water for placer mining, hydropower, municipal and irrigation purposes. 

Channel Modificatlon (human-induced) I 
Issue: Modification of streams channel width and sinuosity have caused accelerated erosion of 

stream banks and beds. 
Finding: Many stream segments in the watershed have been straightened, thereby cutting off the I 

meanders and decreasing length. Since these reaches are on private land, little is known 
about current conditions and effects. Study of affected segments on aerial photos 
suggests accelerated stream bank, and suggests accelerated streambed erosion. Stream Ichannel alteration also occurs at and below all instream structures. Stream segments 
immediately below most structures have reduced sinuosity due to confinement of the 
stream channel (such as below culverts) or increased streamflow (such as below large 
reservoirs). I 

Cougar I 
Issue: Attitudes about state protection of cougar vary. Some express increased concern about 

their growing numbers, while others see them as an important part of the ecosystem. 
Finding: The increasing cougar population is reducing big game populations, and may be I 

threatening domestic livestock and humans. The increasing cougar population may be
 
influencing the way big game populations use the watershed, such as the riparian zones.
 

I 
4 
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Dewatered Streams (human-induced)
 
Issue: Some streams in the watershed have very low flow or no flow in the summer.
 
Finding: The Oregon Dept of Fish and Wildlife has identified instream flow needs for fish and
 

aquatic life, and has obtained water rights to protect these beneficial uses. Deficits in
 
flow needs for specific streams and stream reaches are displayed in OWRD water
 

I availability tables. Site-specific flow data is needed to validate OWRD natural flow
 
estimates.
 

Finding: Historically, the courts and state law allowed appropriation of stream flow for economic
 

I development beyond that allowed by current state rule (re. 80% and 50% exceedence).
 
These rights are senior to instream water rights. Opportunities to resolve differences
 
between current flow regimes and ODFW instream water rights should be evaluated as
 

I
 opportunities become available. Examples include instream water leases, willing sellers,
 

I 
and water use efficiency projects. 

Finding: There is a need to identify sections of stream with very low or no flow seasonally 
because of site-specific channel conditions. 

Efficiency of Water Use 

I
 Issue: State law requires water to be used efficiently, without waste.
 
Finding: Landowners and government agencies have completed many water conservation 

projects in the watershed. Installation of pipeline systems and sprinklers during recent 
decades has resulted in fewer ditch diversions and more efficient water use. Most of the 

I water savings benefit irrigators. More advances in efficiency could be made if 
economically feasible. However, increased water efficiency could result in decreased 
subsurface return flow to portions of streams. 

I 
I Elk 

Issue: Elk may be impacting riparian zones in the watershed. 
Finding: Feeding/wintering of elk in the Elkhorn Elk Management Area in lower Anthony Creek 

may be impacting the riparian area. More information is needed on elk impacts. 

I Fish Passage Barriers (artificial) 

I 
Issue: Fish are unable to migrate to part of their historic range due to seasonal or permanent 

artificial barriers on many streams in the watershed. 
Finding: State law (ORS 509) requires fish passage over dams or artificial obstructions across 

streams frequented by food fish, with some exceptions. Food fish exist in some reaches of 
all named streams in the watershed at some time of the year. State and federal laws also 

I require that transportation facilities in streams (bridges and culverts) not obstruct or 
impair fish passage. 

I 
Finding: Types of barriers include reservoir dams, diversion dams, dewatering, and culverts. 

Several reservoir dams in the watershed are permanent barriers to upstream fish 
migration. Fish passage barriers also exist at many ditch diversion dams on at least a 
seasonal basis. Dewatering of streams below diversions is also a barrier. Most culverts 

I either impair fish passage or are fish passage barriers. Most culverts need to be replaced 
by culverts that are wide enough to pass bankfull flows, such as bottomless arch culverts. 
The WWNF and Baker County have inventoried conditions at culverts and have 

I
 prioritized them for replacement.
 

I 
[ 
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I 
Fish Screens I 
Issue: Fish are getting stranded in ditches. 
Finding: State law (ORS 498) requires fish screens on all diversions of at least 30 cfs; fish screens 

may be required on diversions less than 30 cfs. I 
Finding: Fish screening at ditch diversions is limited in the watershed. An inventory is

~ay. 191 "",\.0- ----=--
I

Forest Management and Wildfires 
Issue: Forest management in the watershed affects wildfire potential. 
Finding: A long history of suppressing wildfires, combined with little current timber harvest on INational Forest lands, leaves the Elkhorn Mountains with huge fuel-loads, which may 

eventually lead to large, uncharacteristic wildfires. 
Finding: The Baker City Watershed has had intense wildfire suppression. Fuels have been 

reduced in fire-prone ponderosa pine types in recent years, but little fuel treatment has I 
been done in mixed conifer and subalpine forest types where fuels are heaviest. 

Finding: A fire history study plot in the Baker City Watershed indicated a natural wildfire return 
interval of 5-50 years, for the years 1687 to 1900. The bulk of the fire recurrence interval I 
was between 5 and 25 years. (Heyerdahl & Agee, 1996, p.24) 

Ground Water Resources I 
Issue: There is little information on ground water resources in the watershed. 
Finding: Little is known about watershed aquifers. There are virtually no long-term records of 

static water levels in this area, and no test wells are set up to monitor what, if anything, is Ihappening to water tables. 
Finding: More than 800 wells in the watershed are currently withdrawing groundwater on a 

seasonal or yearly basis. I 
Gullies on Irrigation Ditches 
Issue: Some irrigation ditches have eroded deep gullies. 
Finding: Four ditches made by early farmers in the Bulger Flat area have created deep, wide I 

gullies that continue to erode. Current landowners have made some progress in 
controlling erosion, but more work is urgently needed. I 

Hot Springs 
Issue: Hot springs deliver warm water to the Powder River near Haines. 
Finding: Water temperatures range from 90 degrees F to a maximum of 140 degrees F. at I

Radium Hot Springs. 
Finding: Little is known about the impacts and benefits of hot springs in the area. A study of the 

hot spring, effluent stream and Powder River may answer questions about this unique Iresource. 

Howell's Spectacular Thelypody
 
Issue: Listing of this plant as a threatened species has impacted private land management.
 I 
Finding: Funding is needed for planning and implementation of ESA conservation requirements 

for Howell's Spectacular Thelypody on Baker County lands. 
Finding: There are opportunities to establish research conservation easement agreements with I 

private landowners to mitigate hardship. 

I
 
I
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I 
I Hydrologic Function 

Issue: Hydrologic function of the watershed has been altered. 
Finding: The reach of the Powder River in the assessment area from Salmon Creek to Jimmy 

Creek evolved from frequent over-bank flooding. The hydrograph for the Powder River 

I 
gage below Mason Dam shows reductions in peak flows in the reach of Powder River 
through the assessment area. The result is a decrease in the frequency of over bank 
flooding. This affects local water tables, water storage/release, and riparian communities. 

Finding: Exclusion of beaver from most streams in the watershed has also altered floodwater 
storage/release, sediment storage, and floodplain characteristics of all streams. 

I Hydropower
 
Issue: What will happen to the Rock Creek Hydropower Plant?
 

I Finding: It is unlikely it will ever be used again due to the high cost of FERC relicensing
 
requirements and facility maintenance. Has the water right been cancelled due to non

use?
 

I
 
I Landslides
 

Issue: Historic landslides have not been investigated to determine stability and hazard.
 
Finding: Pine Creek may be eroding the base of the steep slope at the site of the 1997 landslide.
 

Investigations should be made to determine if slope stabilization measures area needed. 

I 
Finding: The Hunt Mountain landslide above the Rock Creek Power Plant should be investigated 

to determine stability and hazard. 

Livestock Grazing 
Issue: Livestock continue to have an impact on soil, water and vegetation resources in certain 

I areas of the watershed. 

I 
Finding: Livestock management in the watershed has adversely impacted springs, streams, 

riparian areas, and uplands in many areas, both on public and private lands. Problems 
include soil compaction, streambank trampling, streambank erosion, and loss of riparian 

I 
vegetation. 

Finding: The major reason for the petition to list sage grouse as a threatened species is livestock 
grazing impacts in sage-grass steppes in the western USA. Livestock-impacted sage
grass steppes exist in the watershed. 

I Lynx 
Issue: Attitudes about protection of lynx vary. 
Finding: There are no known lynx in the watershed 

I Mining and Mine Tailings 
Issue: Historic mining activities impacted streams in many areas of the watershed. 
Finding: Mine tailings are a continuing source of sediment in only a few areas; the most obvious 

I site is the lime quarry on Marble Creek. 

I 
Noxious Weeds
 
Issue: Noxious weeds pose a great threat to the watershed.
 

I 
Finding: Early detection and suppression of noxious weeds prevents costly outlays and massive 

herbicide applications later. Education of landowners is critical. Suppression of weeds 
through a variety of methods by private landowners, cities, counties, and state and federal 
agencies, as well as monetary assistance, are needed for containment. 

I 
Finding: The Union Pacific Railroad right-of-way is a potential source of weed invasions; weeds 

are not monitored or controlled by the railway company. 

t 
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Over-Appropriation 
Issue: There is concern about the effects of over-appropriation of water on water quality, 

especially water temperature, and on fish and aquatic life and their habitat. I 
Finding: In 1988, OWRD was required to develop a methodology to describe the status of 

appropriation of water from streams. Reaches of several streams in the watershed are 
over-appropriated at least one month a year. The definitions of over-appropriation are I
provided in the text for your review. 

Finding: Streams in the watershed that are over-appropriated were legally over-appropriated 
under laws in effect prior to ]988. These are valid water rights. IFinding: Over-appropriation of water has impacted fish species, aquatic invertebrates, riparian 
habitat, and all aspects of water quality. 

Finding: Water savings through water conservation efforts on these streams have produced 
limited instream flow restoration. I 

Finding: Opportunities exist to restore a portion of streamflow of some over-appropriated 
streams, while providing economic benefits to landowners. I 

Pesticide Use 
Issue: Pesticides are toxic and are commonly used in the watershed. 
Finding: There is limited testing of surface water, ground water and soils for pesticide I 

concentrations. 

Redband Trout IIssue: Redband trout are a Forest Service sensitive species.
 
Finding: Redband trout live in most tributaries of the Powder River.
 

JRiparian Areas 
Issue: Riparian areas in non-forested areas of the watershed have been greatly reduced in acreage 

since pioneer settlement. 
Finding: Land clearing activities, livestock grazing, reduced frequency of over-bank flooding I 

along the Powder River and many tributaries, and lower water tables along streams due to 
beaver exclusion have greatly reduced willows, cottonwoods, and other riparian 
vegetation along the Powder River and its tributaries. I 

Sage Grouse 
Issue: The USFWS is evaluating a 2003 petition for listing of Sage Grouse as a threatened I

species. No decision has been made. 
Finding: A large percent of sage grouse habitat in the watershed has been converted to cropland 

and pastureland. Most of the remaining sage grouse habitat is grazed by domestic Ilivestock and is on private land. 

Sewage Lagoons and Landfills IIssue: Municipal sewage lagoons and landfills are potential sources of surface water and ground 
water pollution. 

Finding: The City of Haines and City of North Powder own sewage lagoons. The City of Haines 
owns a landfill. I 

Finding: The sewage lagoons for Baker City empty into the Powder River immediately upriver 
of the assessment area. 

Finding: The Committee found no information about ground water monitoring around sewage I 
lagoon and landfills. 

I 
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I 
I Storage Opportunities 

Issue: Additional water storage is needed for economic development and for ecological 
restoration in the watershed. 

Finding: Climatologists predict a warmer climate with less snow, but the same precipitation. 
Under this scenario, onset of peakflow and low flow would be earlier, which would 

I 
reduce water-supplying capacity of streams from April to October. Additional storage 
could offset this water supply problem. 

Finding: OWRD water availability tables for streams in the watershed indicate water is available 
for new storage projects. 

I Finding: The residents of the watershed and ODA have identified 27,000 acre-feet of additional 

I 
water storage opportunities above Thief Valley Reservoir. See OAR 690-507-0160. This 
includes the dam site on the North Powder River above Anthony Lakes Highway. 

Finding: The benefit/cost ratio for new storage projects is negative. 
Finding: Expansion of beaver numbers in the assessment area can increase the amount of stored 

surface and subsurface water. 

I TMDL's and 303(d) List
 
Issue: There are several viewpoints with respect to the 303(d) list:
 

I
 (a) The list is incomplete. More streams and parameters should be on the list.
 
(b) The listing of a stream "from mouth to headwaters" for a measurement near the 

mouth creates a situation of "guilty until proven innocent" for upstream areas that do 
not exceed the standard. 

I (c) The standards themselves are unrealistic, and do not reflect system potentials. 
(d) The list is not important, because it is not regulatory; the regulatory TMDL will 

replace the list, so we should focus on preparing for the TMDL. 

I Finding: Several streams not on the 303(d) list have characteristics similar to those on the list. 

I 
Finding: Some streams included on the 303(d) List for temperature may be difficult to improve. 

The listed reaches of some of these streams lie entirely within forested areas where 
current human influences are minimal. Higher than desired water temperatures in these 

I 
areas may be natural or the result of historic channel changes. 

Finding: The WWNF has limited resources to gather and submit water temperature data to 
ODEQ for Iisting/delisting decisions. 

Finding: The ODEQ recently changed its water temperature standards.Hherefore, some streams 
or stream reaches may be delisted. 

I Toxic Spills 
Issue: There is concern that transportation of petroleum and chemicals on Interstate 84 and 

Union Pacific Railroad may result in a hazardous material spill. 

I Finding: The highest risk of a spill exists during severe weather conditions. Resources at risk
 
include surface water, ground water, soil, riparian and upland vegetation, fish and
 
wildlife, and humans;
 

I Finding: There are periodic tractor/trailer accidents along the section of 1-84 in the watershed,
 
and derailments along the section of railroad in the watershed.
 

I Unauthorized Water Use 
Issue: State law prohibits unauthorized water use. 

I 
Finding: Some unauthorized water use exists in the watershed. Examples include unauthorized 

points of diversion, place of use, or type of use, or exceedence of rate and/or duty. Many 
of the unauthorized uses were resolved though HB 3111 and through the two ponds bills 
(HB 2153 & 2376). The watermaster and Committee members are aware of instances of 

I 
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I 
unauthorized use, but chose not to report them in the assessment due to the sensitive I 
nature of water rights issues. 

I 
Underground Fuel Tanks 
Issue: Underground fuel tanks eventually corrode and contaminate soil and ground water. 
Finding: It has been a common practice to install underground fuel tanks for fuel oil (diesel) at Iresidences and businesses, and for gas and diesel at gas stations. No information is
 

available about how many underground fuel tanks there are in the watershed, how long
 
ago they were installed, and how many have been abandoned instead of dug up.
 IFinding: State law requires that unused or leaky tanks be dug up and that contaminate soil be 
removed to an approved toxic waste site. 

I 
Water Measuring Devices on Diversions 
Issue: All water rights have rate and/or duty limitations, but most water developments have no 

water measurement devices to help the landowner properly measure out rate and duty. I 
Finding: The watermaster indicates OWRD is working with landowners to improve compliance 

with rate and duty limitations. Water measurement devices still need to be installed on 
many developments to ensure rate and duty are not exceeded. I 

Finding: Certain governmental entities in the watershed are required by state law to report water 
use annually. 

IWell Monitoring 
Issue: There is concern that the ground water table along the Elkhorn Range from Pine Creek to 

Willow Creek may be adversely affected by groundwater withdrawals. IFinding: There is little well monitoring data and no well monitoring plan for this area. 

Wolf Reintroduction 
Issue: Attitudes about state and federal protection of wolves vary. Some express concern about I 

the effects of reintroduction on livestock and wildlife, while others see their 
reintroduction as an important part of ecosystem recovery. 

Finding: There have been at least three wolf sightings in the Blue Mountains since wolves were I 
reintroduced to Central Idaho. 

Finding: ODFW is currently writing its wolf recovery plan. The plan is anticipated to be 
completed as of February 2005. I
 

I
 
INFORMATION NEEDS 

Groundwater I 
• A new groundwater hydrology map. I 
• Information on draw down rates of the aquifers in the watershed. 

• Water Balance Analysis (WBA) (A WBA would be done by the Oregon Department of I 
Geology and Minerals). 

I 
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I	 • Static water levels of local monitoring wells.
 

I
 • Compilation of data from pump tests of irrigation wells.
 

•	 Amount of groundwater being pumped annually for agricultural, municipal, and domestic 

I	 use. 

Instream Flows 

I 
•	 Seepage runs should be done at intervals along streams to determine whether streams are 

gaining or losing water. 

I • Study the North Powder River to determine if flow fluctuations caused by the release of 
Van Patten Reservoir water is stranding (killing) fish in a section of river that is 

I dewatered prior to it release. If this indeed occurs then a solution or set of solutions 

I 
needs to be found to prevent stranding. Possible solutions include fish screening, the 
reestablishment of permanent flow to this reach, or a decrease in the speed at which the 
water is shut off so that fish can register a noticeable temperature increase and move 
upstream and out of the reach. 

I Water - Beneficial Use Considerations 

I
 • List of landowners who still need to designate exactly where their water rights are being
 
used.
 

I
 
• Abandoned water rights list for watershed.
 

•	 Point of diversion information needs to be integrated into a current. database covering the 
watershed.

I •	 Economic study on irrigation investments in the watershed - related to potential losses 
sustained by changing water right laws. 

I • An economic study on the ecological and economic impact to the community as a result
 
of highly altered stream systems.
 

I • It would be good to have more stream gage stations, but budget concerns limit new
 
installations.
 

I	 • What effect, if any, is pumping having on aquifers?
 

I
 • Is groundwater that is being withdrawn from aquifers being replenished, or are
 
groundwater levels dropping, (as is the case in the Umatilla basin)? (Ferns, 2002)
 

I
 • A Water Budget Analysis to determine how groundwater exits the Powder River basin.
 

I
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Water Quality I
 

•	 DNA analysis should be done to determine the species that are the sources of fecal
 
coliform bacteria that cause Powder River to be on the 303(d) List. Research shows that
 I
 
wildlife, livestock and human sources are generally the sources, with order of
 
contribution varying as a function of location.
 

I
 
•	 Effect of hot springs on water temperatures of the Powder River. The North Powder
 

River and their tributaries should be studied and summarized.
 

I
•	 Research why "Properly Functioning Condition" designated streams are not meeting
 
"Clean Water" Standards.
 

I
Baker City Watershed 

•	 An Environmental Impact Statement should be done to determine if logging the
 
watershed to reduce wildfire hazard is compatible with managing the watershed as a
 I
 
municipal water source for Baker City. 

•	 A study should be funded to provide information on Bull trout distribution, population I
 
numbers, habitat quality and quantity, and anthropomorphic impacts in this watershed. 

I
 
Watershed Improvements 

I
 
•	 Many watershed improvement projects have been implemented on private lands. An
 

inventory is needed to identify location, type of improvement, and its effect on streams
 
and riparian zones.
 I
 

I
 
I
 
I
 
I
 
I
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ACRONYMS 

C ALMR Anthony Lakes Mountain Resort 

I 
BLM United States Bureau of Land Management 
CAFO Confined Animal Feedlot Operation 
cfs cubic feet per second 

I 
CRP Conservation Reserve Program 
DDT Dichloro Diphenyl Trichloroethane 
DOGs Designated Old Growth Areas 
DOGAMI Oregon Department of Geology and Mineral Industries 

I 
EPA Environmental Protection Agency 
EQIP Environmental Quality Incentive Program 
ESA Endangered Species Act 
FSA Farm Services Agency 
GIS Geographic Information System 

I gpd gallons per day 
gpm gallons per minute 
GPS Geographic Positioning System 

I GWEB Oregon Governor's Watershed Enhancement Board 

I 
HAZMAT Hazardous Materials 
HU Hydrologic Unit 
HUC Hydrologic Unit Code 

I 
HUD Department of Housing and Urban Development 
LWM Large Woody Material 
mmbf million board feet 
NMFS National Marine Fisheries Service 

I 
NRCS Natural Resources Conservation Service 
OAR Oregon Administrative Rules 
ODA Oregon Department of Agriculture 
ODEQ Oregon Department of Environmental Quality 
ODF Oregon Department of Forestry 

I ODFW Oregon Department of Fish and Wildlife 

I 
OSU Oregon State University 
OWEB Oregon Watershed Enhancement Board 
OWRC Oregon Water Resources Commission 

I 
OWRD Oregon Water Resources Department 
PFC Proper Functioning Condition 
SWCD Soil and Water Conservation District 

I 
TMDL Total Maximum Daily Load 
USDA United States Department of Agriculture 
USFWS United States Fish and Wildlife Service 
USFS United States Forest Service 
USGS United States Geological Survey 
WBA Water Balance Analysis 

I WHIP Wildlife Habitat Incentive Program 
WQLWWater Quality Limited Waterbody 
WQMPWater Quality Management Plan 

I WRP Wetlands Reserve Program 
WWNFWallowa-Whitman National Forest 

I 
[ 
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I INTRODUCTION 

I WHAT IS A WATERSHED? 

I
 A watershed is a land area drained by a stream or streams. Watersheds can be large or small.
 

I
 
Every stream, tributary, or river has an associated watershed. Small watersheds aggregate
 

together to become larger watersheds. A typical watershed is one that drains to a single point,
 

such as the North Powder River draining into the Powder River. The Powder River- Powder 

Valley Watershed Assessment area includes land drained by that segment of the Powder River 

I and its tributaries from the mouth of Salmon Creek to Thief Valley Reservoir Dam. 

I A watershed consists of several natural components, including landforms, geology, soils, water, 

plants, animals and air/climate. It includes all of the water, both surface water and groundwater, 

I that the watershed area collects. 

I WHAT IS A HEALTHY WATERSHED? 

I 
Dennis Bowker, Sacramento River Watershed Program Coordinator, provides the following ideas 

on this important topic: 

I "The definition of a healthy watershed varies according to the perspective of those describing 

I 

it. There is an [observation-derived] state of conditions in any given watershed at any given 
time. Deciding whether that state is healthy or unhealthy requires knowing what values form 
the benchmarks for [watershed] health. Describing the benchmarks for health must involve 
all aspects of a community in a collaborative partnership. Science is important to better 
understand the watershed, and to [guide] decisions about its management. Science cannot 
make those decisions, however, and ...cannot actively manage the daily activities that make 

I 
up watershed management. It takes social and political decisions to turn knowledge into 
action. The more closely linked the sciences and the professions are in a community, the 
more effective their search for a healthy watershed (Bowker 20(0)." 

I 
The Oregon Watershed Health Program provided a report to the Legislature in 1995, entitled 

Guidelines for Watershed Councils, which includes a discussion on "Features of a Healthy 

I 
Watershed (OWHP ]995)." Many of the features apply to forested watersheds with large rivers, 

and were adjusted to reflect local conditions in the watershed assessment area. These features can 

be used, along with other information, to develop benchmarks of watershed health. 

I 
C 
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I 
Features of Healthy Uplands: I 

• Capture precipitation (rain and snow) and store it for safe, slow release to streams. 
• Have diversity of plant species to provide good ground cover for water infiltration. 
• Recharge groundwater aquifers, providing high quality water to the rest of the watershed. I 

Features of Healthy Valley Lands, including wetlands: 
• Maintain a high water table [in floodplains and wetlands] as a result of associated I 

healthy upland and riparian conditions. 
• Maintain vegetative cover that: 

• Slows the velocity of flood flows and seasonal waters [thereby] reducing soil erosion. I 
• Filters sediment and reduces non-point source pollution. 
• Captures sediment on floodplains to enhance soil productivity. 

I
Features of Healthy ~iparian or Streamside Areas: 

• Maintain a diversity of streambank vegetation that: 
• Provides bank stability. I
• Increases bank storage of water and water table levels. 
• Dissipates velocities of flood flows. 
• Filters sediment and potential pollutants from runoff water. I
• Insulates streams from temperature extremes. 

•	 A constant supply of older trees to contribute large woody debris to dissipate flood
 
energy and create aquatic habitat.
 I• Supplies food sources to the adjacent waterways. 

Features of Healthy Waterways (rivers and lakes): I•	 Have diverse habitat including pools, riffles, and glides; meandering, deep, narrow
 
channels; large woody debris (trees); boulders.
 

• Have higher late season streamflows. J• Have reduced flood flows with less energy. 
• Have cool water, free of sediment and pollutants. 
• Includes diverse population of fish and wildlife. I 

Thus the definition of a healthy watershed reflects the management objectives for that watershed, 

which are based on science, sociology and politics. For example, management objectives for the 

Baker City Municipal Watershed and for the backcountry management area on the Wallowa IWhitman National Forest differ from those for industrial forest lands on the lower slopes of the 

Elkhorn Range, croplands and rangelands in the Powder Valley, water storage reservoirs such as 

Wolf Creek Reservoir, Anthony Lakes Ski Area, Interstate 84, and urban lands such as the City of I 
Haines, though there are also elements in common. All groups desire a system that provides 

long-term, stable economic benefits and provides a healthy environment for their families. Long I 
term, stable economics and a healthy environment for people's families require that the system be 

ecologically sound. This does not mean no use. Rather it means thoughtful use. Thoughtful use I 
takes into account the physical limitations of the watershed, variability in climate, the needs of 

I 
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I the entire community (urban, rural, agricultural, fisheries, wildlife, soil, insects, etc), a 

willingness to make adjustments as new information becomes available about the resource used, 

I and a true intent to maintain the long-term economic and ecological health of the entire 

community. 

I 
I 

For conservatively managed lands in the Elkhorn Range, a healthy watershed is one that is 

functioning as close to undisturbed conditions as possible. Water, soils, aquatic organisms, 

I 
wildlife, and vegetation are working together to create an environment where each element has 

the maximum capability to deal with changing natural conditions (i.e. a drought year, a wet year). 

A healthy watershed in this area is characterized by minimum influences on the landscape and 

streams from erosion, chemicals, and human-caused changes that would degrade water 

I temperature, quantity or quality. 

I For managed forestlands, rangelands, agricultural lands, urban lands, and similar areas, a healthy 

I 
watershed is one that is functioning in such a way that designated beneficial uses of water are 

being protected and other state and federally regulated resources are not being adversely 

I 
impaired. The objective in these areas is to develop a balance between land and resource use that 

achieves economic development for the entire community that is both long-term and ecologically 

sustainable, and the resource conservation goals of state and federal regulatory agencies. There is 

much controversy about how to define the balance between economic development and 

I conservation. Please note that conservation does not mean exclusion from use or preservation; it 

refers to reasonable and prudent use of land and resources to ensure long-term productivity, 

I ecological sustainability, and economic benefits from the use of those lands and resources for the 

entire community. 

I 
PURPOSE OF THIS ASSESSMENT 

I The purpose of this watershed assessment is to identify the issues and conditions that currently 

exist in the watershed. The assessment will help planners determine which features and processes 

I in the watershed are working well and which are not. This assessment does not give specific 

prescriptions for fixing problems, but does set forth information necessary for development of 

I action plans for addressing the most pressing issues. 

I
 
I
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I 
ASSESSMENT CONTRIBUTORS I 
Watershed assessments are called for and funded by the Oregon Watershed Enhancement Board I 
(OWEB). OWEB's intent is to involve local people and expertise in identifying issues and 

addressing conditions associated with a watershed's ability to produce cold, clean water and to Isupport native fish populations. The USDI Bureau of Reclamation also provided funding and 

physical support for this Assessment. I 
The Powder Basin Watershed Council Assessment Committee developed this document for the 

Council. Input was solicited from as many individuals, organizations and agencies as could I 
feasibly be reached in the time allotted to produce the document. Many issues and concerns were 

uncovered which do not have a direct bearing upon water and fish, but yet are vitally connected to I 
the watershed's overall health. The Powder Basin Watershed Council has chosen to use a "whole 

watershed" approach in assessing the health of the entire ecosystem of the watershed. I 
Scores of landowners and dozens of organizations and agencies have shared their knowledge and I 
special concerns about aspects of the watershed. Many thanks go to them and to the members of 

the Powder Basin Watershed Council for their input and help. I 
Current and former members of the Powder Basin Watershed Council Assessment Committee 

who helped produce this assessment are: 

Tim Bliss, Chair (1,2) represents the Forest Supervisor, Wallowa-Whitman NF. 
Eric Schoenfeld ( I) is a private citizen. I 
Curt Martin, (1,2) a private citizen representing ranching industry and the SWCD.
 
Lyle Umpleby (1,2) represents the Powder Valley Water Control District.
 
Arnie Grammon (1,2) is the Baker County Weed Manager.
 :J 
Mark Taylor (1,2) a private citizen, served for the first part of the assessment.
 
Joel Waldo (1,2) an early member, representing the Whitman Unit, WWNF.
 
Suzanne Fouty (1,2) represents the Whitman Unit, WWNF.
 IJackie Dougan (1,2) represents the Baker Resource Area, BLM.
 
Vickie Valenzuela (I) is a private citizen.
 
Dan Thee (1,2) is a private citizen, a rancher by trade.
 
Tom (Mac) Kerns, private citizen, a farmer by trade.
 I 
Peggy Browne, a private citizen and an Agricultural Consultant
 
Tim Kerns, County Commissioner, farmer/rancher.
 
Leslie Gecy, private citizen, Wetlands Consultant.
 I 
Ron Golus (2) an early member, representing the BOR.
 
Allyn Meuleman (2) represents the BOR.
 
Darrell Dyke (I) represents the BOR.
 I 
Vicki Wares (1,2) is the Watershed Council Coordinator.
 
James Kerns (1,2) is the Contract Writer for drafts I and 2.
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I John Herbst (2) is the Contract Writer for draft 3 and the final draft. 

Debbie Overton is the Report Publisher at the BOR, Boise, Idaho. 

I
 (I) denotes the person is a resident of the Assessment area..
 

(2) (2) denotes the person works in the Assessment area. 

I ASSESSMENT PROCESS 

I
 The Assessment Committee's role in the assessment process included:
 

obtaining an OWEB grant ($17,682) (55%) and matching BOR grant ($15,000) (45%) for 

contracting and publication expenses 

I inviting residents and public resource managers of the assessment area to serve on the committee 

during the life of the assessment 

I selecting a contractor, doing public outreach through the contractor for drafts I and 2 and through 

the Assessment Committee for draft 3 

I soliciting written comments on all drafts from key Council members who do not serve on the 

committee
 

I editing of all drafts of the document for quality control
 

I 
soliciting comments on draft 3 from the full Council and affected public, and 

publishing of the final version of the assessment along with key public comments on draft 3. 

I The first draft of the assessment was developed using the Pine Creek Watershed Assessment as 

I 
the template. Subsequent drafts were based on a modified template that divided the assessment 

into two parts: a general watershed characterization section, and a water-related watershed 

characterization section that addressed the major themes.in the Oregon \yatershed Assessment 

Manual.

I 
HISTORY OF POWDER BASIN WATERSHED COUNCIL 

I 
I 

The Powder Basin Watershed Council began in 1991 as the Baker County Water Advisory Board. 

The board's main function was to advise the Baker County Court on water issues particularly 

I 
relevant to the county. The board advised the County Commission on many water-related issues, 

including needs for water storage, water management, fish screens, fish bypasses, groundwater 

problem areas and watershed improvements. 

I In 1995, the advisory board was reorganized into a Watershed Council under provisions of 

Oregon House Bill 2215 (1993). Under HB 2215 and its subsequent successor, HB 3441, which 

I 
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further defined the structure and functions of Watershed Councils, the State of Oregon authorized I
 
the fonnation of Watershed Councils as experimental attempts to include grassroots knowledge 

and cooperation in addressing Oregon's environmental issues. Baker County has convened and I
 
legally recognized this Council as empowered to advise the county officials regarding retaining, 

restoring, and enhancing the health of its watersheds. I
 
The focus of the Council has been to develop a sustainable organization capable of dealing with I
 
the issues of local watershed health. These issues include assessment of the watershed's natural 

and human resources, prioritization of environmental needs, and development of Action Plans I

addressing those environmental needs. 

This Powder River-Powder Valley Watershed Assessment is the third often assessments that are I
 
planned for the Powder Basin. The Pine Creek (Halfway) and Upper Powder River (Sumpter) 

Assessments have already been completed. I
 
I
 
I
 
J 
I
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WATERSHED CHARACTERIZATION 
(GENERAL) 

LOCATION 

The Powder River-Powder Valley Watershed assessment area is located in the northwest corner 

of Baker County and in south-central Union County in northeast Oregon. It contains 292,084 

acres drained by a 3D-mile long reach of the Powder River. That reach of the Powder River 

begins at the mouth of Salmon Creek and ends at the dam of Thief Valley Reservoir. 

Figure 1. Location Map. 
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Figure 2. 1994 Aerial Photo of the assessment area. 

Source: NRCS 
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Figure 3. Assessment area USGS Quadran gles. 

USGS 7.5 MINUTE QUAD NAMES AND BOUNDARIES
 

Powder River· Powder Valley Assessment Area
 

Craig 
Mounta in La Grande Union Glass Hill Reservoir 

JG23 

KG15 KG16 

I 

Keating 
NW 

KH03 

(These quads are filed by the alpha-numeric code
 
shown on the map, ego JG23, at USFS offices)
 + 

LJ USGS 7.5 Minute Quad Boundaries 
CJ PRPV Assessment Boundary 
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HISTORIC PERSPECTIVES
 

Much of the information on historical perspective is largely taken from Powerful Rocky by 

John W . Evens. The eastern edge of the Powder River - Powder Valley Watershed comprises a 

segment of the historic Oregon Trail. Between the 1840' sand 1860' s an estimated 350 ,000 

pioneers passed through this valley on their way to the Willamette Valley of Oregon and to what 

is now Western Washington. 

The Elkhorn Mountains were a change of scenery for the travel-weary emigrants after many 

hundreds of miles of sagebrush, dust, and dry hills. These were the first mountains, with the first 

real forests, that they had encountered since leaving Independence, Missouri. They had crossed 

the Continental Divide at South Pass where the Rocky Mountains are no more than a gentle 

uplift, and the only mountains were peaks a long way off. The first glimpse of the Elkhorns was 

an emotional experience for the pioneers, and it was not always a positive one. Medorem 

Crawford in 1842 recorded in his journal: 

"At a distance we could see what we suppose to be the Blue Mountains
 

and they struck us with terror their lofty peaks seemed a resting place
 

for the clouds."
 

Pioneer wagon trains generally left Missouri around May 1SI, and required about four months to 

reach this point in their journey. The pioneers were, therefore, passing through this valley from 

the last of August through the month of September. They were in a hurry to get over the Blue 

Mountains before winter snows made passage impossible. 

Pioneer diaries talk about lack of water in the Powder Ri ver Valley, dry streams, and smoke so 

thick that it caused the eyes to burn. The smoke was from forest fires that were likely caused by 

this area's dry lightning storms, and from fires that the Indians purposely lighted to burn off dry 

grass so that fall rains would make new, green grass sprout. In other years, pioneer diaries talk of 

fresh snow on the mountains, bone-chilling winds, and heavy frosts on their bedrolls in the 

mornings. Appendix F records some weather- and water-related items gleaned from pioneer 

diaries . 

It would seem that the western side of this valley with its streams, abundant wood, and fertile 

soils might have been a temptation and an invitation for the pioneers to stop and settle. None did 
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so, however, because of the isolation from other settlers and the possibility of encounters with 

Native Americans. In addition, pioneer diaries give no indication that the emigrants even 

ventured over to the west side of the valley. The wagon trains passed through the lowest part of 

the valley where the soils were white with alkali. The rest of the valley floor at that season of the 

year was either marsh or desert. Sometimes the air was full of smoke. The mountains were often 

not even visible. For several decades this valley simply served as a pass-through as the pioneers 

continued west to more settled areas. 

Prior to European settlement this valley did not support human population in the winter. Native 

Americans used the valley for food gathering in the milder seasons, but winters were too cold and 

snows were too deep to allow over-wintering. 

First Settlers 

On October 23, 1861 gold was discovered by Henry Griffin at the gulch that now bears his name. 

It is located in the Upper Powder River Watershed, just south of the Powder River - Powder 

Valley Watershed . Griffin and three companions built a cabin and prepared to spend the winter 

mining. Their cabin was finished just as it began to snow. Three feet of snow fell in late 

November. This was followed in early December by five days and nights of unceasing rain. All 

of the snow in the mountains melted, virtually turning the Powder River Valley into a lake . 

Great quantities of snow fell all winter. One of the miners kept an account of the snow that fell 

each day. By spring the aggregate amount totaled fourteen feet. 

During the Winter, two of them made a trip through the snow to Walla Walla to purchase the 

boots and other supplies. They sold their gold to a woman in Walla Walla who took it to Portland 

and announced the discovery of gold on a tributary of the Powder River. In the spring of 1862 

miners began pouring into the valley, making further discoveries, and swelling the area's 

population to several thousand before the end of the year. (Hiatt, 1893) 

The miners were followed by people who supplied the miners with the necessities of life . Small 

settlements sprung up, and soon people intending to stay permanently were making their living in 

the area. 
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WATERSHED COMPONENTS 

The components of watershed s include climate, water, geology, soils, landforms, vegetation, 

animals (wildlife and fish) and people. These components (except for water and fish) will be 

discussed in this section . Water and fish will be discussed in the "Watershed Characterization 

(WATER)" section, page 99 . 

CLIMATE 

Climate is defined by air temperature, precipitation form and amount, cloudiness and humidity, 

and wind . The climate of the assessment area can be generally described as continental, with low 

winter temperatures, high summer temperatures, low annual precipitation, dry summers, and 

abundant sunshine. 

However, there are at least three distinct climates in the asse ssment area. These can be referred to 

generally as the dry valley, lower montane, and subalpine climates. These climates correspond 

with the mesic, frigid and cryic soil temperature regimes used in Soil Taxonomy . 

Dry Valley 

The dry valley climate is associated with non-forested shrublands and grasslands in the valley s 

and low hills of the asses sment area, sometimes referred to as steppe vegetation . It occurs below 

elevations of about 4,000 feet on north slopes and 4,500 feet on south slopes . Data from the 

Baker Airport weather station represents this climate (see appendices C and D). Winter 

temperatures average 28 0 F in January with extremes from abov e 60 0 F to sub-zero. Summers are 

moderately warm with a July average of 75 0 F and highs occasionally reaching LOO° F. The 

growing season is about 110 days, although some years have experienced up to 130. Frosts are 

possible in any month. There are about 250 day s of partial to full sunshine. Precipitation falls 

mostly as rain. There is a light snowpack for 3 to 4 months from November to March. The 

snow-free period is 8 to 9 months. Mean annual precipitation ranges from about LIto 20 inches 

(see Figure 4, Annual Precipitation Map). 
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Figure 4. Annual Precipitation Map. 
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Lower Montane 

The lower montane climate is associated with ponderosa pine and mixed conifer forests. It occurs 

between elevations of 4,000 to 5,000 feet on north slopes, and 4,500 to 6,000 feet on south slopes. 

Mean annual precipitation ranges from about 18 to 30 inches, with a large portion falling as snow 

between October and April. The snow-free period is about 5 to 7 months. 
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Subalpine 

The subal pine climate is associated with subalpine forests and alpine shrub, grass and herb 

communities in the Elkhorn Range. It occurs above elevations of 5,000 feet on north slopes and 

6,000 feet on south slopes. Mean annual precipitation ranges from about 30 to 41 inches, with a 

large portion falling as snow between late September and early May. The snow-free period is 

about 2 to 6 months; with the shorter period being in areas with deep snowbanks. Winds over the 

peaks of the Elkhorns develop unstable snow banks on ridges that create numerous snow 

avalanches during the winter. Aerial photos indicate that snow avalanches in the Elkhorn Range 

initiate at an elevation of 6,500 feet or higher, where trees are sparse or missing. They occur 

from Salmon Creek in the south to Anthony Creek in the north. 

GEOLOGY 

Geological Units 

There are many different geologic units in the watershed, as shown on the Surface Geology Map
 

(Figure 5) and as described in the Surface Geology Map Legend (Table 1). Major geology types
 

of the valleys are alluvium and glacial moraine. Glacial moraines are in the western part of the
 

watershed in the Elkhorn Range. Glacial moraine is mostly granitic but some is derived from
 

sedimentary and gabbroic rocks. Most alluvial deposits lie along the foothills of the Elkhorns and
 

extend to the valley floor. This alluvium includes glacial outwash.
 

Upland geology is of several types: granitics, basalt and andesite, gabbro, metamorphic rocks,
 

and fossil-bearing tuffaceous rocks. Granitic rocks are in the western part of the watershed in the
 

Elkhorn Range and northeast of Haines. Basalt and andesite rocks occur in the northern and
 

eastern part of the watershed. Gabbro is in the southwest part of the watershed. Metamorphic
 

rocks are on the west part of the watershed. Tuffaceous rocks are in the northwest and northeast
 

part of the watershed. Tuffaceous rocks were formed from aerial- and water-deposited volcanic
 

ash .
 

Fossils
 

Mapped bedrock units extend under all mapped surficial deposits, including alluvium,
 

fanglomerate, glacial moraine, landslides and terraces and pediments, which cover about one


third of the watershed. No map of subsurface geology for this area is available.
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Figure 5. Assessment area surface geology map 
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Table 1. Legend for surfac e geo logy map . 

SURFACE GEOLOGY MAP LEGEND 
Powder River - Powder Valley Assessment Area 

Map Unit Name Code Map Unit Description 
Granite and dior ite JTRgd Felsic to intermediate, gra nitoid, albit e- and Quartz-r ich intrusive rock s. 
See KJ i KJg See KJi 

Horn ebl end e and biotit e qu artz diorite (tonalite), trondh jemite, granod iorite, and 
small amo unts of norit e . 
Thief Valley Reservoir. 
Silt , sand and gravel form ing floodplains and filling cha nnels of present 
strea ms. 
Poorly sorted and strat ified alluvial fan debri s, slop e wash, colluvium and talus. 

Intru sive rocks KJ i 

Water OW 
Alluvial dep osits Qal 

Fanglomerate Qf 
Glacial deposits Qg Unsorted bouldery grav el , sa nd and rock flour in ground , terminal and lateral 

moraines. 
Unstratified mixtur es of frag me nts of adjacent bedrock . Land slide deposits Qls 

Terrace , ped iment 
and lag gravels 

Qt Unconsol idated dep osits of grave l, co bble and bould ers intermixed with clay silt 
and sand ; mo stly on terr aces and pediments above present floodplains. 

Columbia River 
Basalt Group and 
related flows 

Tc Basalt and minor ande site lava flows and flow breccia and minor palagon itic 
tuff and pillow complexes. In places includes tuffaceous sedimentary interb eds. 
Interb eds co mmo nly coated with non-tron ite and oth er c layey alteratio n 
produ cts. 
Flows of dark gra y to black aphyric, tholei itic basalt, incl uding high - and low-
magnesium che mical types. 
Diverse flows o f basalt. 
Flow s of gray to dark-gray, medium grained, co mmo nly plagiocla se porphyritic 
basalt of Frenchman Springs pet rochem ical type. Generall y ex hibits blocky to 
plat y jointing. 

Dikes, plugs and sills of basa lt, diabase , ga bbro, and andes ite . 

Compl exly folded, locall y highly foliated and recr ystalized undifferent iated 
sedime ntary and volcan ic rocks -
Massive flow s of porph yrit ic meta-andesite, metabasalt, spillite and 
keratoph yre, volcanic breccia, and fine-grain ed volcanocl asti c rocks. 

Grande Ronde Basalt Tcg 

Saddle Mtn Bas alt Tcs 
Wanapum Basalt Tc w 

Mafic and 
intermediate intrusive 
rocks 

Tim 

Sedimentary and 
volcanic roc ks , partly 
metamorphosed 

TRPsv 

Volcanic rocks TRPv 

Gabb roic rocks T Rpzg Gabbro related to ultram afic roc ks. Gabb ro is a granul ar igneous rock 
composed mostly of labr ador ite and augi te . 
Poorly bedd ed argillite, che rt , phyllite, phyllitic quartzite, ca lc-phyllite, impure 
limestone, and marble . Sparse fossil s. 

Semi-con sol idated to well-co nso lidated mostl y lacustrine tuffaceous sa ndstone, 
silts tone, mud stone, co ncretio nary clays to ne, pumi cite, diatom ite, air-fa ll and 
water-deposited vitric ash, palagonitic tuff and tuff breccia, and fluvi al 
sandstone and conglomerate . Fossil plant s and animals. 

Sedimentary rocks, 
partly 
metamorphosed 

TRPzs 

Tu ffaceous 
sedi mentary rocks 
and tuff 

Ts 

John Day Formation Tsfj Rhyolitic to dac itic varicolored bedded tuff, lapilli tu ff, and tine- to med ium-
grained tuffaceous sedi me ntary rocks with interstra tified weld ed and nonw eld ed 
as hflow tuff and interb edd ed basalt and andesi te flo ws. Fossil plant s and 
animal s. 

Source: Walker, 1991. 
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Landslides 

Geologists have identified four old landslides associated with basalt geology on the north 

and east sides of the watershed. The largest of these landslides can be clearly seen on the 

west side of 1-84 as one ascends the hill out of the Clover Creek drainage toward La 

Grande. The top of the landslide is the cliff on top of the mountain to the west, while the 

toe is just west of the stream bottom west of the 1-84 frontage road . The hurrunocky 

landscape and numerous springs are typical of this type of landslide, a slump-earthflow. 

Aerial photos were used to map the landslides shown on the Surface Geology Map 

(Figure 5), plus others in the assessment area. (See the Landslide Map, Figure 7). Photo 

interpretation produced a different array of landslides than is shown on the Surface 

Geology Map. 

Three landslides have taken place since European settlement: 

In 1997 a slide occurred on Pine Creek below the Welch Ditch. Pine Creek at that 

point is in a narrow channel at the base of a steep slope. The creek had been cutting 

the channel deeper, and that destabilized the slope above it. The slide was 60-80 feet 

wide, 100 feet long. The material from the slide washed downstream and threatened 

to take out a bridge below the slide. County crews removed the material to protect 

the bridge. This is a reach of the creek that may benefit from a project to stabilize the 

channel to prevent the creek from cutting even deeper. 

A slide took place in 1999 in the Muddy Creek area several hundred yards above 

Foothill Road and a quarter of a mile north of Bulger Lane. A mudflow erupted from 

the side of the hill and flowed into an alfalfa field below. The hill is a dry slope with 

no ditch or stream above the slide. The mudflow occurred in June, and at a time 

when conditions were not particularly wet. No obvious cause of the mudflow could 

be determined. A strong stream of water emanated from the blowout for 6-8 weeks, 

ceased flowing, and has not flowed since. Geologists told the landowner that there 

was probably a layer of hardpan below a deep layer of clay in the hill. Water 

accumulated above the hardpan and formed an underground "lake." The water 

apparently found a crack, which was possibly created by a small, unnoticeable 

earthquake that occurred in the area, and the underground reservoir emptied itself 

over the 6-8 week period. The crack has apparently sealed. The underground 
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reservoir is probably filling again . At some point in the future, the event is likely to 

repeat itself (D. Leggett, pers. com., 2002). 

Figure 6. 1999 Foothill Road Landslide. 

Source: Photo by Kevin Bradford. 

Two accounts exist of the Rock Creek slide. The first probably has the more accurate date: 

-r "Among the first to arri ve was Jacob Henry Ensminger in October 1863, settling in 

the Willow Creek district of Baker Valley ... Mr. Ensminger is of the opinion that 

the Rock Creek slide occurred in the spring of 1864. He recalls a rumbling and 

crash, which was thought at the time to have been an earthquake. Shortly afterwards 

the creek had filled up with sand . As soon as conditions would permit, he rode up 

Rock Creek and found the slide" (Ensminger, 1927). 

"The slide commenced nearly a mile from the creek, on the east side, where there was a seam in 

the rock running parallel with side of the mountain. This had filled with water, and the ground 

being thoroughly saturated broke away to the depth of seventy-five feet or more, and about two 

hundred feet along the side of the mountain forming a mass of thousands of tons of mud, 
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fragments of rock and trees - which swept everything before it down the side of the mountain to 

the creek and by its momentum driving a mass of debris nearl y a quarter of a mile up the side of 

the opposite hill. The noise made by the descending mass was described by the Frenchmen, who 

were about a mile from the place, as something terrific" (Hiatt, 1893). 

Figure 7. Assessment area landslide map. 
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Faults 

Major faults in the watershed are shown as bold lines on the Fault Map (Figure 8, next page). 

The Fault Map [from the Oregon Department of Geology and Mineral Industries (DOGAMI)] 

suggests there are few faults in the watershed. One can see on the map that many faults are 

coincident with boundaries between adjacent rock types . Faults on the southwest side of the 

watershed are associated with the Elkhorn Range uplift. Steep mountain slopes adjacent to gently 

sloping pediments in the Hunt Mountain area suggest the faults should extend farther north. 

Faults on the east side of the watershed are associated with the west slope of the Wallowa 

Mountains. Faults on the north side of the watershed are associated with the west side of the 

flatter Blue Mountains. There may be more faults in the watershed. This is a 1964 map . 

Figure 8. 

FAULT MAP
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Aquifers 

Geology.and faults strongly influence groundwater hydrology. The most important aquifers in 

the watersHed are the alluvium and terrace and pediment deposits. The few hot springs in the 

wafefshed may be associated with faults . See the Hydrology section for more information on hot 

sprmgs. 

Earthquake Potential 

The area has the potential of experiencing a large earthquake at some point in time. Geologic 

maps showing epicenters for small Oregon quakes indicate very few quakes centered in the Baker 

and Union County area. There are many faults in the watershed that are not fully mapped. The 

area has never experienced an earthquake of any noticeable magnitude during the 141 years of 

European settlement 

Mineral Deposits 

Granitic rocks of the Elkhorn Range contain fissures that were intruded by gold-bearing magmas. 

When erosion processes uncovered the granitic intrusions, the gold from the fissures collected in 

placer deposits along most streams from Salmon Creek to Wolf Creek. Although the placer 

deposits were mined in the 1800's, gold still exists in the placers and in related lode deposits. 

Other important mineral resources include limestone, basalt , and gravel deposits. See the mining 

section for more information, page 84. 

SOILS 

Soils are formed by climate and organisms (plants and animals) acting on parent materials 

(geology) and landforms over time. Climate, plants, animals, geology and landforms are 

discussed in other sections of this assessment, but not necessarily as they relate to soils. The 

interactions of many climates, organisms, parent materials, and landforms in the watershed have 

formed dozens of different soil types, which have been mapped mostly as soils series. A fully 

completed Soil Survey of Baker County Area, Oregon is available at the Baker City Field Office 

of the Natural Resource Conservation Service. The USDA Forest Service Blue Mountain Soils 

Survey covers soils in the National Forest. 
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Figure 9. General soil map. 
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Table 2. 

GENERAL SOIL MAP LEGEND 
Powder River-Powder Valley Assessment Area 

Map 
Symbol Map Unit Name Acres 

1 Catherine-LaGrande-Veazie 

Deep, well drained to somewbat poorly drained soils lbat occur on noodplains 
and low terraces. They are used mainly ror ranning, bay, and pasture. 

24311 

2 Wingville-Baldock-Haines 

Deep, poorly drained and somewbat poorly drained soils that occur on broad 
nood plains and low terraces. They are used mainly for bay and pasture. 

3455 

3 Baker-Powval-Coughanour 

Moderately deep and deep, well drained soils lbat occur on low alluvial terraces. 
Tbey are used mainly ror bay, pasture, crops, and bomesite development. 

1219 

4 Ruckles-Ruclick-Lookout 

SbalJow and moderately deep, well drained soils that occur on gently sloping to 
very steep hills. They are used mainly ror livestock grazing. 

65214 

5 Ladd-Goodrich-Benderly 

Deep, well drained loams and gravelly loams that occur on alluvial rans. They 
are used mainly ror bay, pasture, small grains, and bomesite development. 

48440 

. 

6 Gwinly-Anatone-Ukiah 
Sballow and moderately deep, weU drained soils lbat occur on roothills. Tbey 
are usedmainly ror livestock grazing. 

89173 

7 Ateron-Snell-Roostercomb 
Sballow and moderately deep, well drained very stony to extremely gravelly 
soils lbat occur on hills and mountains. They are usedmainly for livestock 
grazing. 

2156 

8 Tolo-Klicker-Dogtown 
Moderately deep and deep, weU drained soils lbat occur on mountains and are 
innuenced by volcanic asb. They are usedmainly ror timber production and 
some livestock grazing. 

22145 

9 Dogtown-Kilmerque-Bouldrock 
Moderately deep and deep, well drained soils that occur on mountains and are 
derived Irom granitic rock and are innuenced by volcanic asb. They are used 
mainly ror timber production. 

4260 

10 Helter-Crackler-Hlghhorn 

Deep, weU drained soils lbat are innuenced by volcanic asb and occur on higb 
mountains. They are used mainly ror timber production. 

9833 

11 Rock Outcrop 

Areas or exposed bedrock and talus slopes lbat occur on ridgetops and mountain 
tops. Tbey are used mainly (or wildlire and recreation. 

21119 
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Climatic Influences 

The coldest and moistest climate (subalpine) occurs above an elevation of about 5500 feet. The 

warmest and driest climate (dry valley) occurs below an elevation of 4000 feet. The intermediate 

climate (lower montane) lies between these elevations. 

Vegetative and Animal Influences 

The hundreds of different plant species in the watershed influence soil development, fertility and 

stability. Plants provide most of the organic matter for topsoils . Living and dead plants also 

provide ground cover that protects topsoils from accelerated erosion caused by rainfall and 

runoff. 

Members of the animal kingdom, including humans, influence soils. Worms, insects, rodents, 

humans and other animals incorporate large amounts of organic matter into topsoils. 

Geological Influences 

Geology influences many aspects of soils, such as texture, coarse fragments, water-holding 

capacity, pH , and fertility. For example, rock hardness and grain size strongly influence soil 

texture, coarse fragments, and soil depth; effects of rock hardness on soils can been seen in 

granitic areas along the Anthony Lake road east of the ski resort. Where the glacier scoured the 

bedrock, glacial till directly overlies hard bedrock. Where the glacier did not scour the bedrock, 

there is a thick mantle of soft decomposing granite under the glacial till and on unglaciated 

slopes. These soils are more acidic and have lower clay content than those formed from basalt. 

The greatest influence of geology on soils during the past 7,630 ± 150 years was the eruption of 

Mt. Mazama (Crater Lake), which deposited about two feet of fine sand to silt-sized volcanic ash 

over Northeast Oregon (Zdanowicz, 1999). Differential erosion since then has produced a mosaic 

of different volcanic ash thicknesses across the forested portion of the assessment area. There is 

little visual evidence of residual volcanic ash in rangelands with basalt geology on the eastern 

side of the assessment area. However, microscopic analysis of the silt-sized particles in soil 

profiles in these rangelands has found substantial amounts of residual volcanic ash . Scientists 

have discovered that the Mt. Mazama volcanic ash deposits have 50-100% higher water-holding 
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capacity than silt loam s formed from other parent materials, and that even small amounts of 

volcanic ash influence soil properties. 

The western part of the watershed is dominated by soils derived from granitic rock. A 

combination of rounded grain shape and low clay content make these soils highly erodable. The 

low clay content and coarse texture of these soils also make them very permeable. Soils in the 

eastern part of the watershed are generally basaltic in origin . These soils are relatively stable, and 

have moderate to high permeability (Baker Ranger District, 1999). 

Landforms define many of the active processes influencing soil development. For example, soils 

on floodplains receive frequent additions of sediment rich in organics. Steep slopes experience 

soil creep. So il creep is often evidenced by pistol-butt tree trunks. Old alluvial fans and terraces 

along the face of the Elkhorn Range are stable. They have thick well-developed subsoils. 

Detrimental Soil Conditions on National Forest Lands 

The Pacific Northwest Region of the USFS defines six soil conditions that impair long-term soil 

productivity : detrimental compaction, puddling, displacement, burning, erosion, and mas s 

wasting (USDA Forest Service 1998). Total detrimental soil conditions within activity units on 

National Forest lands are not to exceed 20%. These standards do not apply to intensively 

managed areas , such as mines, recreation developments, and similar areas . No inventory of 

detrimental soil conditions has been completed for the 88,000 acres of National Forest land s 

within the assessment area. 

Soil Erosion Potential 

Soil erosion is a natural process influenced by five factors : rainfall intensity, slope gradient, slope 

length, ground cover, and inherent soil erodibility (EPA, 1980). The factor most influenced by 

human activity is ground cover. In the watershed, rangelands have about 60-80% ground cover 

potential, and forestlands have about 80-100% ground cover potential. Vegetated wetlands 

usually have very high ground cov er. Ground cover in croplands can range from near 0% to near 

100%, depending on many cropping factors (T im Bl iss, USFS-WWNF, personal observation). 

So il Erosion Potential in the watershed for natural vegetated soil conditions can be rated 

qualitatively based on the above stated ground covers. The rating used here follows : 0-20% 

ground cover (High erosion potential), 20-40% ground cover (Moderately High erosion 
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potential), 40-60 % ground cover (Moderate erosion potential), 60-80% ground cover (Moderately 

Low erosion potential), 80-100% ground cover (Low erosion potential). High elevation areas 

where the growing season is short and slopes are steep are particularly sensitive to erosion each 

year during the snowmelt period . Therefore it is important to maintain ground cover on these 

slopes to protect the soil and reduce the erosion potential during the snowmelt period. 

Soil Erosion Potential in the watershed for bare soil conditions can be rated qualitatively based on 

soil map unit slope classes. The rating used here follows: 0-15 % slopes (Low to Moderately 

Low), 15-30 % slopes (Moderately Low to Moderate), 30-60% slopes (Moderate to Moderately 

High), 60-90% slopes (Moderately High to High) . 

LANDFORMS 

The watershed encompasses most of what is known both as Baker Valley and the Powder River 

Valley. The valley is bounded on the west by the Elkhorn Range of the Blue Mountains . The 

Elkhorn range was formed through uplift , a process that is continuing today. The Elkhorn Range 

runs in a general north/south direction and is characterized by nearly a dozen peaks of 8000 feet 

or higher. Rock Creek Butte is the highest point at 9,108 feet. The mountains at the south end of 

the watershed have an elevation of about 7,000 feet , while those at the north end are about 5,500 

feet. The Elkhorn Range is heavily forested with evergreen trees, except in the alpine areas, and 

has numerous high mountain lakes. 

The east side of the watershed is bounded by dry, sage brush-covered hills less than 4,600 feet in 

elevation. The lowest point in the watershed is at Thief Valley Dam at about 3,100 feet. The 

agricultural lands of the valley range from elevations of 3,300 feet to about 3,900 feet. 

The Powder River enters the watershed assessment area at its confluence with Salmon Creek. 

The mouth of Salmon Creek on the Powder River is at an elevation of 3,314 feet. The Powder 

River follows a very tortuous route along the east side of the watershed , and exits the assessment 

area at Thief Valley Dam . The straight-line distance that Powder River covers from the mouth of 

Salmon Creek to Thief Valley Dam is only about 19 miles; but because of the river' s twists and 

turns, its length is actually over 30 miles. In that distance the river drops approximately 214 feet 

in elevation. 
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VEGETATION 

The vegetation in the watershed at the time of European settlement ranged from conifer forests on
 

the mountains to the west , to dry sagebrush hills on the east. Greasewood and salt grass were the
 

characteristic plants on the alkali soils along the Powder River. Willows and cottonwoods lined
 

the streams. Bluebunch wheatgrass, sagebrush, giant wildrye and rushes were dominant plants in
 

the valley (Baker County Historical Society, 1986, Evans, 1991).
 

There are hundreds of native plant species in the assessment area (967 are on the list supplied by
 

the WWNF plant botanist). These occur in natural communities called plant associations.
 

Detailed information on plant associations in the forested part of the assessment area can be
 

found in Plant Associations of the Blue and Ochoco Mountains (Johnson and Clausnitzer, 1991).
 

Information on forested wetlands in the assessment area can be found in Mid-Montane Wetland
 

Plant Associations of the Malheur, Umatilla and Wallowa-Whitman National Forests (Crowe and
 

Clausnitzer, 1997) .
 

Hundreds of other non-native plant species have been brought into the assessment area for use as
 

ornamental plants around homes, for orchards and gardens, and for agricultural purposes. Many
 

uninvited non-native plants have established themselves as noxious weeds and some were
 

introduced not knowing they would become weeds.
 

Noxious Weeds
 

A noxious weed is a plant that has been identified by a governmental agency as needing control.
 

Noxious weeds have the potential to degrade the watershed. In general they create monocultures
 

that crowd out native species, including threatened and endangered species . Their threat is real.
 

Some noxious weeds are poisonous (Whitsen, et aI, 2002) . All of them threaten agriculture and
 

biological diversity (Prather, et aI, 2002).
 

Noxious weeds are best controlled when populations are small. Herbicides are an effective
 

means available for fighting infestations. Other means of fighting infestations included
 

mechanical means (including pulling) and biological means. There are already several biological
 

controls at work in the watershed that were introduced specifically to control a specific weed
 

problem. Manipulating the grazing system being used on the infested land can control some
 

weeds. If an infestation is ignored, control , if possible, can only be achieved by the use of many
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times the amount of chemical than would have been necessary had the infestation been taken care 

of while it was small. 

The Powder River - Powder Valley Watershed occupies parts of both Baker and Union Counties . 

Both counties have active weed control programs . Both counties have three categories of noxious 

weeds. The counties' County Weed Boards, County Weed Supervisors, and County 

Commissions established the categories. Weeds in the "A" categories are considered such serious 

threats that control of known infestations is mandatory by law. Noxious weed lists for the two 

counties can be found in tables 3 and 4. 

An aggressive weed control program is carried out by the counties to combat noxious weeds 

along roadsides. Baker County contracts with Union County to do weed spraying along 

roadways in both counties . Baker County leases its weed spray truck to Union County for use. 

Baker County pays Union County $65,000 per year for weed control service. Union County 

contracts with Gary Dade to do the spraying. The railroad right-of-way is also a source of 

spreading of noxious weeds. Weed seeds come in on the trains, are dropped in the right-of-way, 

and grow there undisturbed. Union Pacific does spray the tracks, but not all of the right-of-way. 

It is illegal for a landowner to apply chemical to land not under their control, so this area can 

become a source of weeds . 

Baker County 

A policy was established in Baker County in May 2002 empowering the County Weed Supervisor 

to require a landowner to eradicate any "A" designated weeds found on his property. (See Table 

3 for list of weeds) In cases of non-compliance, the County Weed Supervisor may hire a 

contractor to spray the weed . The county pays the contractor, and then bills the landowner for the 

contractor's work as well as for the time that the County Weed Supervisor has spent on the 

problem. If the landowner does not pay the bill, it becomes a lien on his property taxes. No one 

to date has refused to take care of "A" designated weed problems found on their properties. 

Baker County offers an incentive for people to eradicate noxious weeds on their properties. The 

county budgeted $15,000 in 2002 for a cost-share program in which the county would pay 50% of 

the bill up to $500 for the cost of sprays used to eradicate certain weeds. $14,000 was used of the 

budgeted amount, nearly all for control of white top. State Weed Board dollars might also be 

available to landowners who are in need of help with weed eradication. 
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Selection of chemicals to use for weed control will depend on the weed and the objective. The 

County Weed Supervisor or the Extension Service can provide advice on chemicals best to use. 

One of the things to consider in selecting chemicals is how much the chemical might "move" 

through the system. Another is the method of application and toxicity of the chemical. Some 

chemicals are designed to stay in place, or not move through or across the soil. Some 

(glyphosphate for example) degrade as soon as they come in contact with soil. Others are highly 

toxic and move through the soil into ground or stream water readily . There have been and are a 

lot of controlled experiments and studies to develop pesticides that are safe to use and are less 

polluting. 

The two weeds that are most worrisome to the Baker County Weed Supervisor are perennial 

pepperweed and rush skeletonweed . They are, in his word s, "way beyond scary." Perennial 

pepperweed is present in small infestations in the watershed. Rush skeletonweed infests 

thousands of acres in Union County, just over the mountain from the Powder River - Powder 

Valley Watershed, but has not yet been found in this valley. Its seeds are wind-disseminated. 

White top, another extremely worrisome weed, has taken over the Keating Valley to the east of 

this watershed. The seeds of both perennial pepperweed and white top are excreted in the feces 

of animals and birds, float in water, and are very easily dis seminated. (A. Grammon, pers . com. , 

2002) 

Table 3. Baker County Noxious Weed List. 

COMMON NAME SCIENTIFIC NAME 
"A" Designated Weeds 

I. Tansy ragwort Senecio ja cobaea 
2. Musk thistle Carduus nutans 
3. Leafy spurge Euphorbia esula 
4. Rush skeletonweed Chondrilla juncea 
5. Mediterranean sage Salvia aethiopis 
6. Spotted knapweed Centaurea maculosa 
7. Diffuse knapweed Centaurea diffu sa 
8. Dalmation toadflax Linaria dalmatica 
9. Yellow starthistle Centaurea solstitialis 
10. Dyers woad Istasis tinctoria 
11. Perennial pepperweed Lepidium latifolium 
12. Purple loosestrife Lyrum salicaria 
13. Black henbane Hyoscyamus niger 
14. Jointed goatgrass Aegilops cylindrica 
15. Buffalobur Solanum rostratum 
16. Common bugloss Anchusa officinalis 
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(Table 3. Baker County Noxious Weed List continued.) 
"B" Designated Weeds 

1. Whitetop 
2 . Russian knapweed 
3. Canada Thi stle 
4. Scotch thistle 
5. Venice mallow 
6. Yellow toad flax 
7. Dodder 
8. Chickory 
9. Teasel 
10. Common Tansy 
11. Klamathweed 
12. Puncturevine 

Cardaria draba 
Centaurea repens 
Cirsium vulgare 
Onopordum acanthium 
Hibiscus trionum 
Linaria vulgaris 
Cuscuta campestris 
Cichorium intybus 
Dipsacus fullonum 
Tanacetum vulgare 
Hypericum perforatum 
Tribulus terrestris 

"C" Designated Weeds 

1. Water hemlock 
2. Poison hemlock 
3. Morningglory 
4. Russian thistle 
5. Medusahead wildrye 
6. Kochia 
7. Common mullein 
8. Moth mullein 
9. Bur buttercup 

Source: Baker County Weed Supervisor, April 2002 list. 

Union County 

Circuta maculata 
Conium maculatum 
Convolvulus arvensis 
Salsola iberi ca 
Taeniatherum caput-medusae 
Kochia scoparia 
Verbascum thapsis 
Verbascum blattaria 
Ranunculus testiculatus 

The Director for Vegetation Management for Union County is most concerned about diffu se 

knapweed, yellow starthistle , and white top---all of which are present in the Union County 

portion of this watershed. An infestation of diffuse knapweed is present along the upper Wolf 

Creek Road. Material that had been taken from an infested rock-crushing pit at the south end of 

the watershed was spread along the road along with the weed seeds. 

Diffuse knapweed, yellow starthistle, and white top are "A" designated weeds in Union County 

because they are still considered controllable. White top in Baker County, however, is a "B" 

designated weed due to the fact that it already infests nearly half a million acres in the county, 

(See Table 4 for list of weeds) 
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Union County's method of dealing with noxious weed infestations is to run a public notice in the 

newspaper concerning all "A" designated weeds . When infestations are noticed, the Director for 

Vegetation Management contacts the landowner and asks him to eradicate the noxious weeds. If 

no action is taken, this is followed up with a certified notice served by the deputized weed 

inspector. If the landowner refuses to deal with the noxious weeds, he receives a citation and is 

taken to court. Union County gets 99% compliance with this method. "Hobby farms" are often a 

source of weed infestation as many owners are not as diligent at weed control as full time farms 

(G. Dade, pers. com., 2002). 

Table 4. Union County Noxious Weed List. 

COMMON NAME SCIENTIFIC NAME 

Class"A" Weeds 

I. Velvetleaf 
2. Rush Skeletonweed 
3. Common bugloss 
4. Hoary Cress (White top) 
5. Musk thistle 
6. Spotted knapweed 
7. Meadow knapweed 
8. Russian knapweed 
9. Scotch broom 
10. Leafy spurge 
1I. Dyer's woad 
12. Perennial pepperweed 
13. Dalmation toad flax 
14. Purple loosestrife 
15. Tansy ragwort 
16. Buffalo burr 

Abutilon theophrasti Medic. 
Chondrilla juncea 
Anchusa officinalis 
Cardaria draba 
Carduus nutans 
Centaurea maculosa 
Centaurea pratensis 
Centaurea repens 
Cytisus scoparius 
Euphorbia esula 
lstasis tinctoria 
Lepidium latifolium L. 
Linaria dalmatica 
Lyrum salicaria 
Senecio jacobaea 
Solanum rostratum 

Class ''B'' Weeds 

1. Jointed goatgrass 
2. Hoary cress (White top) 
3. Diffuse knapweed 
4. Yellow starthistle 
5. Canada thistle 
6. Catchweed bedstraw 
7. Kochia 
8. Sulphur Cinquefoil 
9. Puncturevine 

Aegilops cylindrica 
Cardaria draba 
Centaurea diffusa 
Centaurea solstitialis 
Cirsium arvense 
Galium aparine 
Kochia scoparia 
Potentilla recta L. 
Tribulus terrestris 
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(Table 4. Union County Noxious Weed List continued .) 
Class "C" Weeds 

1. Quackgrass Agropyron repens 
2. Wild oat Avenafatua 
3. Diffuse knapweed Centaurea diffusa 
4. Water hemlock Cicuta douglasii 
5. Poison hemlock Conium maculatum 
6. Morning glory Convolvulus sepium 
7. Horsetail rush Equisetum arvense L. 
8. Scotch thistle Onopordum acanthium 
9. Russian thistle Salsola tenuifolia (v . kali) 

Source: Union County Director for Vegetation Management. January 2002 list. 
(Note: White top is listed in both class "A" and "B." It is "A" north of the Catherine Creek Drainage 
where it is considered controllable. It is "B" south of Catherine Creek where it is close to large-scale Baker 
County infestations. Diffuse knapweed is "C" north of Willow Creek and "B" south of Willow Creek ). 

Threatened and Endangered Plant Species 

Only one plant listed on the federal Threatened and Endangered Species List is known to grow in 

the assessment area. Howell's Spectacular Thelypody is listed as threatened. Nine other species 

are shown on the Wallowa-Whitman National Forest's "sensitive" list. The sensitive plant 

species are shown in Table 5. 

Table 5. Sensitive Plant Species Wallowa-Whitman National Forest. 

Scientific Name Common Name # of Plants 
Botrychium minganense Minaari's moonwort 25 
Botrychium montanum mountain moonwort 53 
Botrychium pinnatum northern moonwort 61 
Botrychium ascendens ascending moonwort 20 
Botrychium paradoxum two spiked moonwort 10 
Carex interior inland sedge 30 
Lomatium erythrocarpum red fruited lomatium 2244 
Pe]]aea bridgesii Bridge's cliff brake 50 
Listera borealis northern twayblade 15 

Source: Baker Ranger District. September 1999. and Yates. 2003 . 

Howell's Spectacular Thelypody 

Howell's Spectacular Thelypody tThelypodium howellii ssp spectabillis) was listed as threatened 

by the U.S. Department of Fish and Wildlife in 1999 under the Endangered Species Act. It is 

listed as endangered by the State of Oregon . 
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Description and History 

Howell's Spectacular Thelypody is now found only in the Baker Valley in Oregon. It was first 

identified as a species in 1932 from a sample colJected in 1927 near Ironside, Malheur County, 

Oregon. It was extirpated from that area by 1969 "due to past agricultural development." 

(Federal Register, May 26, 1999) It was thought to be extinct until rediscovered by Oregon 

Natural Heritage botanist James Kagan in 1980 near North Powder, Oregon. Thelypody 

populations are known to be in 12 sites, all within Baker and Union Counties, and nearly all 

within this watershed (See table 6). 

Howell's Spectacular Thelypody is a 

herbaceous biennial. It is a member of 

the mustard family . It grows 

approximately two feet talJ. The basal 

leaves are two inches long , wavy-edged, 

and arranged in a rosette. Stem leaves 

are shorter, narrow, and have smooth 

edges. Flowers appear in loose spikes at 

the ends of stems, and are comprised of 

four pink to purple petals about three

quarters of an inch long . 

Flowering occurs in late May through 

July, peaking in mid-June. It flowers for 

two to three weeks. Fruits are long, 

slender pods that split open to discharge 

the seeds. Plants can produce hundreds 

of flowers and thousands of seeds. The 

plant seems to bloom rather erratically 

depending upon weather, drought 

conditions, grazing, and other factors that are not well understood . It did not bloom well in the 

years 2001 and 2002, but bloomed profusely in 2000. 

Thelypody grows in alkaline soils in the bottomlands of the Powder River Valley. All known 

populations occur at elevations from 3000 to 3500 feet. It grows in meadow habitats in 
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association with greasewood, green rabbitbrush, Great Basin wildrye, alkali saltgrass, and alkali 

bluegrass (U.S. Fish and Wildlife Service, 2002). 

The ecology of Thelypody is not well understood. Studies are underway to help understand the 

plant and what it will take to help it survive and expand in population and locations. The Nature 

Conservancy collected seeds from the Haines property in 2000. Six hundred seedlings were 

grown in a greenhouse and transplanted. Seeds were scattered in three different types of areas. It 

established best in an area that had been well cultivated. 

Over 100,000 seeds were collected in 2002 from the Baldock Slough property. Seeds have been 

placed in the Berry Botanic Seed Bank in Portland Oregon where periodic germination tests are 

carried out. 

Table 6 H oweI\' s S.pectacu ar ThetypoIdS'Iy ites. 

North Powder 

Site (Population) 

Clover Creek 

North Powder 2 
North Powder 
Miles easement 
North Powder 

Hot Creek east 
1-84 

Hot Creek Nort
North Powder 
Powder River 
North Powder 

Haines rodeo gr
Haines 

of 

h 

ounds 

Haines water to
Haines 

wer 

Haines west 
Haines 
Haines 4U1 and O
Haines 

lson 

h Baker City Nort

Pocahontas Road 

Acres # of 
Plants 

Year Ownership Threats 

39.2 300 1986 Private Livestock grazing, 
herbicides 

2.3 16,000 1996 Private Non-native vegetation 

4 \.4 >2500 1996 Private, 
conservation 
easement 

Livestock grazing, 
hydrologic modifications 

0.59 12 1995 Private, 
OOOT 
easement 

Natural occurring events 

0.03 10 1996 Private Livestock grazing, natural 
occurring events 

0.07 100 1996 Private, 
OOOT 
easement 

Livestock grazing 

10.6 10,000 1998 Baker County Urbanization, mowing 

1.0 200-300 1998 Private Urbanization 

Private Urbanization, road 
construction, herbicides 

0.3 700-800 1998 Private Possibly extirpated 

0 .08 40 1995 Private Agricultural conversion, 
herbicides 

1.8 250-300 1998 Private Livestock grazing, non
native vegetation 

Source: Federal Register, May 26, 1999. 
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Threats 

Housing development; agricultural activities such as mowing, cultivating, and herbicide use; 

livestock grazing, and alteration of soil moisture regimens through irrigation or flood control 

measures may adversely affect thelypodys ability to survive. Competition from non-native 

plants such as teasel is also considered a threat to thelypody. 

The plant is palatable to livestock. The intensity and timing of grazing can, therefore, adversely 

affect the plant's ability to reproduce. Livestock grazing during the growing season can reduce or 

prevent seed production . Fall grazing seems to not harm the plant since it goes dormant in late 

summer. (U.S. Fish and Wildlife Service, 2002) 

Recovery Objecti ves 

A recovery program is underway with the objective of delisting this species . A species can be 

delisted when all of the following conditions are met: 

1.	 At least five stable or increasing thelypody populations are distributed throughout its 

extant and historic range. Populations must be naturally reproducing with stable or 

increasing trends for 10 years. 

2.	 All populations are located on permanently protected sites. Permanently protected 

sites are either owned by a State or Federal agency or a private conservation organization, 

or protected by a permanent conservation easement that commits present and future 

landowners to the conservation of the species. 

3.	 Management plans have been developed and implemented for each site that specifically 

provide for the protection of thelypody and its habitat. 

4.	 A post-deli sting monitoring plan is in place that will monitor the status of
 

thelypody for at least 5 years at each site .
 

Protected Populations 

One thelypody site is currently in public ownership. It is a 51-acre site south of, and 

adjacent to, the City of Haines. It was purchased in 2001 by Baker County with money 

supplied by the Federal Highway Administration to mitigate possible damage associated 

with construction of the first mile of the Anthony Lakes Highway . Efforts were 

underway in 2002 to develop a management plan for thelypody on this site . Funds for 
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developing the plan are being supplied by the Federal Highway Administration. The 

county cannot use county money to study thelypody, and needs, therefore, to find a 

partner to help manage the thelypody population. (K. Helgerson, pers. com., 2002) 

Another thelypody site south of the City of North Powder is protected by a permanent 

conservation easement. Farmers Home Administration (now Farm Services) placed a 

federal conservation easement on the property as part of a debt-restructuring agreement in 

1990. The terms of the easement appointed an "Easement Manager" with discretionary 

authority to develop and implement a management plan. The original Easement Manager 

was ODFW. In 1998 the ODFW and the landowners developed a draft management plan 

that was never formally adopted because ODFW withdrew as Easement Manager that 

year. BLM agreed to accept the responsibility in 1999, and has been informally operating 

the easement under the guidelines of that draft plan. A formal agreement is in draft form 

and may be in place by spring of 2004. (Button, 2004) Six hundred and nine acres are 

covered by the easement. The landowners are not happy about the easement, or with 

what they consider unfair treatment by the agencies involved . Litigation efforts were 

initiated to have the easement removed, but the efforts were unsuccessful. (Miles, 2002) 

A third thelypody site is protected by a permanent conservation easement with the 

Natural Resources Conservation Service. The property is privately owned, and is located 

in the Baldock Slough area north of Baker City, outside the assessment area. 

WILDLIFE 

The Powder River - Powder Valley Watershed is home to a great variety of wildlife. Big game 

species include Rocky Mountain elk, deer (both mule and white tail), mountain goat, pronghorn 

antelope, cougar, and black bear. Bison were documented in small numbers. The gray wolf and 

grizzly bear were also present. Wolverine sightings are occasionally reported, the most recent 

being about 2003. Potential wolf sightings have occurred in Baker County over the last few 

years. The US Fish and Wildlife Service has classified Canada lynx as "dispersers" in Eastern 

Oregon and there is no evidence that viable populations of Canada lynx ever lived in Oregon. No 

evidence of lynx has been found on the Wallowa Whitman National Forest in surveys completed 

over the past 5 years. 
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Other mammal species include coyote, bobcat, pine marten , porcupine, various squirrels and 

chipmunks, skunk, beaver, muskrat, river otter, red fox, raccoon, weasel, badger, mink, pica, 

various rabbits, and various small rodents . Beaver were abundant in the Powder River and its 

tributaries in the early 1800' s. The British attempted to trap them out in an effort to make the 

Oregon country as uninviting to Americans as possible. The loss of beaver may have made a 

rather dramatic change in the hydrology of this and other watersheds. 

Resident game birds include Canada goose, ring-necked pheasant, sage grouse, wild turkey, blue 

grouse, ruffed grouse, California quail, Hungarian partridge, chukar partridge, mourning dove, 

and various ducks. Sharp-tailed grouse were once present but were extirpated by about the 

1940's. Raptors include bald eagle, golden eagle, many hawk species, American kestral , prairie 

falcon and several owl species. Many other species of birds too numerous to mention are also 

present. 

Threatened, Endangered, and Sensitive Anima) Species 

The only federally listed non-fish animal species known to be in the watershed is the bald eagle. 

A coupLe of mammals may occur in the watershed, or may be transient through the watershed 

such as gray wolves, wolverines and Canada lynx . Other birds, mammals, amphibians, reptiles 

and fishes are Listed under the Federal Endangered Species Act and/or by the State of Oregon. 

That list is included in Appendix C. Table 7 is a list of those species that might occur in this 

watershed. Some of the anadromous fish species used to be present prior to the installation of 

dams that blocked their passage into the Powder system. 

Table 7. Oregon List of Threatened and Endangered Species in the Powder River-Powder Valley 
Watershed. 

COMMON NAME SCIENTIFIC NAME CATEGORY 
Birds 

T * 

E* 
T .. 

"'T" 

-
"T" 

Bald Eagle Haliaeetus leucocephalus 
Mammals 

Gray Wolf Canis lupis 
Wolverine Gulo gulo 
Canada lynx Lynx canadensis 

Fish 
Bull Trout Salvelinus confluentus 

T =Threatened, E =Endangered 
* =State and Federal Listing. " " =Federal Listing Onl y 
Source: ODFW 
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Elk and Deer 

Historical records show that Rocky Mountain elk and mule deer were present in the watershed 

when European migrants first arrived. Before European settlement elk and deer numbers were 

probably limited due to predation, severe winters and aboriginal harvest. The writers of pioneer 

diaries were uniformly worried about dwindling food supplies by this stage of their journey, and 

frequently mentioned their inability to obtain supplementary supplies by hunting. Game of any 

sort seems to have been scarce along their journey. John Kirk Townsend, a Philadelphia 

naturalist, accompanied an early exploratory party in 1834. His record states : 

August 28 th .---"We ...struck Powder river, a narrow and sha llo w stre am ,
 

plentifully fringed with will ows .. .Our men killed, in the afternoon , an antelope
 

and a deer fawn, which were particularly acceptable to us ; we had been on an
 

allowance of one dried salmon per day, and we had begun to fear that even this
 

poor pittance would fail before we could obtain other provision. Game has
 

been exceedingly scarce, with the exception of a few grou se, pigeons, &c. We
 

have not seen a deer, antelope, or any other quadruped larger than a hare, since
 

we left the confines of the buffalo country."
 

---Powerful Rockey, by John W . Evans, pg. 38, 39 

On that same day, Nathaniel Wyeth, leader of the expedition, noted in his journal that they "saw 

fresh elk track." (See appendix F, first page). 

Elk were hunted nearly to extirpation by the early miners and settlers. The state hired game 

wardens about 1900. Seasons on deer and elk were closed. Populations began to increase . In 

1912-13, and again around 1930, elk were brought in by train and released in Wallowa County. 

Numbers increased during the 1930's. When World War II began, the men left to go to war. 

This had the same effect as closing hunting seasons. Game populations incre ased rapidly (G. 

Keister, pers. com. , 2002) 

After the 1940' s, much of the agricultural damage by elk occurred in winter as elk fed on 

farmers' haystacks in the valleys . Several feeding stations for elk along the base of the Elkhorn 

Mountains have reduced the agricultural damage by the animals during the winter. The Elkhorn 

Wildlife Area operates 10 feeding stations, eight of which are located in the Powder River

Powder Valley Watershed. Three other wildlife areas , each with multiple feed sites, are operated 
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by ODFW in the state. The Baker County and Union County feeding stations, and their 

ownerships, are shown in the following table : 

Table 8. Big Game Feeding Stations. 

Location Ownership 
Shaw Mountain 
Pilcher Creek 
North Powder River 
Main Headquarters (Anthony Creek) 

Pri vate, Leased to ODFW 
ODFW 
ODFW 
ODFW 

Antelope Peak (deer only) - Private, Leased to ODFW 
Muddy Creek I 

Hunt Mountain 
Salmon Creek -
Elk Creek (in adjacent watershed) 

ODFW 
ODFW 
BLM 
BLM 

Auburn (in adjacent watershed) ODFW 
Source: ODFW 

For management purposes, ODFW has divided the state into Wildlife Management Units. In the 

Powder River-Powder Valley Watershed, everything south of the Anthony Lakes Highway lies in 

the Sumpter Unit and everything north of the highway is in the Starkey Unit. 

Each Wildlife Management Unit and feed site has a "Management Objective" (MO) for numbers 

of elk. The MO for the Sumpter Unit is 2,000 elk in the winter. This number was reduced from 

an earlier level of 3,000. The objective is to have enough elk for hunters and yet minimize 

damage to landowners and property. Table 9 shows the estimated numbers of big game animals 

in the Powder River - Powder Valley Watershed. The Powder River-Powder Valley watershed 

is part of the Sumpter management area and the Starkey management area. Because later 

information on agriculture is reported for Baker County, not just the watershed assessment area, 

elk and deer numbers are presented for Baker County . Beef cow and horse numbers are included 

for comparison . 

Mountain Goats 

Mountain goats were reintroduced to the EIkhorns in the mid-1980s . Three groups of eight were 

released. They now number about 150 and inhabit the high Elkhorn peaks between Twin Lakes 

and Anthony Lakes. ODFW believes that habitat could sustain up to 250 goats. There are an 

estimated 15-20 mountain goats in the south part of the Wallowa Mountains in Baker County . 
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Table 9. Estimated Numbers of Selected Wild species in Powder RiverlPowder Valley 
Watershed . Numbers are based on a 2000 or 2001 winter count. 

Species 

Rocky Mountain Elk
 
Deer (Mule and Whitetail)
 
Mountain Goat
 
Pronghorn Antelope
 

Cougar
 
Black Bear 
Beef cows
 
Horses
 

Estimated Number of Estimated number of 
Animals In the PRlPV animals in Baker County 
watershed 

805 3,019 (2004 census) 
1,060 14,442 (2004 census) 

ISO 165 
50-100 (East of 1-84, 

summer) 500 
20 250 
60 

45,000 
2,500 

Source: G. Keister, ODFW for numbers of selected wild animal species. Oregon Agricultural 
Information Network (2001) for numbers of cattle and horse. 

Pronghorn Antelope 

Pronghorn antelope were indigenous at the time of European settlement. They currently regularly 

inhabit the area from North Powder to Thief Valley Reservoir and are seen in other parts of the 

watershed. 

Cougars 

Cougars have increased in Oregon and the watershed since the repeal of the statewide bounty in 

1961. Ballot measure 18 was passed in 1994 making the hunting of cougars and bears by dogs, 

and the baiting of bears, illegal. Cougar populations were increasing prior to 1994 and have 

continued to increase since then. 

Wildlife biologists generally expect to find about 9 cougars per 100 square miles (T. Schommer, 

pers. com., 2003). About 10 cougars per 100 square miles were found in the Catherine Creek 

area during a study in the early 1990' s. Cougars claim large territories and protect them from 

incursions by other cougars. When cougar populations become large, some of the cats are forced 

into areas populated by humans, where cougars would normally not go. 

In recent years cougar sightings have been reported within the city limits of North Powder, Baker 

City and Halfway. As the cougar population increased, so has human encounters with the big 

cats. The safety of humans, Iivestock, and pets is a major concern of many people. The increased 
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cougar population may be causing a decline in calf and fawn survival, a decreasing elk and deer 

population and a reduction in hunter opportunity. 

Canada Lynx 

Although lynx ( Lynx canadensis) have not been recorded during surveys on the Wallowa

Whitman National Forest in the past 5 years , The U.S. Fish and Wildlife Service believes suitable 

habitat is present on the National Forest. Th is is important to the watershed in that it influences 

the fore st management of those habitat types . 

Figure II. Potential Lynx Habitat. 

_ Denning habitat 

r. 

Other forested habitat 
Pre habitat 

Source: Baker Ranger District, Wallowa - Whitman Nati onal Forest, Reg ion 6 Watershed Analysis, 
September / 999. 
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Wolves 

The Rocky Mountain population of the gray wolf (Canis lupus) was down listed from endangered 

species to threatened early in 2003 on the federal endangered species list. Wolves were 

reintroduced into Montana, Wyoming and Idaho in 1995 and 1996 and the population has grown 

to a relatively stable and large population. ODFW wrote a Non-Game Plan in the early 1990s 

that stated that there was not sufficient habitat in Oregon for wolves on a year-round basis 

without conflicts with humans. The statement was written prior to wolf reintroductions in Idaho, 

Montana and Wyoming in 1995 and 1996. Information from Idaho and Montana is particularly 

relevant because the landscape is similar to Oregon, however there is much more area of 

designated wilderness present in those states. The reintroductions have provided opportunities to 

observe how wolves interact on the landscape with humans and livestock . Many livestock 

problems have occurred, however not all wolf packs in Idaho and Montana have caused livestock 

predation. Potential management tools include, but are not limited to, those options currently in 

place to deal with cougarlbear and human conflicts which allow humans to deal with cougarlbear 

problems as they are occurring (Craig Ely, ODFW, e-mail. 5/10/04). However, wolves entering 

Oregon are protected under the State's Endangered Species Act. Furthermore, the Oregon Fish 

and Wildlife commission is legally obligated to conserve wolves that enter the state because of 

the state listing. The Commission has directed ODFW staff to write a wolf management and 

conservation plan. The goal is to have the plan completed by February 2005. One of the goals of 

the plan is to recognize that conflicts will arise and to take steps to minimize those conflicts 

(Craig Ely, ODFW, e-mail. 5/10/04). 

Wolves have not been present in this watershed since at least the 1930s (G. Keister, pers. comm., 

2002) . However, three wolf incidents have occurred in Eastern Oregon within the past five years. 

Individuals apparently strayed across the Snake River from packs in Idaho. One radio-collared 

female moved through Baker County near Pleasant Valley, and was later located in the John Day 

River area. She was captured and returned to Idaho. Another wolf was hit and killed by a car on 

the freeway two miles south of Baker City. A third wolf was found shot and killed in the Ukiah 

area. 

As the wolf populations in Idaho have increased, wolves have a demonstrated tendency to pioneer 

new territory. The residents of this watershed can expect wolves to come into the watershed from 

the Idaho packs from time to time. Viable populations of wolves (wolf packs) are probably not 

resident in the watershed as wildlife managers and landowners would be aware of their presence 
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when elk and deer are congregated at winter feedsites and on winter ranges (G. Keister, pers. 

com., 2003). 

Game Birds 

Some Canada Geese are year around residents, especially during milder winters. Ducks, 

especially mallards, will also stay year around when the winters are mild . Large populations of 

several species of geese and many species of ducks pass through the area on the way to their 

summer and winter grounds. 

Ring-necked pheasants were abundant several decades ago but numbers are now much reduced. 

This reduction may be attributable to loss of cover, a change in agricultural practices, and/or an 

increase in predators. Fifty years ago skunks and red foxes were not common. Now both species 

of predators are common. Several hard winters in the 1980's have reduced the pheasant 

population . Ring-necked pheasants are not native to the watershed. Other introduced game birds 

include the chukar and Hungarian partridge. Chukars tend to inhabit grass and sagebrush covered 

hillsides away from fields . Hungarian partridge tend to inhabit fields or grasslands or sagebrush 

close to fields. 

Native game birds include blue, sage and ruffed grouse. Ruffed grouse like forested areas, and 

are often found near stream bottoms. Blue grouse tend to inhabit the open ridge tops from spring 

to fall, but depend on conifers during the winter. Mourning doves are migratory and are usually 

found near fields or on rangeland during spring through fall and go south during the winter. 

California quail are found near fields and streams in rangeland areas and are often found on 

private property. 

Sage grouse (Centrocercus urophasianus) occupy the sage-covered hills east of Interstate 84 in 

this watershed. The Institute for Wildlife Protection filed a petition to list the western sage 

grouse as either a threatened or an endangered species. In February 2003 the U. S. Fish and 

Wildlife Service rejected the petition. Biologists have determined through DNA and other tests 

that no significant differences exist between what some thought to be two distinct populations. 

Another petition has been filed (Baker City Herald, 13 Feb. 2003) to list the species throughout 

their range. The population of sage grouse in this watershed is estimated to be less than 500 birds 

(D. Thee, pers . com., 2003) and occurs primarily east of 1-84. Numbers of sage grouse 

throughout their range have decreased from historic levels. 
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Sage grouse require large , contiguous areas of sagebrush steppe habitat to live on a year-round 

basis . They often use meadows and playas in valleys during spring and early summer in order to 

have access to nutrient rich forbs as long as available. They are rarely found in riparian zones but 

do like meadows and playas. Sagebrush and meadow habitats have been lost in some valleys as 

they were converted to intensive agriculture. 

Leks are open areas surrounded by sagebrush that are used year after year by male sage grouse as 

strutting areas to attract hens during the spring breeding season. ODFW locates sage grouse leks, 

makes efforts to protect them, and conducts annual sage grouse counts at selected leks as a means 

of determining whether numbers are increasing or declining. No sage grouse leks have been 

identified in this watershed, but the presence of the birds would indicate that leks must exist. 

Seven known leks are located in the area below Thief Valley Reservoir (G. Keister, pers . com., 

2002; D. Thee, pers . com., 2003) 

Turkeys 

Wild turkeys transplants were made by ODFW in 1999-2001. Turkeys were released at the elk
 

feeding station on Anthony Creek, and at the feeding station on Muddy Creek. Turkeys have
 

since been observed as far away as Hunt Mountain, three miles to the south of the Muddy Creek
 

release site.
 

Raptors
 

Peregrine falcons were taken off the Threatened and Endangered Species List three years ago .
 

None are known to nest in this watershed, but there are known nests in Union and Wallowa
 

Counties (G. Keister, pers. com., 2003). Their numbers are increasing.
 

Bald eagles are listed as threatened by federal and state governments. Many migrate to this
 

watershed during winter months. One nest is known to be in use on private land in the Pilcher
 

Creek area. The nest site developed after the reservoir was constructed (T. Schommer, pers .
 

com. , 2003; Baker Ranger District, 1999) . Winter communal roost sites are known to exist in the
 

Salmon Creek, Willow Creek, Rock Creek and Gorham Butte areas. The Baker Ranger District
 

has closed some roads in the National Forest in the Salmon Creek area from December 1 through
 

May 1 to protect the bald eagle winter roost sites. Up to fourteen eagles were documented using
 

the Salmon Creek site (Baker Ranger District, 1999).
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A great number of hawks, particularly rough-legged hawks winter in the valley. Red-tailed 

hawk. , goshawks, prairie falcons and American kestrels are year round inhabitants of the 

watershed, however, redtails and American kestrels mostly leave the area during winter. Ospreys 

are present during the spring through fall seasons. 

Other Mammals 

There are many other smaller mammals living in the watershed. A few are worth noting as they 

either affect water management or are affected by water quantity and/or quality. Beaver and 

muskrats are two mammals that can be both beneficial and detrimental to a watershed . In a 

naturally functioning watershed, both animals can help to store water by damming small creeks 

allowing water to be released later in the season. Both animals feed on riparian vegetation, and in 

the short term can reduce shade to a stream by excessive feeding on riparian vegetation . Beaver 

prefer riparian zones of low gradient with sufficient food resources. In a constrained watershed 

or one in which water is used for irrigation, conflicts often arise. Both animals are well known to 

burrow through earthen reservoirs and ditch banks causing failure of these structures. In addition, 

beaver often dam irrigation ditches and culverts causing failure of ditches or roads, blockage of 

water and unwanted flooding. Other animals that are known to burrow through these structures 

include ground squirrels, badgers and gophers. 

Mice and voles have killed many riparian plantings by girdling. Deer and elk will also browse on 

new riparian plantings. 

DEMOGRAPHICS 

The watershed straddles portions of both Baker and Union Counties. County census information 

does not allow one to break out population figures for the watershed with any degree of accuracy. 

Census is taken on a county basis, not a watershed basis. 

Approximately 3,000 people live in the Powder River - Powder Valley Watershed as shown 

below: 

North Powder has a population of 426. 

Haines has a population of 426. 
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The PocahontaslWingville area is more densely populated in comparison to other rural
 

areas of the watershed with about 1,000 people.
 

The rural Haines and North Powder areas are estimated to have another 1,000 people.
 

LAND OWNERSHIP 

The Powder River - Powder Valley Watershed covers 292 ,084 acres. Ownership and 

management are shown in the following table and map : 

Table 10. Land Owners and Land Managers . 

Land Owner Land Manager Acreage Percent of Watershed 
Private Private 192,674 66 % 

30 % 
2 % 
1.7 % 

USA US Forest Service 87,986 
State of Oregon ODFW 5,818 
USA BLM 4,856 
USA BOR 750 0.3 % 

Total 292,084 100.0 % 
Source. NRCS I 

Land Use 

No accurate map of land use has been developed. A general picture of land use can be deduced 
by reviewing the land ownership map, topographic maps, and vegetation maps included in this 
report. 
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Figure 12. Land ownership patterns in the assessment area . 
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ROADS AND TRANSPORTATION 

Freeway, Pipelines, and Railroad 

Interstate 84 enters the east side of the watershed six miles south-southeast of the town of North 

Powder and exits about 11 miles to the northwest. A 17-mile long segment of 1-84 lies within the 

watershed almost duplicating the old Oregon Trail. 1-84 crosses the Powder River three miles 

south of North Powder. It then crosses the North Powder River and Wolf Creek before leaving 

the watershed at the summit separating Clover and Ladd Creeks (See Figures 17-20). 

Paralleling the freeway on the west are two pipelines . The Northwest Pipe Line transports natural 

gas and Salt Lake Pipe Line transports petroleum (See Figure 13). 

The Union Pacific Railroad enters the watershed through the hills at Telocaset. In the watershed 

the railroad follows Antelope Creek to its confluence with the Powder River and follows the 

Powder River and North Powder River to the town of North Powder. It then makes an arc 

through the valley and the town of Haines, exiting the watershed as it nears Baker City (See 

Figures 18-20). 

The freeway, pipelines and railroad present potential hazards from toxic spills . One serious spill 

occurred in February 2000 just west of the town of North Powder when a train derailed and 

spilled several thousand gallons of diesel into a marsh . The accident occurred near the well that 

supplies North Powder with its water. After it was cleaned up, monitoring and tests were carried 

out until it was concluded that no ground water contamination had occurred . Twenty agencies 

were involved in the cleanup and monitoring. Radioactive waste is routinely trucked across the 

watershed on the freeway and other hazardous materials routinely move across the watershed by 

pipeline, train and truck. Whenever there are hazardous incidents, a hazardous materials 

(HAZMAT) team is called in to clean up the spill. HAZMAT teams are located in Ontario, La 

Grande and Hermiston. They are contacted through the 911 system. Pipelines have a low 

probability of polluting the ground and water because they are well marked and patrolled. 

Petroleum and chemicals carried by the railroad and by trucks pose the greater risk for accidents 

because they are many vehicles moving across the watershed each day. The enforcement of 

traffic laws and chain requirements during the winter help reduce the risk of hazardous spills. 
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Traffic regulations and regular inspections of trains and trucks reduce the risk of a spill, but are 

not foolproof. 

Figure 13. Gas pipelines in the assessment area. 

GAS PIPELINES 
Powder River· Powder Valley Assessment Area 

EI Paso Gas Pipeline 

Salt Lake Gas Pipeline 
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Road Systems 

There is an extensive network of roads in the watershed (See Figures 18-20). Besides US 30 

maintained by the Oregon Department of Transportation, Baker and Union Counties maintain a 

large network of roads throughout the watershed, mostly in the valley. The WWNF maintains 

extensive forest road systems in 10 of the 18 sub-watersheds in the assessment area . The Bureau 

of Land Management has roads in the mountain area on the north side of Pine Creek. The most 

extensive road networks are in the Upper Wolf Creek, Lower and Upper Anthony Creek, Middle 

North Powder River, and Lower Salmon Creek sub-watersheds. The highest road densities are on 

the WWNF. 

Some of the roads extend high into the Elkhorn Range. Three cross the summit into adjacent 

watersheds. A gravel road (Forest Service 6510) suited for four-wheel drive vehicles crosses the 

summit of the Elkhorns at Marble Creek pass on the southern edge of the watershed. Another 

(Forest Service 4315) crosses the summit from Wolf Creek to Ladd Creek. A paved road (Forest 

Service 73), the Elkhorn Drive National Scenic Byway, goes over the top at Anthony Lakes. 

None of these is kept open in winter. 

Roads alter surface and subsurface watershed hydrology. Road density (miles/sq. mile) is used to 

estimate potential impacts on watershed hydrology and wildlife. The higher the road density the 

greater the potential impact to both watershed hydrology and wildlife. 

Roads intercept groundwater flow, increase the drainage network and can prevent lateral stream 

movement by confining stream channels. The increase in the drainage network facilitates the 

transport of water and sediment into the stream. In contrast to overland flow or subsurface flow, 

which transport water to the streams slowly, roads can concentrate runoff and rapidly transport it 

to the streams via culverts, roadbeds, and drainage ditches. The end results can be amplified 

flood peaks, increased potential for stream-bank erosion and channel incision as stream power 

increases, and more rapid transport of water and sediment into the stream and out of the 

watershed. The location (i.e. ridges versus draws versus stream bottoms) of the road system is 

important with stream bottom roads exerting a greater influence on sediment and water inputs and 

subsurface flow into streams than ridge roads. 
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High road densities may also indicate watersheds where road-induced sedimentation may be a 

problem. Roads are a source of sediment and erosion from roads can enter stream channels and 

degrade water quality. However, the overall road density in a watershed is not necessarily the 

cause of sedimentation, but rather the drainage system. Therefore, the amount of roads, road 

design, road use, road maintenance, and road drainage structures are all very important 

components of watershed management. A properly draining and maintained road system is less 

likely to adversely affect surface hydrologic response and sediment regimes and a poorly 

maintained system. 

Roads can also have a wildlife impact. Roads can alter the use patterns and movements of 

wildlife and decrease the amount of undisturbed habitat. "The negative factors associated with 

roads are diverse and not always easily recognized . However, several generalizations about 

effects are possible. Road construction can convert areas of habitat to non-habitat. Roads can 

provide an avenue for the spread of exotic weeds. Roads create habitat 'edge', which favors 

species that use edges, often at the expense of species that require more interior habitat. Removal 

of snags for fuel wood increases along roads. Roads may increase wildlife mortality, through 

legal and illegal shooting or trapping, vehicle accidents or poisoning. Roads may increase 

harassment of species. Roads may restrict movements of small mammals (ICBEMP, 2-235) ." 

Some roadways located in mountainous areas followed the easiest routes . These roads usually 

followed streams, and were often laid out on highly erodable soils. Roads in these locations can 

produce sediment in streams during periods of runoff and can reduce or stop fish passage and 

result in sedimentation at crossings. Top priorities of the county road departments, ODF, WWNF 

Forest Service, and BLM is to ensure proper drainage from roadways and to minimize 

sedimentation to streams. Many of the roads in the mountainous and forested areas have been 

constructed or reconstructed by the WWNF and BLM and are graded, surfaced, adequately 

drained and are not a threat to the watershed. As ODF works with private landowners on their 

timber harvest permits they encourage and/or require improvements to private road systems to 

protect water quality. 

The county road departments have done a lot of work to reduce the adverse effects of roads on 

streams. For instance, Baker County has purchased a track hoe that nearly eliminates the need for 

equipment to be in the creeks to do road improvement work. This reduces the impact on creek 

channels when work has to be done. Wherever possible, old culverts and bridges are being 
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replaced by bottomless, galvanized arch culverts or new bridges. The bases of these culverts are 

set below the frost line so that they will not frost heave. Bottomless culverts with their natural 

bottoms are fish-friendly, unlike old culverts that produced hard-to-negotiate stream turbulence. 

The road up Rock Creek, to the Highland Mine is classified as a "local access" county road. That 

means that it doesn't have to be maintained . Being a local access road means funds cannot be 

spent on it unless specifically authorized by the County Commission. The Baker County 

Commission authorized repairs to the road to prevent sediment from entering the creek from the 

road and from an unauthorized vehicle crossing at Eilertson Meadow that was made by users to 

avoid crossing a dangerous-looking wooden bridge. Twenty-five new culverts were installed on 

the Rock Creek Road. 

Figure 14. North assessment area roads and railroads 
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Figure 15. Central assessment area roads. 

Source: 
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Figure 16. South assessment area roads. 
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The county road departments are mowing roadsides so that vegetation is left to catch sediment 

that is washed from roadways. Vegetation also stabilizes roadsides to help prevent erosion . 

Streams are kept cleaner as a result, but roots can creep under asphalt and crack it. Vegetation 

has the potential to reduce visibility at intersections . A spray program is maintained by both 

counties to combat noxious weeds (See noxious weeds section). 

The Baker County Road Department received the "1996 Outstanding Reclamation by a 

Government Agency" award from the Oregon Department of Geology for work done on the 

Marble Creek Mine Restoration project. Tons of half-inch limestone had been stockpiled below 

an old quarry on Marble Creek. The county hauled 25,000 cubic yards away, reclaimed the 

stockpile area, contoured the stream channel, and seeded the area to grass. Prior to that work 

being done, the creek washed some of the material down into the foothills of the valley each 

spring. 

AGRICULTURE 

Although this watershed includes a part of Union County, it is mainly in Baker County . 

Agriculture sales data is not presently collected on a watershed basi s, but rather on a county basis. 

For that reason Baker County data is used to show the relative importance of agriculture in the 

watershed . The primary agr icultural commodities raised in the Powder River - Powder Valley 

Watershed include cattle, potatoes, hay, wheat, barley, oats, mint, canola, com, sugar beets , dry 

peas, sheep and horses. In 2003, sales of livestock accounted for 69% ($38,000,000) of all 

agricultural commodity sales in Baker County, while crops account for the other 31% 

($14 ,000 ,000) for a total of $52,000,000 (Baker County Extension Service, no date) 

Cattle are the main agricultural enterprise of the area . Baker County has about 42,000 head of 

mother cows. Cattle sales for Baker County totaled over $35 ,500,000 in 2003 . About half of the 

cattle in the county are located in this watershed. 
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Potatoes are Baker County's second leading agricultural income producer. Virtually all of the 

county' s potatoes were grown within this watershed. Hay sales were the third leading producer 

of agricultural income. About half of the county's hay is grown in this watershed as well as 

nearly all of the grain. Sales of agricultural crops amounted to almost $14,000,000 in 2003. 

Dairies, sheep and hogs were formerly very important parts of local agriculture. Two decades 

ago there were fourteen dairies located in the Baker Valley. Today only one is left. No large 

sheep or hog producers are left. 

Grain crops formerly occupied many more acres than they do at present. The decline in grain 

acreage has been accompanied by changes in agricultural practices. Before the advent of 

herbi cides, farmers typically summer-fallowed grain fields every other year to control weeds and 

to build up and conserve soil moisture. Little summer-fallow is practiced now . 

Table 11. Baker County Acreage by Crop Type in 2003 . 

Crop Acreage 
Grains 7,250 
Hay and Forage 75,850 
Field Crops 2,930 
Source: OSU Extension Servic e 

There are 2,500 horses in Baker County . Horse related activities brought in about $800,000 of 

income. Part of that came from cutting, roping and other recreational events. 

Sheep 

The following information on sheep is taken from Hudson (1983) . Sheep figured prominently in 

the early history of the area, and had a major impact upon the health of the watershed. It is 

estimated that from 50-80% of original ranch acreage in Baker County was involved with raising 

sheep. Sheep numbers peaked about 1884 with an estimated 200 ,000 mature sheep present in the 

county. 
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Figure 17. Baker County agricultural commodity sales 2003 . 

AGRICULTURAL COMMODITY SALES
 
BAKER COUNTY 2003
 

O1her Crops 
18% 

OIherHay 
1% 

Cattle 

Alfalfa Hay 
6% 

Other Animal ProciJcts 
4% 

69% 

Sour ce: OSU Extension Service 

Early on bands of sheep were herded into the mountains in August and September. When the 

high quality summer range became better known, out-of-area bands of up to 5000 yearlings and 

two-year-old wethers were brought in from as far away as Shaniko. As competition for sheep 

ranges increased, entry dates moved up to mid-June and early July . Crossing of streams was 

accomplished by falling two or three tree s across them, filling the gaps with limbs and dirt, and 

thus making a bridge over which the sheep could cross. The logs were customarily pulled out 

after crossing in order to delay the bands that would be following . 

At one time there were as many as 33 bands of sheep in the ELkhoms. In 1888 Baker County (the 

present less the Panhandle) shipped 1,250,000 pounds of wool, and 150 carloads of sheep were 

rolled, indicating over 200,000 mature sheep that year (Hudson 1983). With so much 

competition for range, there was no incentive for a user to leave any gras s. If a user left grass, 

another band would move in and graze it off. Range conditions quickly deteriorated. Some high 

elevation areas were left devoid of gras ses and shrubs. 

71
 



The first Forest Service supervisor, Howard K. O'Bryan, was appointed in 1905. He called a 

meeting at Wallowa where permits were issued for grazing privileges . Each permit was for 1,500 

ewes and their lambs. There was not enough range available to accommodate all the applicants, 

so preference was given to local users. These regulatory efforts helped, but the ranges were still 

over stocked. 

Overgrazing by sheep had a deleterious effect on high elevation ranges and the streams that came 

from them . Sheep populations dwindled during the early 1900's. The last band of sheep left the 

Elkhorns in the early 1950' s. Several decades of non-use were required before their former 

ranges had recovered from their presence. 

Cattle 

In addition to large numbers of sheep, there were also large numbers of cattle grazing the valley 

and uplands during this time from the 1860s on (Hudson 1983) . The following statement is from 

the Baker City Centennial Album. "By 1872 the editor of the Bedrock Democrat described the 

scene from his office door as "a view of vast herds of cattle and sheep feeding upon rich and 

luxurious grasses of the valley and surrounding foothills, embracing the best and most extensive 

grazing lands in the world. (Hudson 1983)." Haines was established in 1884, the same year that 

the railroad was constructed through the valley. The area was an uninhabitable marsh until that 

year. Agricultural practices upstream diverted the water, and enabled the establishment of 

stockyards and a gathering place for livestock prior to their shipment aboard trains (W . Henner, 

pers. comm., 2002). In the year of 1880-1881 a severe winter following a drought was 

experienced by the pioneers in Baker Country and many of the farmers lost 70 percent of their 

cattle ... (G. Fisher, unpublished article)." The combined overgrazing by sheep and cattle during 

this period had a deleterious effect on high elevation ranges and the streams that came from them . 

Those channel changes continue to influence current conditions into the present. 

Cattle are the main agricultural enterprise in the watershed. The number of beef cows has 

remained relatively stable in recent decades. Table 13 shows the estimated number of beef cows 

for all of Baker County. These figures are used to indicate relative changes in cattle numbers 

through the years. 
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Table 12. Numbers of beef cow s in Baker County. 

Year Number of Cows Year Number of Cows 
- 1973 48,000 1987 44,000 

1974 46,000 1988 42,000 
1975 46,000 1989 42,000 
1983 50,000 1999 44,400 
1984 53,000 2000 45,000 
1985 48,000 2001 45,000 

Source: Oregon Agricultural Information Network 

Grazing Allotments 

At present only one grazing allotment is left on the National Forest within the watershed. This is 

the Lobo Allotment consisting of 16,478 acres, including 160 acres of BLM-managed land, which 

the Forest Service administers. The allotment is in the North Powder River and Wolf Creek 

drainages. It supports grazing for 169 cow/calf pairs (or 338 animals) from June 15 through 

October 15. There are 45,000 mother cows in Baker County (Oregon Agricultural Information 

Network) . While public lands grazing is limited inside the boundary of the National Forest in the 

assessment area, there is extensive grazing on public lands outside the assessment area and on 

private lands inside and outside of the assessment area. 

Two range analyses exi st for the Lobo allotment: 1977 and 1995 . Data from the two analyses 

have not been compared and therefore a range trend on this allotment cannot be determined at this 

time (R. Estes, Whitman Unit, Baker office, email, 12/29/03). The 1995 range analysis examined 

conditions on 3261 acres and results are shown in Table 14. 

Table 13. Summary of 1995 USFS range transects for the Lobo Allotment. 

Transect type Good Fair Poor 
(acres) (acres) (acres) 

Forage 1337 (41 %) 1991 (58.6%) 13 (0.4 %) 
Soil 2741 (84 %) 520 (16%) 0 

Source: USFS- Whitman Unit - Baker Office range files . 

The streams within the Lobo Allotment are lined with trees and shrubs along much of their 

length. The stream channels lie within steep, rugged , rocky country. The dense vegetation and 

narrow valleys along many of the streams serves as an effective natural barrier to cattle, and 

largely precludes any negative effects from livestock grazing that might otherwise occur in these 
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streams (USFS- Whitman Unit, Baker Office 1999). Some impact does exist along small stringer 

meadows in the unit along Wolf and Dutch Creeks and these have been impacted by livestock 

(Figure 22) . These small stringer meadows are flat, easily accessible to livestock and have fine 

grained, easily sheared banks. Areas such as these tend to be very sensitive to livestock impacts 

and study areas have been selected to monitor changes to this portion of Dutch Creek over time 

(USFS - Whitman Unit, Baker office, 2003). 

Figure 18. Livestock impacts on small open meadow area along Dutch Creek. 

Source:USDA Forest Service Whitman Unit 

FOREST MANAGEMENT AND WILDFIRE 

Forest Management 

The lower elevation forests have been managed since the late 1800's. Most of the early 

management simply harvested the larger trees for lumber for use locally as well as in other parts 

of the country. One of the most significant forest management impacts was the suppression of 

fire. Very large fires in the west in the early 1900' s burned up large acre s of forest, and this led 
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to a very aggressive and successful forest fire fighting campaign. In recent years fire has started 

to be reintroduced into the forest in the form of prescribed bums, mostly in the National Forest. 

Most of the timber harvest done in the National Forest in the last 40 years was done in the 

northwest comer of the watershed in the Anthony Creek and Wolf Creek areas. The rest of the 

National Forest Land in the watershed is in backcountry or roadless area designation. Very little, 

if any, harvest has been done in the southwest and west drainages on the National Forest in this 

watershed. 

Timber harvest has taken place on most of the private forestland in the watershed in the last 40 

years . The amount of harvest on a given piece of ground depended on what the individual 

landowner desired. Some landowners have had most of the merchantable trees removed while 

some have had very little harvest. Some private landowners are doing a good job of managing 

their forestland, and others harvest for immediate maximum income for any number of reasons 

leaving the minimum amount of trees to satisfy the Oregon Forest Practices Act. Still others are 

doing nothing to manage their forests and letting nature take its course. 

Timber harvest taxes are collected whenever timber is harvested from Oregon's forests. The 

Oregon Department of Revenues' records of Forest Products Harvest Tax collected gives a 

reasonable estimate of timber harvested by county. The following table shows the estimated 

volumes of timber harvested by ownership from 1997 to 2001. Approximate values are estimated 

using a net value to the landowner of $200 per thousand board feet. 

The amount of cover left or removed during harvest can have an impact on timing and amount of 

water coming from a watershed. Leaving trees too thick results in the crowns intercepting much 

of the snow or rain and giving it back to the atmosphere without ever reaching the ground. 

Removing most of the cover results in a much deeper snowpack than an area with a closed 

canopy. Open areas collect more snow, but the water tends to go off sooner as overland flow 

rather than sinking into the ground. The overland flow goes straight to the streams causing 

higher, earlier peaks in the hydrographs. 

Timber harvest has the potential to affect water quality in ways other than amount and timing of 

runoff mentioned above. As will be seen in the discussion of shade in the hydrology section, 

cutting too many or too few trees along streams can affect water temperature. Streams have the 

potential to be disrupted and have additional sediment inputs from the machines used for skidding 
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logs and from poorly designed roads. Rules have been developed for both publi c and private 

land s in order to protect water quality during harvest. 

.Table 14. TIm ber vo ume and va ue harves te d'In Bak er County. 
Year Federal Volume Federal Value Private Volume Private Value 
1997 15,865 $3 .2 Milli on 15,839 $3 .2 Milli on 
1998 10,01 8 $2.0 Million 14,215 $2. 8 Million 
1999 9,48 6 $ 1.9 Milli on 15,7 98 $3.2 Million 
2000 13,646 $2 .7 Milli on 7,830 $ 1.6 Milli on 
2001 5,168 $ 1.0 Milli on 10,452 $2. 1 Million 

Volumes are gtven 10 thousands of board feet (MBF) 
Source: Oregon Department of Revenue Forest Products Harvest Tax Report 2002 

Federall y administered lands have temporary rules in place called "Easts ide Screens." Amon g 

other thing s, the screens ca ll for a 300' no touch buffer on e ithe r side of fish bearing streams, 

150 ' on other perennial streams and 100' on intermittent strea ms with defined channels. 

Streams on private land s are protected under the Oregon Forest Practice Rules. Oregon was the 

first state in the nation to pass a comprehensive set of Forest Practice Rules in 1972 . Since then 

the rules have periodically undergone changes as scie nce has continued to provide new 

information. Many stream measurements have been made across the state to verify the efficacy 

of proposed rule changes. The buffers are much smaller than on federal land s, and in most cases 

allow active management. Incenti ves are built into the rules to encourage improvement s to 

riparian areas including plantin g of conifers and providin g large wood for placement in streams. 

Road building and crossings are clos ely monit ored , and culverts and/or bridges are upgraded to 

provide either fish passage or to contain the 50 year flood as a part of the permit. A written plan 

is required befo re harvesting within 200 feet of a fish-b earing stream. Oregon Forest Practice 

rules can be obtained at any Oregon Department of Forestry office. 

The forests in this waters hed have undergone dramat ic changes in the past ce ntury. The forests 

that have been used for wood produ cts have changed from a larger ave rage sized tree to a much 

smaller tree on the average. Prior to the 1970' s, comparatively few trees smaller than 16"dbh 

(dia meter 4.5 ' above the ground) were harvested for saw logs. Since that time smaller trees have 

been harvested for saw logs , and eve n smaller trees were harvested for a cycl ical pulp market. 

The result has been to open the canopy and encourage small trees to sprout and start grow ing. 

With no steady market for trees smaller than saw logs, the forests have become ove rgrown. The 
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cost to thin, pile and bum an acre of dense regeneration is often twice the market value of land 

with sub-merchantable trees, whether thinned or not. 

The forests that have not been harvested, mostly on the flanks of the Elkhorns in National Forests, 

have had a similar experience. These forests usually go through longer cycles between forest 

fires than the forests on flatter, lower elevations. They also have a different species mix, one that 

has more shade tolerant trees. As a consequence even these stands that have not been harvested 

have areas of thick undergrowth. The smaller trees form natural "fuel ladders" that have the 

potential for bringing any fire up into the crowns creating stand replacing fires . This is a natural 

cycle that may take hundreds of years to complete . We are many years along the way in that 

cycle. 

With the drought years that have recently been experienced, we find the convergence of the same 

problem from different directions. Fire could have a substantial impact on both "managed" and 

"unmanaged" stands of trees. The managed areas can reduce the potential impact on the 

watershed by reducing the amount of fuel present in the form of dense thickets of small trees. 

There is a cost associated with the reduction of fuel, but there is also a cost associated with trying 

to fight fire in areas with large amounts of fuel. Conversely, the unmanaged stands of trees have 

large amounts of fuel in the smaller trees present, and in the fuel loads of dead trees on the 

ground . 

There is a lot of concern about the potential for large fires due to the build up of fuels discussed 

earlier. Since the early 1900' s fire suppression has been very aggressive and successful. As a 

result fuels have been building up in the forests for decades. If a fire does get started there is a 

high risk that it will be a hot , large fire . 

There have been several steps taken to reverse this trend. The Baker Ranger District recently 

completed a fire treatment in the Baker City Watershed. The steps taken were to harvest smaller 

trees, both merchantable and non-merchantable, that would be ladder fuels endangering the large 

healthy trees. They followed that operation with underburning to further reduce fuels. They are 

attempting to carry out other forest thinning operations to reduce the intensity of the fires that are 

inevitable in the fire affected ecology of this watershed's forest. They are also reintroducing fire 

into the landscape with prescribed underburning. Federal agencies are currently in the planning 

stage for a management plan for the east face of the Elkhorns. 
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The private lands have not used fire as a tool in reducing fire severity to any extent. They tend to 

rely more on commercial and precommercial thinning where any action is taken. There are many 

more roads on private lands that can be used as firebreaks and as access to fighting fire. The 

National Fire Plan is providing large amounts of money to thin trees to reduce fire severity. The 

program is a cost share program providing 75% of the cost of fuels reduction. The program is 

administered through the Oregon Department of Forestry . This program is new to this watershed. 

Thi s watershed has been impacted by several insect epidemics over the past decades that have 

cau sed millions of trees to die. There was a budworm epidemic in the 1950 's that caused 

defoliation of large numbers of fir trees, many of which were harvested. In the early '70' s there 

was tussock moth defoliation, followed by a pine bark beetle epidemic that killed millions of pine 

trees. Another budworm epidemic in the '80's defoliated and killed millions of trees. Many of 

the trees killed or badly defoliated by these insects were salvaged, especially from private lands . 

White pine blister rust continues to kill whitebark pine at high elevations in the watershed. 

Spruce bark beetles have killed many large spruce trees in the forested drainages of the 

watershed. Spruce tends to grow on wetter ground, often near streams or springs. The dead trees 

provide large wood for the streams, but too many down and dead trees can also result in long 

term fuel build-up in riparian area s. That increases the risk of fires that get very hot next to 

streams. That in turn can be detrimental to water quality . Dead trees also open up the canopy 

allowing more sunlight energy to reach the streams. 

Old Growth 

The Wallowa-Whitman National Forest has established a network of designated old growth areas 

(DOGs). The purpose of the network was to insure the viability of old-growth-dependent wildlife 

species such as pileated woodpecker, pine marten, and northern goshawk. The size of and 

spacing between DOGs is determined by the habitat needs of the aforementioned species. 

DOGs established for the pileated woodpecker need to be a minimum of 300 acres in size. They 

also need to have an adjacent 300-acre feeding area established as well. Both the pine marten and 

goshawk are to have DOGs established that are 160 acre s in size. The DOGs are intended to be 

spaced acro ss the landscape at intervals of three miles . 
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There are 28 DOGs of portions of DOGs within the watershed. For the most part the DOGs are 

undersized compared to the requirements set forth in the WWNF Forest Plan. Only one of the 

DOGs established as habitat for the pileated woodpecker has a corresponding feeding area. 

A total of 32,091 acres are Designated Old Growth in the watershed (Baker Ranger District, 

1999) . 

Wildfire 

Native Americans used fire as a tool to manage grasslands . Prescribed burns have been used 

recently to reduce logging slash, to assist with tree regeneration following harvest, to reduce 

natural fuels, to improve wildlife habitat, and to reduce insects and disease. 

Fires caused by trains along the railroad right-of-way are a regular occurrence where the railroad 

passes through dry hills. Most train caused fires occur in the watershed in the area from North 

Powder to Telocaset. 

No large fires have occurred in the south half of this watershed for many decades. Small, 

lightning-caused fires of less than one-tenth acre occur each season. Fifty-four such fires were 

recorded between 1970-1999. The low number of large fires is at least partly attributable to 

aggressive fire-suppression efforts. 

Significant fires that have occurred in the watershed include the following: 

1924 South side Hunt Mountain 

1950 Dave Wyland Fire, 800 acres, on upper Wolf Creek and lower Anthony Creek 

1960 Anthony Fire , 19,000 acres 

1989 North Fork Anthony and Anthony Creeks (Webfoot Meadow), 1000 acres, 

a fire that slopped over from the Tanner Gulch Fire in the Grand Ronde 

Watershed 

1990 Antone, Bear Fire, 400 acres 

1996 Sloans Ridge Fire, 600 acres, a fire started by lightning in adjacent North Fork 

John Day River Watershed and slopped over the crest. 
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The follow ing is an obse rvation of Tom Mac Kern s in 2002 regard ing the Anth ony Fire : 

"T he 1960 Anth ony Fire began dur ing a spec tac ular lightn ing storm. Lightning struc k in 
an area of lodgepole pine that had been an old burn . Such sta nds tend to burn every 50 
80 years because of the slow decay of the fire-killed timber that makes a large fuel load. 
Dead trees had falle n down in standing green timb er , and were 8- 12 feet dee p. The area 
had roads aro und the outside , but none in the interior, making the fire particularly 
diffi cult to fight. Fo llowi ng the fire , the dead trees were logged or otherwise cleaned up, 
thus breaking the fire cycle ." 

Figure 19. Fire points of origin south half of watershed 1970-1999. 
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Source: Baker Ranger District , 1999. 
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Figure 20. Large Fires on the National Forest. 

Source: Baker Ranger District, /999. 
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Figure 21. Fire points of origin north half of watershed 1970-1999. 

Source: Baker Ranger District. 1999. 

Fire Suppression Agencies 

Fire suppression on the watershed is shared by six agencies. The agencies are the U. S. Forest 

Service, Bureau of Land Management, Oregon Department of Forestry (ODF), the Baker Rural 
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Fire Department, Haines Rural Fire Department, and North Powder Rural Fire Department. Each 

has responsibility for different areas depending on land ownership. There is a cooperative plan in 

place between the agencies. 

The two federal agencies have responsibility for the lands they administer. ODF has the 

prime responsibility to suppress forest fires that occur on private lands. The rural fire 

departments protect the area within their fire districts, and may assist the agencies in 

fighting wildfires. Rural fire districts often overlap the boundaries of areas protected by 

ODF. All fires should be reported through the 911 system. All areas located outside the 

boundaries of the three RFP9's are protected by ODF (if private ground), or by USFS or 

BLM (if publicly-owned ground). 

MlNING 

Mining was responsible for the early settlement ofi the area. Several major mining operations 

were carried on within the watershed. Most prominent were the Highland-Maxwell Mine high in 

the Rock Creek Drainage, the Baisley-Elkhorn Mine high in the Pine Creek Drainage, and the 

Marble Creek Quarry on Marble Creek. The first two primarily mined gold, but also extracted 

silver, zinc and copper. The Marble Creek Quarry mined limestone. Each of these mines left 

sizable tailings. Baker County cleaned up the stockpile and pit at the Marble Creek Quarry, 

reestablished the channel, and reclaimed the riparian area. The tailings from the other two mines 

are not considered a problem. 

ODEQ recommended to EPA that the Western Union Mine and the Jim BlainelPlatt Group Mines 

be included in a Site Investigation based on the history of mining at those sites on Rock Creek. 

Many other smaller mines and placer mines were operated throughout the watershed . Only a few 

are in operation today. The mines required water to carry on their operations. Many ditches were 

dug to convey water to the mines. When the mines fell into disuse, the ditches were converted 

into irrigation ditches to serve agricultural ground or abandoned. 
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Placer mining is currently taking place on Salmon Creek on the National Forest, and at the head 

of Wolf Creek. Lode claims near the headwaters of Antone Creek are active. Mining does not 

have a major presence in the watershed at this time . 

Figure 22. Rural fire protection districts in the assessment area . 
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Gravel Pits 

A large gravel pit has been in operation between Haines and North Powder for the past 15 years. 

It is situated at the top of the hill one mile west of Old Highway 30. It is the largest gravel pit in 

the Watershed Assessment area, encompassing about 30 acres. The pit opens for operation in 

May of each year. A rock crusher operates for a period of 2-6 months . Shipping of gravel 

normally continues for 2-3 months after crushing is suspended for the season. 

The company supplies gravel to local contractors and the Union Pacific Railroad. Ballast rock 

from this pit is used by the railroad throughout the Pacific Northwest, and into Utah, Montana, 

Wyoming, and Northern California. Rock used by the railroad is loaded into train cars by means 

of a quarter-mile long conveyor that conveys rock from the pit down to the tracks at the western 

base of the hill. A well located by the railroad tracks is used to wash the crushed rock. Used 

water goes into a settling pond from which it evaporates. There is no overflow or runoff. 

Another company operates a "hot plant" producing asphalt at the site. Oil and tar is hauled to the 

site from Boise, Idaho. The oil and tar are heated at the hot plant, mixed with gravel, and shipped 

out by truck as hot asphalt. 

Dust abatement from rock crushing is an issue for several local residents. They have complained 

about the dust that the operation produces. The operator of the pit, Harney Rock and Paving, 

reports that clouds over the gravel pit are actually steam and smoke from the hot plant. The 

Federal Mining Safety and Health Administration checks dust emissions from the plant. Dust 

monitors are placed on equipment. The Union Pacific Railroad has an independent inspector who 

checks samples for dust. Harney Rock and Paving has always been within standards, and has 

been able to meet dust emission regulations (Hooker, 2002). 

Baker County has a gravel pit in the Pine Creek area just west of Pocahontas Road. A contractor 

operated a crusher there in 2002 for the repaving of the Anthony Lakes Highway. The contractor 

operated under an ODEQ air quality discharge permit. Groundwater rises in the deepest part of 

the Baker County pit. A neighboring landowner pumps the water and uses it for irrigation. The 

gravel pit produces a limited amount of water in a normal year. 
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Two other gravel pits are located in the Clover Creek area at the extreme northern end of the 

watershed . Another gravel pit is located above Tucker Flat, and another above Pilcher Creek 

Reservoir. None of the gravel pits in the watershed are causing water quality problems. 

RECREATION 

Anthony Lakes Mountain Resort 

Winter skiing has been taking place at Anthony Lakes since early in the 1900 ' s. Interest in 

developing a ski area began in 1938. The Evergreen Ski Club obtained a permit at that time to 

instalI a ski tow and to operate a winter concession from the U. S. Forest Service. The first rope 

tow (1,200 ft .) was installed in 1938 . 

The Little Alps rope tow and ski area operated in the 1950's and 1960's. It was located several 

miles down the Anthony Lakes Highway from the current Anthony Lakes Mountain Resort . 

Little Alps was discontinued and dismantled as the higher Anthony Lakes area was dev eloped 

and gained in popularity (Ingram, 1971). 

Anthony Lakes Mountain Resort (ALMR) is a winter recreation facility located on public land 

managed by the Forest Service high in the Elkhorn Mountains 19 miles west of North Powder. It 

operates under a special use permit from the WalIowa - Whitman National Forest. ALMR 

recently applied for permission to make significant changes to upgrade and expand . An 

Environmental Impact Statement was completed in November 200 I with a recommendation to 

approve the proposed changes. 

Table 15 Anthony Lka es 

Years (winter) 
1986/87 
1987/88 
1988/89 
1989/90 
1990/91 
1991/92 
1992/93 
1993/94 
1994/95 
1995-96 
1996-97 

.Mountam 

Skiers 
34,124 
27 ,521 
30,000 
12,679 
21,802 
21,475 
22 ,624 
18,788 
23,951 
25,895 
25,484 

Resort Sk"ier Days 

Source: Baker Ranger Distri ct, 2001. 
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Recreation types of businesses are likely to be a growing part of the watershed economy. The 

Anthony Lakes Ski Area has continued to expand their recreational opportunities . There are 

many opportunities for dispersed recreation . There are at least three fee hunting enterprises in the 

watershed . 

Roadless Areas 

Much of the southern portion of the mountainous area in the watershed is road less. The Twin 

Mountain Roadless Area extends from Road 73 on the north to the Marble Pass Road on the 

south, totaling 60 ,907 acres. 

South of the Marble Pass Road, the 7,135-acre Marble Point Roadless Area extends to 

Washington Gulch (in a neighboring watershed) . Such large road less areas are rare outside of 

designated wilderness areas (Baker Ranger District, 1999). 

Recreation Trails 

The Elkhorn Crest Trail was constructed in the 1970's, and is the most heavily used trail in the 

Elkhorn Mountains. Its northern end is located within the watershed adjacent to the Anthony 

Lakes Campground. All but 2.5 miles of the 25-mile long trail are in a neighboring watershed. 

The southern end of the trail is at Marble Pass. 

Other mountain recreation trails are summarized in Table 17. 

Table 16 Recreation trai Is in the assessment area 

Trail Miles Comments Vehicles 
Pine Creek 2.5 Steep 

No 
Yes 
No 
No 
No 
Yes, >42" wb 
No 
No 
No 
No 
No 

Rock Creek Lake 3.5 Steep 
Killamacue Lake 3.2 Trailhead on private land 
Summit Lake 2.5 Very steep 
Red Mountain Lake 1.0 Steep, but good trail 
Lost Lake 1.9 Very steep 
North Powder River 2.6 Old stage route to Bourne 
Dutch Flat Lake 12.5 Pack and saddle trail 
Van Patten Lake 1.0 Steep and poor access road 
Black Lake 1.5 Intersects Elkhorn Crest Trail 
Anthony Lake Shoreline 1.0 Part pa ved, part graveled 
Hoeffer Lakes 1.0 Interpreti ve trail 
Source: Baker Ranger District, 1999 
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Elkhorn Drive 

The Elkhorn Drive was designated as a National Forest Scenic Byway in 1989. It has also been 

designated as a State Scenic Byway . The portion of the road that lies in this watershed is also 

known as the Anthony Lakes Highway. It extends from Haines to the Anthony Lakes Basin. The 

Elkhorn Drive continues over the summit to Granite and Sumpter. An estimated 70 ,000 visitors 

used the Byway in 1998 (Baker Ranger District, 1999). 

Campgrounds 

There are not many public campgrounds or picnic areas in the watershed. The Anthony Lakes 

Campground covers approximately 35 acres immediately surrounding Anthony Lake. It has 20 

spaces. The Mud Lake Campground is a 4-acre site 300 feet from Mud Lake with 6 spaces. 

Marble Creek Picnic Area is a 4-acre area adjacent to Marble Creek (Baker Ranger District, 

1999) . 

Fish and Wildlife 

Recreational activities involving fish and wildlife are important in Baker County for both local 

residents and visitors. There are varied opportunities for hunting and angling as well as wildlife 

viewing. The information is presented for Baker County , not just the asses sment are a, because 

available information has been compiled on a county basis. 

The county has a diversity of hunting opportunities for both big game and game bird species . Big 

game includes: elk, deer, mountain goats, big horn sheep, antelope, bear and cougar. The 

majority of hunting is focused on elk and deer. The variety of game birds includes : chukar and 

Hungarian partridge, grouse (ruffed, blue and sage), quail, turkey, ducks and geese. Of these , 

chukar attracts the most use . Hunting is estimated to be about 122,000 hunter-days annually. 

Using a conservative value for a hunter-day of $16.25 , an estimated value for hunting is 

$1 ,984,000. 

In addition to hunting opportunities on public lands and access granted on open private lands , 

there are several private business that provide hunting opportunities on private land for a fee. 

These businesses are primarily focu sed on deer and elk hunting. 
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Anglers can also find a variety of opportunities (lakes, rivers and streams) and species in the 

county. The primary species of interest to anglers are trout, bass and crappie. Other species of 

interest are sturgeon and steelhead. Annual angler-days are estimated to be around 107,000. 

Using a conservative value of $19.25/ angler day the total annual value is $2,335,000. 

A 1996 nationwide survey (USDI, 1996) of fishing, hunting and wildlife-associated recreation 

found that 31% of adult US residents participated in, for their recreation, a variety of wildlife 

viewing activities . In the Powder watershed an example is the elk viewing during the winter at 

the Elkhorn Wildlife Management Area. Three months each year a vendor takes the public on a 

wagon ride to view wintering elk . They have operating since 1992 and have 1,200 to 1,400 

paying customers each year. In addition, 600-700 people also view the elk without taking the 

tour. Wildlife watching is valued in Oregon at $34/day. Annual use for elk viewing of 2,000 

people per year equates to an estimated annual value of $68,000. 

Another popular activity for wildlife viewing is watching nesting and wintering Bald Eagles . 

Localized opportunities occur on Phillips and Unity Reservoirs, as well as on the Snake River. 

The estimated use for angling, hunting and a limited estimate for wildlife viewing totals 

approximately 300,000 user days. That equates to a conservative annual estimated value of $4 .3 

million dollars . 

North Powder Wild and Scenic River 

One Congressionally-designated National Wild and Scenic River is located within the watershed 

(See Figure 26). Congress designated the North Powder River as a National Scenic River from 

its headwaters to the National Forest boundary with the passage of the 1988 Oregon Omnibus 

Wild and Scenic Rivers Act. The North Powder Scenic River corridor is 6.4 miles long and 

encompasses 1,920 acres. 

A River Management Plan is in place to protect the river's free-flow, water quality, and 

Outstandingly Remarkable Values of Scenery and Recreation. A jeep trail parallels the river, but 

the river corridor is otherwise closed to off road motorized use. The jeep trail is closed annually 

for two months from May I to July 1. Firewood cutting is prohibited in the river corridor (Baker 

Ranger District, 1999) . 
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Fi re 23 . 

NORTH POWDER RIVER SCENIC RIVER
 

Upper North Powder River Subwatershed
 
Powder River· Powder Valley Assessment Area
 

o PRPV - Subwatersheds 
/\I PRPV - Streams 

. '] PRPV • Scenic Rivers
c::J PRPV Assessment Boundary 

Source: WWNF 
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MUNICIPAL WATER SUPPLIES AND LAGOONS
 

Baker City Watershed and Water System 

The early miners at Griffin Gulch south of Baker City needed water to work their claims. Their 

needs were met by digging the Auburn Ditch. Auburn Ditch reached from Pine Creek on the 

north to beyond the Auburn town site on the south. Water from Pine Creek, and all of the streams 

between it and Auburn, was conveyed through the ditch to the placer mines southwest of Baker 

City. 

In the early 1900's Baker City purchased the water rights in the Auburn Ditch. These were for 

mining and carried a priority of 1862, and gave Baker City the best water rights on 14 streams 

along the east face of the Elkhorn Mountains. A IS-mile long concrete pipe, made of 2-foot long 

joints, was laid along the Auburn Ditch right-of-way. The pipeline feeds the city's two concrete 

reservoirs located on the hill west of Baker City. 

The Baker City Forest Reserve was established in 1904 to protect this valuable watershed . The 

US Department of Agriculture and the City of Baker entered into a "Cooperative Agreement for 

the purpose of conserving and protecting the water supply of the City of Baker, Oregon" in 1912. 

The Congress of the United States set aside this area as a municipal watershed in 1914. 

The city's water is exceptionally clean, making its municipal watershed one of only two in the 

state that does not require a filtration system. Baker City also has a well located behind the city's 

concrete reservoirs to provide water to the city . The well is primarily used in the spring when 

water from the mountains is turbid. The well pumps 2.5 million gallons Rer day when it is first 

turned on. With prolonged use that rate drops off to under 1 million gallons per day. Water 

quality also drops off with prolonged use because of increasing iron and manganese in the water. 

The well water is warmer than the water obtained from the municipal watershed. Moss grows in 

the well water. The cold water from the mountains remains moss free (Dick Fleming, Baker City 

Director of Public Works, pers. com., 2002) . 

Baker City's main water supply is the natural flow of the creeks. In late summer, when the flow 

of the creeks drops off, the storage reservoir at Goodrich Lake is tapped. The reservoir holds 644 

acre-feet of water or 210 million gallons. The city tries to not use this storage and keeps it as a 

safety reserve. The reservoir has been known to not refill before the next season. Water enters 
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the pipeline after flowing two miles down the creek channel. A pipeline is being planned to 

contain the water in this free flowing reach . 

Goodrich Reservoir and the streams that feed the pipeline are located within the Powder River

Powder Valley Watershed assessment area. Most of the pipeline, the two concrete reservoirs, and 

the well are outside the boundaries of this assessment area. 

Baker City uses approximately one million gallons of water per day (gpd) in the winter. 

Consumption increases to about 3.5 million gpd in the summer, with spikes up to 6 million gpd . 

The water supply is adequate for the current population and for moderate growth. Two projects 
, 

are currently in the planning stage to help the city meet future needs: 

Aquifer Storage. Studies are underway to assess the feasibility of piping excess mountain 

water down the well and storing it in the aquifer during months of low water use. The city 

has been pumping more water from the aquifer than can be naturally replenished each 

year. It is estimated that 1()() million gallons could be stored. That would bring the static 

water level of the well back to its original level when the well was drilled 25 years ago. 

Putting water into the aquifer could begin as soon as spring 2004. 

Pipeline to Goodrich Lake. The city is applying for permits and is working with the 

WWNF for permission to install a pipe all the way to Goodrich Reservoir. In the event of 

a wildfire on the city watershed Goodrich Reservoir could still provide clean water to the 

city with the pipeline in place. Goodrich Reservoir lies above most forested areas. 

Installation of the pipeline could begin the summer of 2004. 

The threat of a wildfire in the Baker City watershed is a concern. Approval has been granted by 

WWNF to allow a 200-foot strip to be logged and thinned along the length of the pipeline during 

the summer of 2003. This strip will provide a buffer in the event of a wildfire. 

A Water Facilities Plan was adopted by Baker City in 2000 that calls for significant 

improvements to the pipeline system from the watershed to the city. The concrete pipe will be 

incrementally replaced over 20 years by ductile pipe . The pipe will be 24 inches in diameter at 

the bottom end of the line, and 18 inches at the upper end . The concrete pipe at the upper end is 

currently 12 inches in diameter. 
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Figure 24. Baker Cit Watershed. 

J l 

Source: Baker City 
Red -Watershed Bound ary, Blue - Old Mountain Pipeline , Green - Goodrich Pipeline 
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City workers need to predict how much water will be needed each day to keep the two concrete 

reservoirs full. If the weather is going to be hot, yard sprinklers will be turned on, and residents' 

demand for water will be higher. Manual adjustments to valves located high on the mountain 

control the flow coming through the pipeline to the reservoir. The adjustments must be made 12

24 hours in advance of the predicted water need . That is the time required for water to make the 

trip down the gravity-flow pipeline to the reservoir. 

If the weather turns cooler than predicted, water demand is lower. If the reservoirs are already 

full , the excess water is dumped into a channel that flows through the golf course. The city is 

proposing two methods to minimize dumping of excess water. One is to turn the water into the 

city's well to refill the aquifer. The other is to install automatic valves with sen sors that would 

allow workers to control valves on the mountain from their office in the city. A third method has 

been suggested. The city could build additional storage capacity that could serve as a surge pond . 

Excess water could be stored and used, and waste would be eliminated. 

Baker City 's lagoon and landfill are not situated within this watershed . Baker City is located 

south of this watershed. 

City of North Powder 

North Powder is one of two incorporated towns located within the Powder River - Powder Valley 

Watershed. North Powder has a population of about 550 people. North Powder is situated on the 

Oregon Trail. The Oregon Trail crossed Powder River two miles south of the town and passed 

one block east of the high school. A stage station was started on the present town site in 1862, 

the post office was established in 1868, and the town was incorporated in 1902. 

Water System 

North Powder's city water system obtains water from a 900-gallon per minute well located 

behind the Cenex service station . A 75-horsepower submersible pump is set at 260 feet in the 

500-foot deep well. The well has a 12-inch casing. The well recovers to its 16-foot static water 

level within five minutes after the pump is shut off. The static water level is monitored weekly 

and does not fluctuate from month to month . Water is pumped to two storage tanks that were 

installed in 1920 and delivered to homes via city pipelines from there . 
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A backup well is located behind the city shops. It is turned on at least once a year to test its 

operation. It has not been used for many years. The water system is in good shape. The city has 

no water meters except for those at larger commercial installations. Grants to improve the system 

will not be available until water meters are installed. The city is putting money away for capital 

improvements. It will require $80,000-100,000 to install meters. 

Water use by the city is approximately 800,000 gallons per day during the summer when lawns 

are being irrigated. In winter, water use drops to 100,000 gallons per day. Average water use 

throughout the year is 280,000 gallons per day. The population of North Powder has grown very 

slowly over the past decades . The water supply is adequate even if significant growth occurs. 

Sewage System and Lagoon 

North Powder has a sewage system and a lagoon. North Powder currently discharges 

approximately 100,000 gallons per day into its lagoon. ODEQ requires that permits for sewage 

systems be renewed every eight years. North Powder's permit for 140,000 gpd will next be up 

for renewal in 2008. 

The lagoon currently discharges treated water into the Powder River from October to May. A 

sprinkler system is under construction in 2004 that will allow the lagoon's effluent to be applied 

through a sprinkler system to 15 acres of land owned by an adjacent farmer. Irrigation will take 

place from May I to October I of each year. 

The quality of treatment was recently improved by the installation of a "pond doctor" that stirs 

the pond. This stirs the water and speeds up the treatment process . The lagoons had been 

operating near capacity for the current population of 550 people. These improvements will 

increase the capacity of the lagoon. 

There is no significant inflow and infiltration into the collection system from groundwater. 

Inflow and infiltration does not appear to be a problem in North Powder. 

The City of North Powder no longer has a landfill. Union Sanitation Service provides garbage 

pick-up for those residents desiring this service . 
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City of Haines 

Haines has a population of about 426. Haines was established in 1884, the same year that the 

railroad was constructed through the valley. The area was a marsh until that year. Farmers 

upstream diverted the water for irrigation . That drained the marsh, and enabled the establishment 

of stockyards and a gathering place for livestock prior to their shipment aboard trains. (Henner, 

2002) Haines grew up around the stockyards. 

Water System 

The city of Haines obtains,its water from two wells. The main well is located next to the Haines 

Museum. It is approximately 300 feet deep, and pumps about 800 gallons per minute. The 

original (older) well is approximately 200 feet deep and pumps about 200 gallons per minute. 

Water from the wells is stored in a 52 ,000-gallon water tower. Water use by the city varied in 

2001 from a high of 1,198 ,320 gallons per day in August to a low of 168,560 gallons per day in 

December. 

Most of the city water mains are new PVC pipe, but some mains need to be replaced . Water 

meters are in place but are not being read . The flat rate being charged residential users is $11.50 

per month, and $14 per month for commercial users . Those rate s are considerably below normal 

rates being charged by cities elsewhere in Oregon. Rates will have to be raised before Haines 

would qualify for grants or loans to improve its water system. Haines has grown slowly over the 

past decades . Its water supply is adequate for projected growth. 

Sewage Syst em and Lagoon 

Haines' sewage system features a pumping station just east of the city. It pumps into a lagoon 

located on the dry hill one mile east of town . ODEQ issued a permit, renewable in 2005 , for the 

lagoon to receive 60,000 gallons per day . Before repairs were made to several sewage lines in 

2001 , the lagoon was receiving nearly 120,000 gallons per day when the water table was high . 

Improperly installed sewer lines were leaking and allowing ground water to inf iltrate. Three 

major leaks were repaired in 2001. Now the lagoon receives 60 ,000-62,000 gallons per day. One 

more leaking line needs to be repaired. 

The city-owned property surrounding the lagoon has been turned into farmland. A neighboring 

farmer leases the land to grow grain and hay . Irrigation water is pumped from the lagoon into the 
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sprinkler system from April to October. The lagoon is large enough to hold the city's winter 

production of sewage without overflow or runoff. 

The lagoon needs to be cleaned and enl arged. A grant was obtained to hire an engineering firm to 

do a facil ities plan. The facilities plan will address the possibility of future growth and 

recommend how to increase lagoon cap acity. 

Landfill 

The city landfill is a 15 to 20-acre parcel located one and a half miles northeast of Haines in the 

dry hills. The license is good until 2048, but the permit must be renewed every 7th year. The 

permit allows for 200 tons of refuse to be dumped per year. Current use of the landfill is 

considerably below that limit. The city recently increased the rates charged for using the landfill. 

The stream nearest to both the landfill and sewage lagoon is the Powder River, about Y2 mile 

away. Neither the landfill nor the lagoon is known to have produced any runoff. The landfill is 

tested annually by ODEQ. No leaching into ground water has been detected . Emissions of 

methane gas have been found . 
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