
Chapter 2 - Watershed Assessment 

Summary and Conclusions 
Riparian vegetation, stream morphology, hydrology, climate, and geographic location influence stream 
temperature. While climate and geographic location are outside of human control, riparian condition, channel 
morphology and hydrology are affected by land use activities. Human activities that can contribute to 
degraded water quality conditions in the Alvord Lake Sub-basin include agriculture activities (including 
grazing) , road location and rural residential development related to riparian disturbances. 

Settlement of the Alvord Lake Sub-basin in the mid-1800s brought about changes in the near stream 
vegetation and hydrologic characteristics of the streams. Historically, human act ivities including agricultural 
practices have altered the stream morphology and hydrology and decreased the amount of riparian vegetation 
in the drainage. The sub-basin includes primarily agricultural lands. Channel straightening, while providing 
relief from local flooding, increases flooding downstream, and may result in the destruction of riparian 
vegetation and increased channel erosion. Irrigation diversions in the lower elevations of the Alvord Lake 
Sub-basin have reduced stream flow levels. 

In general, the TMDL found that the elevated summertime stream temperatures attributed to human caused 
nonpoint sources resulted from the following: 

•	 Near stream vegetation disturbance or removal reduces stream surface shading via decreased 
riparian vegetation height, width and/or density , thus increasing the amount of solar radiation 
reaching the stream surface (shade is commonly measured as percent effective shade or open sky 
percentage). Riparian vegetation also plays an important role in shaping the channel morphology, 
resisting erosive high flows, maintaining floodplain roughness, and maintaining connection with the 
floodplain for increased water storage and hyporheic flows . 

•	 Channel modifications and widening (increased width to depth ratios) increases the stream surface 
area exposed to energy processes, namel y solar radiation. Channel widening decreases potential 
shading effectiveness of shade-producing near-stream vegetation. 

•	 Reduction of summertime flows decrease the thermal assimilative capacity of streams, causing 
larger temperature increases in stream segments where flows are reduced. 

•	 Upland vegetation disturbance or removal decreases the ability of the uplands to safely capture 
and store precipitation and augment the volume of late season stream flows. 

Land use activities in the Alvord Lake Sub-basin are managed either by the BLM (who manage 82% of the 
land in the sub-basin) or by private landowners. Although Oregon counties have authority to regulate land 
use activities through local comprehensive plans , it is unlikely that either Harney or Malheur County would 
have regulatory responsibilities over activities that would influence stream temperature. Given the extremely 
rural character of the Alvord Lake Sub-basin, riparian activities on private land would either be managed 
under an Agricultural Water Quality Management Area Plan (SB 1010 Plan) or under the Forest Practices 
Act. 

Importance of topic to long-term watershed health in the Alvord Lake Sub-basin. 

In land scape sys tems, good water quality usuall y eq uates to goo d watershed health . Some water quality 
parameters are indicators of overall watershed health parameters. In this light, water quality is the effect, 
and watershed health parameters are the cause. So it is watershed health that is important to water quality. 
In this connection , the Oregon TMDL process used the con cept of effective shade and defined desirable 
plant co mmunities to be the management goal which in the long-term will insure water quality . 
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Issues, concerns and action items. 

•	 HCW C and others shou ld strive to educate the public on the connection of water quality and 
wa tershed health. 

•	 In the rangelands of the sub-basi n, wate rshed enhancement projects encompassing ripa rian 
zones shou ld have as a goal the deve lopment and maint enance of healthy ripar ian plant 
co mmunities. 

Mickey Hot Springs: a seemingly nice, pleasant, 
high desert oasis . . . 

Photo HCWC 

... wait, you better be careful!! 

Photo HCW C 
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FISH AND FISH HABITAT
 

Information sources and authors 

The text for this section comes from multiple sources , with the Oregon TIvIDL and Oregon Department of 
Fish and Wildlife personnel and in-house data being the most conunon. The generi c information from 
those sources is not specifically cited in most cases. Other specific data sources are cited. 

The Alvord Lake Sub-basin contains approximately 485 miles of perennial streams, an unmeasured length of 
intermittent streams, plus numerous springs, pond s, lakes, and reservoirs. Fish inhabit portions of each of 
these water body types in the sub-basin. 

The sub-basin provides habitat for these native fish species: Lahontan cutthroat trout, Borax Lake chub and 
Alvord chub. Alvord cutthroat trout historically occurred in the sub-basin. However, it is now thought to be 
extinct. The sub-basin also contains introduced Lahontan cutthroat trout, brown trout, rainbow/cutthroat 
hybrid trout and goldfish (see Map 4). A high proportion of the native fish fauna is endemic to relativel y 
small , localized regions, primarily due to the unique post-Pleistocene climatic and geologic history of the 
Great Basin. Of the three native fish populations, the Borax Lake chub and the Alvord chub are only found in 
the Alvord Lake Sub-basin, whereas the Lahontan cutthroat trout is also found outside the sub-basin. 

The Lahontan cutthroat trout and Borax Lake chub are listed as threatened and endangered , respectively , by 
both the State of Oregon and the Federal Government. The Alvord Chub is a federal "Species of Concern" 
and state sensitive species because of its limited distribution in Oregon. 

The zoogeography of the present day fish assemblage is poorly documented. The native chub species likely 
have origins from the Lahontan basin (Smith 1978) to the south in Nevada. The Alvord cutthroat trout, which 
is the native trout that occupied some streams in the region, is now extinct according to Behnke (1992). The 
Lahontan cutthroat trout originated from the Lahontan basin; however, the mechanism by which they arrived 
in the Alvord Lake Sub-basin is unclear. Lahontan cutthroat trout found in streams originating on the east 
side of the Steens Mountain and the Pueblo Mountains are the descendents of fish transplanted from 
Whitehorse and Willow Creeks in the Trout Creek Mountains by the Oregon Department of Fish & Wildlife 
(ODFW). Given the absence of natural mechanisms, like large rivers or lakes, to connect and distribute fish 
populations, the fish species within the Alvord Lake Sub-basin are now dispersed in isolated streams and 
habitats where water has been continuously available in suitable habitat conditions. 

A variety of non-native fish species have been introduced to the area. The ODFW periodically stocks 
hatchery-raised Lahontan cutthroat trout in Mann Lake and Juniper Lake. In the past ODFW also stocked 
hatchery-raised Lahontan cutthroat trout in Wildhorse Lake. Descendents of those stocked fish now occupy 
Wildhorse Lake and Wildhorse Creek. Past rainbow trout stocking of the Trout Creek system has resulted 
there in a self-sustaining population of rainbow-cutthroat hybrids. The source of those rainbow stockings is 
uncertain as the ODFW does not have written records of their stocking rainbow trout in the Trout Creek 
system. However some local residents believe they remember ODFW being the source. In addition, there has 
been unauthorized stocking of brown trout in Van Horn Creek in the Pueblo Mountains, and goldfish in 
Mann Lake. 

The size and viability of fish populations is highly dependent on the quantity and quality of available habitat. 
The condition of aquatic habitat, in turn, is a reflection of physical and biological processes operating 
throughout the watershed . For example, streams transport water and sediment through a watershed. Changes 
in rates of erosion in upland areas can therefore affect stream ecosystems. Increases in fine sediment supply 
to the stream may negatively affect salmonid spawning and the production of aquatic macroinvertebrates, an 
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important food source for all fish. Therefore, the integrity of uplands in the watershed has consequences for 
the health of aquatic ecosystems and the health of the inhabitants of those ecosystems. 

Fish habitat is also dependent on the integrity of the stream channel, floodplain, and adjacent riparian 
vegetation. Riparian vegetation moderates water temperature, influences channel morphology, adds structure 
to the banks to reduce erosion, and provides overhead cover for fish. Intact vegetated floodplains dissipate 
stream energy, store water for later release, and provide rearing areas for juvenile fish. Well-established 
riparian woodlands also supply woody debris to the stream channel, an important component in developing 
habitat complexity in stream channels. 

Water quality is another indicator of the condition of fish habitat. Some streams in the Alvord Lake Sub
basin have been listed as water-quality limited for exceeding the temperature standard (see pages 39-45, plus 
Map 4, next page .). Most of these streams contain special status fish species. Fisheries management in the 
area is ongoing to restore, maintain, or improve habitat to provide for diverse and self-sustaining 
communities of fishes and other aquatic organisms. 
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Special Status Fish Species 
The following section is a description of special status fish species found in the area. It includes a discussion 
of distribution and current status, important habitat relationships, and key factors influencing status. Portions 
of the following discussion is excerpted from the Southeast Oregon Resource Management Plan (USDI 
1998b) and the Interior Columbia Basin Ecosystem Management Project (ICBEMP) Scientific Assessment 
(USDA/USDI 1996). 

Lahontan Cutthroat Trout. The Lahontan cutthroat trout is native to the Pleistocene Lake Lahontan Basin 
of northwestern Nevada, northeastern California, and a small adjacent portion of southeastern Oregon. It has 
been introduced elsewhere in southeastern Oregon and eastern Washington. 

During the 1970s and early 1980s, Lahontan cutthroat trout from Willow and Whitehorse creeks were 
introduced into Denio, Van Hom, Pike, Mosquito, Little McCoy, Big Alvord, Little Alvord, Cottonwood, 
and Willow creeks in the Alvord Lake Sub-basin. Those introductions were successful. In 2004 all of these 
streams were sampled except Denio Creek . Those 2004 surveys found Lahontan cutthroat trout in all 
sampled streams except Van Hom Creek, where only brown trout were collected. A population of hatchery
produced Lahontan cutthroat trout also inhabits Mann Lake, Wildhorse Lake, and Wildhorse Creek. Since 
these fish originated from hatchery stock , they are not considered pure -strain Lahontan cutthroat trout and 
are not considered a protected species. 

Pursuant to the Endangered Species Act (ESA), this subspecies is federally listed as threatened throughout its 
range. The BLM and the USFWS conduct interagency consultation pursuant to Section 7 of the ESA 
regarding authorization of grazing permits where Lahontan cutthroat trout are present and may be affected, 
except for hatchery produced populations. These consultations have concluded that current grazing practices 
are not likely to jeopardize the continued existence of the trout. The USFWS Biological Opinions (USFWS 
2001, 1999, and 1995) further recognize that current livestock grazing practices associated with these permits 
allow for the continued improvement of instream and riparian conditions. In 1995 , the USFWS office in 
Reno, Nevada formalized a cooperative management agreement among the ODFW, the Nevada Division of 
Wildlife, the USFS, and the BLM for the coordination and performance of activities identified in the 
Lahontan Cutthroat Trout Recovery Plan. The primary purpose of the agreement was to provide specific 
direction to conserve the trout and reduce or remove threats that could prevent its recovery. 
Although somewhat hardier than other cutthroats, the Lahontan subspecies requires cool water temperatures, 
deep-water refuges, and silt-free gravels for spawning. Optimal riverine habitat for Lahontan cutthroat trout 
is characterized as clear, cold water with an average maximum summer temperature of less than 22° C (72° 
F); an approximate one-to-one pool-to-riffle ratio; well-vegetated, stable stream banks; at least 50% of the 
stream area providing cover; a relatively stable water flow regime; and a relatively silt-free rocky substrate in 
riffle-run areas (USFWS 1995b) . 

The size and range of Lahontan cutthroat trout populations are known to fluctuate through time. Table 6 
shows the estimated populations of Lahontan cutthroat trout in the combined Willow and Whitehorse Creek 
drainages in the southern end of the sub-basin for five different years starting in 1985. These population 
estimates were obtained by the Oregon Department of Fish and Wildlife using electrofishing techniques. 
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Table 6. Estimated Lahontan Cutthroat Trout Populations in the Willow and Whitehorse Creek 
Drainages. Survey and analy sis techniques varied through the years, but ODFW feels the table data are 
reasonably good population estimates. N.E. = not estimated , N.D. =not determined. 

1985 

1989 

1994 

1999 

2005 

79,000 

9,000 

39,500 

N.E. 

N.B. 

~6 0 , 0 00 (>3" Ion ) 

~8 ,000 (>3" Ion ) 

22,000 

32 ,000 

13,500 

N.D. 

N.D . 

16,900 - 27,000 

27,800 - 36,100 

9,900-17,100 

Various factors are capable of influencing Lahontan cutthroat trout populations. These include the possible 
presence of other competing fish species, habitat health and weather/climatic conditions. In the Willow and 
Whitehorse drainages, weather/climatic conditions and habitat health are the factors which influence the 
changing Lahontan population sizes shown in Table 6. 

Non-native, competing saImonid fish species can cause lower Lahontan numbers, through a combination of 
predation, competition or genetic introgression. However, there are no known non-native saImonids in the 
Willow and Whitehorse drainages. The only known presence of non-native salmonids associated with 
existing Lahontan cutthroat trout in the sub-basin are brown trout in Van Horn Creek in the Pueblo 
Mountains. 

Habitat health or degradation, especially loss of riparian vegetation, has been identified as a key factor 
impacting some Oregon Lahontan populations. Loss of vegetation can result in the loss of forage organisms 
and cover (Hanson et al. 1993). Excessive turbidity and sedimentation also contribute to habitat degradation 
problems because of their effects on food production, spawning areas, and feeding ability (Hanson et aI. 
1993). In addition, habitat degradation often compounds the effects of weather/climatic conditions. Loss of 
riparian vegetation can contribute to increases in summer stream temperatures that exceed those considered 
optimal for the sub-species. Also, the lack of cover can increase the likelihood a stream will freeze during 
low winter temperatures. 

While degrading habitat conditions could theoretically explain the general trend in lower fish numbers in the 
21 years spanned by the Table 6 surveys, it is widely acknowledged that riparian habitat in the two 
watersheds has been improving in that time period . In the late 1980s and early 1990s, a coalition of federal 
and state managers and scientists, local landowners and representati ves of the environmental community 
agreed upon and implemented significant land management changes in the Trout Creek Mountains. These 
changes included extensive non-use of the range, fencing of riparian zones, and adjusted livestock use 
schedules. These management changes have resulted in improved riparian and fish habitat conditions 
throughout most of the Willow and Whitehorse drainages. Table 4 (page 20) indicates that 110.5 miles of 
114.0 total miles of streams assessed for riparian trend in these two drainages are now considered to have an 
Upward trend (Vale BLM data) . Fish habitat in these drainages, as indicated by the general health of the 
riparian zones and their vegetation, is now considered healthy and resilient to disturbances. Therefore fish 
habitat is not now considered to be a source of significant fluctuations in population size s (ODFW Aquatic 
Inventories Project, unpublished data.) 
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The changes in the population sizes shown in Table 6 are best understood by considering weather/climatic 
conditions, with additional influence by habitat conditions. The dramatic drop in the population between 
1985 and 1989 followed dry conditions between the two sampling years and an extreme cold period in early 
1989 (approximately February 6-9, 1989, see temperature data for the Whitehorse Ranch at the 
wrcc@dri.edu link mentioned on page 96). That cold period is assumed to have frozen much of the creeks in 
the drainages and killed many fish. The recorded low temperatures for those four days were all between - I8 
and -21 degrees Fahrenheit, and are some of the coldest temperatures ever recorded for the Whitehorse 
Ranch weather station. Poor riparian cover is assumed to have contributed to the amount of stream freezing 
and the loss of fish. The population recovery from 1989 to 1999 coincides with habitat recovery and several 
high water years between those dates. There was an extended drought between 1999 and 2005 until the 
spring of 2005 when significant rain fell in the drainages. The population fell during that drought period from 
approximately 32,000 in 1999 to 13,500 in 2005. (Note: The >1 year old fish sampled in 2005 would have 
hatched in or before 2004, and the wet spring of 2005 would have little if any effect on the population in 
2005.) 

The effect of drought conditions on Lahontan cutthroat trout populations is understandable considering the 
very dry nature of these drainages. In addition to fish population size, ODFW noted the expansion and 
contraction of the range of the populations during their surveys. In dry periods the extent and amount of the 
surface water in many Alvord Lake Sub-basin creek channels decreases, along with a decrease of inhabitable 
stream length . Conversely, in wetter periods there are more miles of flowing water and/or the amount of 
water in any given place can be greater. Additionally, more flowing water usually indicates lower summer 
water temperatures, resulting in more favorable habitat. In reviewing the populations estimates (Table 6) for 
1985, 1989 and 1994, Jones et al. (1998) concluded that the "population appears to expand during favorable 
conditions, as in 1985, and contracts during unfavorable conditions, as in 1989 and 1994." Similarly, ODFW 
data for 1999 indicates that there was 37% greater stream length occupied by fish than in 1994 (77 krn [47.7 
miles] vs. 56 krn [34.7 miles]). That 37% increase of occupied stream length is comparable to the 46% 
estimated increase in fish populations between 1994 and 1999 (22 ,100 to 32,300). It is likely that the 1999 
and 2005 population estimates would have been lower without the known improvement of the habitat 
resulting from the cooperative management changes implemented around 1990. When examining population 
estimates after several years of drought (i.e. 1999 - 2005), it appears that improved habitat conditions allow 
more fish to survive during a drought cycle. 

ODFW recently performed a statistical analysis to show the relationship between Lahontan cutthroat trout 
populations, and wet and dry climate cycles (previously unpublished ODFW data May 2006). This process 
showed mathematically that there is a correlation between climate and population . They used regression 
analysis to show that the adult Lahontan cutthroat populations shown in Table 6 (third column) increase and 
decrease with increasing and decreasing stream flow. 

Neither Willow Creek nor Whitehorse Creek have stream flow gauges. Instead ODFW used gauge data for 
this analysis from McDermitt Creek which is just south of the Willow/Whitehorse drainages. The headwaters 
of Willow Creek, Whitehorse Creek and McDermitt Creek are directly adjacent to each other in the Trout 
Creek Mountains. Due to the drainages being subject to essentially the same weather patterns, it is assumed 
for this analysis that the Willow/Whitehorse drainages and the McDermitt Creek drainage have relatively 
similar stream flow amounts (discharges) on a year -to-year basis. 

ODFW computed the McDermitt Creek mean (average) acre feet (ac-ft) discharge for five year periods for 
each of the Table 6 sampling years and used those as surrogates for the Willow/Whitehorse creek stream 
flows. Each five year period included the year of sampling, plus the previous four years. Since Lahontan 
cutthroat trout live for as much as four or five years, the five year discharge average is the significant period 
of influence on nearly all fish sampled in each of the sampling years. For the 2005 sampling, discharge data 
for parts of only four years was averaged as the gauging station was terminated in September of 2004. Figure 
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5 is the ODFW graph showing the population estimates and the estimated mean five year discharge amounts. 
ODFW performed two regression analyses, the first using all five sets of flow and population data. In the 
second analysis they left out the 1989 data which was assumed to be highly influenced by the deep freeze 
with high fish mortality which occurred in the winter prior to the 1989 sampling. In Figure 5 the data for all 
five sampling years are shown as red-filled circles, and the data for the four sampling years (1989 excluded) 
are additionally shown as having a blue diamond inside the circles. 

Figure 5. ODFW Regression Analyses: Lahontan Cutthroat Trout Populations vs. Stream Discharge. 
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Regression analyses results in 'best fit' lines (graphed as in Figure 5) and two important statistics. The red 
line and red numerical results in the bottom right are the results of analyzing the data of all five sampling 
years. The blue line and blue numerical results in the upper left are the results of analyzing the data of the 
four sampling years, with 1989 left out. The first important statistic is represented by 1.41 in the red equation 
and the 1.42 in the blue equation. Simply explained, those numbers being positive indicate that as the 
average stream flow increases, the population estimate also increases. The other and often more important 
statistic determined by regression analysis is an R2 value. R2 values range from 0.0 to 1.0, with values closer 
to 1.0 indicating a stronger relationship between the two variables. The two computed values of 0.63 and 
0.88 indicate that the population size of Lahontan cutthroat trout is greatly influenced by the amount of water 
in the drainages prior to sampling. If those R2 values were significantly smaller, such as less than 0.5, then 
the conclusions would be that other factors are also having significant influence on the fish populations . The 
R2 value of 0.63 being much lower than 0.88 indicates that the fish numbers were substantially different than 
one would expect for that flow period. In this case the fish numbers were much lower than would be 
predicted (see Figure 5 and the fact that the 1989 data point is much lower than the lines.) This appears to 
confirm the expected influence of the extreme cold prior to the sampling in 1989. 

In conclusion, the regression analysis results appear to strongly confirm the earlier discussion and the 
mentioned results of Jones et al. (1998) and ODFW findings. Those analyses also concluded that recent 
water flow amounts affect the numbers of Lahontan cutthroat trout, but with different methods. While the 
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relationship is intuitive, the R2 value of 0.88 for the four sampling years which did not have a known 
disruptive event indicates a very strong influence by the amount of water on the number of fish . 

Borax Lake Chub. The Borax Lake chub is a small minnow restricted to the Borax Lake ecosystem (size 
~ 10 acres) south of Alvord Lake (see Map 3, page II) . The Borax Lake chub is a sister taxon of the Alvord 
chub that became isolated as the waters of pluvial Lake Alvord receded (Williams and Bond 1983). In 
addition to Borax Lake itself, the Borax Lake outflow channel and Lower Borax Lake Reservoir have 
provided Borax Lake chub habitat in the past; however, the species is not present in those locations at this 
time. Water flows from the elevated rim of Borax Lake in many directions, but most typically to the 
southwest, where it enters a marsh and then flows into Lower Borax Lake (a reservoir) . Chub reproduction is 
limited to Borax Lake . The fish occur throughout the lake except in hot spring inflow areas, where 
temperatures exceed approximately 340 C (930 F). 

From 1986 to 2005, population estimates for the Borax Lake chub ranged from 3,900 to 34,000 depending on 
the year and season (Williams 1995, plus unpublished data from ODFW and The Nature Conservancy). 

Proposed geothermal energy exploration and manipulation of surface flows from Borax Lake were the 
primary factors that resulted in the 1980 listing of the species by emergency provision under the ESA. 
Changes in thermal flows that enter the lake may cause slight temperature increases or decreases that could 
be detrimental to the species. Alterations in surface flows from Borax Lake could isolate subpopulations 
adjacent to the lake causing their desiccation. In 2000 the public lands surrounding Borax Lake were 
included in a mineral withdrawal area designated by the Steens Mountain Cooperative Management and 
Protection Act (2000) . This management change has in essence removed the greatest potential threat to the 
Borax Lake ecosystem. 

Due to the restricted size of the lake other threats still exist, including potential introductions of chemicals or 
non-native species. Protection of the fragile salt crusts that maintain water level at Borax Lake is also critical 
(USFWS 1987). Livestock grazing and physical damage from OHVs, mechanized vehicles and humans are 
the primary risks to shoreline salt crusts. The Borax Lake chub is also at risk because of its highly restricted 
range and specialized habitats. Borax Lake, Lower Borax Lake, and the surrounding block of land totaling 
640 acres is designated critical habitat for the Borax Lake chub. (USFWS 1987). 

Alvord Chub. Alvord chub are endemic to the Alvord Lake Sub-basin of southeastern Oregon and 
northwestern Nevada. The Alvord chub is a moderately sized minnow that inhabits marshes , creeks, and 
springs with little or no current. The American Fisheries Society considers the Alvord chub to be a species of 
special concern (Williams et al. 1989), and it is a BLM special status species. 

The Alvord chub is widely distributed within springs, creeks, and lakes in and just outside of the Alvord 
Lake Sub-basin. Williams and Bond (1983) reported Alvord chub from 16 localities, including Serrano Pond, 
Trout Creek, Alvord Lake, and Pueblo Slough in Oregon, as well as Bog Hot Creek, Bog Hot Reservoir, 
Thousand Creek Spring, Thousand Creek, Continental Lake , Warm Spring, Dufurrena Ponds, Gridley 
Springs, and West Spring in Nevada. The distribution of this species has apparently changed little during the 
past 100 years except for a recent report of AIvord chub in Juni per Lake, Oregon (Bond 1974), where they 
were introduced and subsequently disappeared, and the elimination of the Alvord chub population from 
Thousand Creek Spring . 

The Alvord chub occurs in a wide variety of available habitats such as isolated springs, cool and warm water 
creeks, reservoirs, and lakes. Within the principal creek systems where they live, chubs occur commonly in 
the mid and lower elevation sections, but are rare or absent entirel y in high elevations. Within spring 
systems, the Alvord chub occupies a variety of spring habitats except springs with water temperatures above 
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310 C (880 F). Alvord chub are absent from Bog Hot Springs, which is fishless, and from Borax Lake, which 
is occupied by the Borax Lake chub. 

Alvord chub appear capable of occupying a wide range of habitat conditions as long as relatively clean water 
persists that is free of introduced species. The Alvord chub has been eliminated from Thousand Creek Spring 
because of the presence of introduced guppies. Alvord chub are absent from some ponds at Dufurrena, which 
are dominated by introduced sunfish (Williams and Bond 1983). Introductions of non-native fish and 
diversion of stream flows pose the greatest immediate risk to populations. Maintenance of the integrity of 
aquifers that feed surface waters in the Alvord Basin is critical to the long-term persistence of this species. 

Other Fish Species 
Rainbow/Cutthroat Hybrid Trout. The fish that currently inhabit the Trout Creeks (Trout Creek, Big Trout 
Creek, and Little Trout Creek) are a hybridized mix of rainbow and the Alvord cutthroat trout. It is assumed 
the dominant characteristics of these fish are those of an exotic rainbow trout. The stocking of rainbow trout 
in the Trout Creeks apparently started in the late 1920s and persisted for many years which increased 
competition for food and habitat, and caused genetic introgression of the endemic Alvord cutthroat trout. The 
Alvord cutthroat trout which originally occupied this system is presumed extinct (Behnke, 1992). There have 
been no life history studies of the current hybrid form of rainbowlcutthroat trout although it is assumed this 
fish has similar life history attributes as the Lahontan cutthroat trout given phenotypic adaptation to the 
desert environment. 

Brown Trout. Brown trout are native to Europe. They are piscivorous (eat other fish ) and efficiently 
compete with other trout species in altered, warm water habitats. Although they are not currently stocked in 
any streams of the sub-basin, brown trout are found in the lower portion of Van Horn Creek. They were first 
observed there by fish biologists in 1983 , the result of an illegal introduction. They were observed again in 
Van Horn Creek in 1991 and in 2004. The abundance of brown trout in Van Horn Creek has not been 
estimated nor has the life history been studied. Van Horn Creek is the only known location of brown trout in 
the sub-basin. 

Goldfish. Goldfish were illegally introduced into Mann Lake sometime before 2001 (ODFW, unpublished 
data) . The goldfish population is thriving in the Jake, impacting both water quality and the Lahontan 
cutthroat trout population. Goldfish disturb the lake bottom while feeding, increasing water turbidity. The 
high turbidity reduces aquatic plant growth and limits Lahontan cutthroat trout feeding ability. In addition, 
goldfish compete with young Lahontan cutthroat trout for food. 

Importance of topic to long-term watershed health in the Alvord Lake Sub-basin. 

Fish are generally indica tors of watershed health. To a lesser de gree they ca n influence that health. 
Desirabl e native species ca n positively influence their own habi tat by nutrient cycling and the consequent 
effects on inverte brate populations . How ever, und esirable non-n ative species (for example goldfish in 
Mann Lake) can negativel y impact the habitat of native fish, by influencing factors such as tur bidity and 
aquatic vegetation. Maintaining healthy populations of native fish implies the maintenance of watershed 
integrity. 
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Issues, concerns and action items. 

•	 Incre ase public aware ness of the relat ionship between health y watersh eds and health y fish 
populations. 

•	 Increase public awareness of the relat ion sh ips between climate cycles, the health of riparian 
zones and the ex tent and size of fish pop ula tions. 

•	 Increase public awa reness of the consequences of illega l fish introductio ns, and work to prevent 
such introductions. 
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SPECIAL STATUS BIRD SPECIES
 

Information sources and authors 

The text for this section come s from a variety of sources. The or iginal text came from the Andrews FEIS, 
but it has been modified by HCWC with help from EOARC, ODFW and BLM scientists and technical 
staff. 

Greater Sage-Grouse 
The western subspecies of the greater sage-grouse is a species of concern in the Alvord Lake Sub-basin. It is 
currently listed as a BLM sensitive species. Sage-grouse populations have exhibited long-term declines 
throughout North America, declining by 33% over the past 30 to 40 years. The species has disappeared in 
five states (Arizona, New Mexico, OkJahoma, Kansas, and Nebraska) and one province (British Columbia). 
It is "at risk" in six other states (Washington , California, Utah, Colorado, North Dakota, South Dakota) and 
two provinces (Alberta, Saskatchewan). Even in states where the species is considered to be "secure" 
(Oregon, Nevada, Idaho, Wyoming, Montana), long-term population declines have averaged 30% (Connelly 
and Braun 1997; Crawford and Lutz 1985). The ODFW has indicated that the population is now stable in 
Oregon (Willis 1993). 

Sage-grouse depend largely on sagebrush-grassland communities. In Oregon, 
sage-grouse are most commonly found at elevations of 4000 to 8000 feet , with 
annual precipitation of 10 to 16 inches (25 to 38 ern) on rolling topography 
with slopes less than 30%. Migratory sage-grouse populations may travel great 
distances seasonally. Summer and winter ranges may be greater than 50 miles 
apart. Free water is a component of sage-grouse habitat, but it is not required 
for daily survival. Water is used when available from late spring through late 
fall, and sage-grouse attain their highest population densities in areas that 
contain abundant and well distributed surface water. They can rely on snow 
and ice during the winter months and moisture from succulent plants when 
available. 

Photo courtesy of BLM 

A variety of vegetation types are needed through the seasons of a year to meet sage-grouse habitat needs . 
Stands of sagebrush or other dominant shrub species constitute the most desirable habitat. In general, good 
habitat should contain some small canopy openings, some dense shrub stands, and approximately equal 
amounts of big and dwarf sagebrush or other shrub species. 

Because of the status of sage-grouse and its declining numbers in many western states, its ecology (i.e. life 
history, habitat use, etc.) and management have become important considerations in larger land management 
decisions. Recent research has focused on describing commonly used habitats during specific life history 
stages (Connelly et al. 2000, Crawford et al . 2004, Rowland 2004). 

Four important life history stages are lekking (mating), nesting, brood rearing and winter use . Lek sites are 
usually small (less than 1 acre to 10 acres), generally open areas commonly found in sagebrush-grassland 
habitats. Due to their small size and usual open nature, which can occur because of a variety of influences 
(both natural and human-induced) potential lek sites are not considered limiting. The other three life history 
stages are considered more limiting in ensuring the successful hatching and raising of young birds. All three 
of these life history stages most commonly occur in sagebrush-grassland habitats. Big sagebrush (Artemisia 
tridentatai is the most common species dominating these communities, but smaller sagebrush species and 
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non-sage shrub species sometimes dominate areas periodically used by sage-grouse. Recent research has 
shown that three big sagebrush subspecies, Wyoming big sagebrush (Artemisia tridentata ssp. 
wyomingensisi, basin big sagebrush (Artemisia tridentata ssp. tridentata), and mountain big sagebrush 
(Artemisia tridentata ssp. vaseyana) provide different habitat characteristics due to their natural size 
differences, and therefore should not be considered equivalent in providing suitable habitat. 

Vegetation requirements for the three limiting life history stages are variable. Optimal canopy cover amounts 
of the following plant groups have been shown to vary between life history stages: tall shrubs , low and 
moderate height shrubs, grasses (tall and short) and forbs (sometimes classified as ' key' and 'non-key '). In 
general, the amount of the dominant shrub cover appears to decrease going from nesting to brood rearing to 
winter use sites. This can be explained by the decreasing need for protective cover as the young birds mature. 
Nest site requirements can be specific to the exact nesting area, but need not be consistent throughout a larger 
area which may have only islands or small regions suitable for nesting . Brood rearing sites tend to be closer 
to longer term open water than nesting sites. Winter use sites do not need open water as snow and ice can be 
used by sage-grouse as water sources. 

Sage-grouse populations in the Alvord Lake Sub-basin and throughout eastern Oregon have been and will 
continue to be influenced by human activity, and by natural phenomena which are now partially controlled 
by human activity. Fire, livestock grazing, cheatgrass and other weed invasions, range improvements and 
juniper expansion are all management issues or factors which are tied to sage-grouse population levels. The 
interactions of these factors are not always straightforward and management goals for one may not be 
desirable in light of others. For example, fire is increasingly used to control juniper invasions, but fire will 
remove big sagebrush (Artemi sia tridentata), therefore the availability of functional sage-grouse habitat 
should be taken into consideration when designing large restoration projects. In addition, in some 
environments fire can allow dominance by cheatgrass or possibly other weeds, thus greatly reducing an 
area's suitability as sage-grouse habitat. 

To successfully manage for sage-grouse, healthy sagebrush habitat is required. Healthy sagebrush-grassland 
communities will also insure healthy watersheds by providing adequate capture and storage of water, stable 
soils, diverse vegetation, and suitable habitat for other species. 

Importance of topic to long-term watershed health in the Alvord Lake Sub-basin. 

Sage-grou se live in and depend largel y on the common sagebrush-grassland communities in the sub
basin. Signifi cant changes to those plant communities can potentially be harmful to sage-grouse 
populati ons. Th ose plant communities are threatened by a variety of factors (e.g. fire , noxious weeds, 
cheatgrass, juniper invasion, etc .) which need to be managed with multiple objectives in mind. Rather 
than being a factor of watershed health, sage-grouse populations are affected by watershed health in the 
sub-basin. 

Issues, concerns and action items. 

•	 Increase publ ic awareness of the importance of sage-grouse as an indicator of watershed health. 

•	 Increase publi c awareness of the effec ts of various threat s (fire, noxious weed s, cheatgrass, 
juniper invasion, etc.) to the required sagebrush-grassland communities used by sage-grouse. 

•	 Maintain the political will for a strong, continued effort to balance management objectives to 
allow overall ecosystem health. 

•	 Increase the aw areness of the impacts of rangeland management on sage-grouse habitat. 
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VEGETATION PROBLEMS
 

This section describes three of the large st apparent 
threats to watershed health in the sub-basin . Each 
involves invasive plants which disrupt and replace 
native vegetation . Western juniper is a native tree 
species which can become problematic when it 
grows into areas it once did not occupy. The other 
two problems involve non-native species
cheatgrass and plants which are designated as 
noxious weeds. 

Photo courtesy of BLM 

Western Juniper 

Information sources and authors 

The majority of the information for this section is from a publication from EOARC, "Bi ology, Ecology , 
and Managem ent of Western Juniper (Juniperus occidenta/is)" by Miller et aI., 2005. Additionally, a 
small amount of material was provided by Burns BLM and HCW C. 

General Attributes. Western juniper (Juniperus occidentalis var. occidentalis Hook .) is native to the Alvord 
Lake Sub-basin and southeastern Oregon. There is scientific evidence of its presence in southeastern Oregon 
for 4,800 years and in south-central Oregon for 6,600 years. In its natural settings, western juniper is an 
important and beneficial species to biological diversity and watershed health. However, due to its spread to 
new habitats and its increased cover on many sites, it has become one of largest threats to the biological 
diversity and watershed health of southeastern Oregon and to parts of the Alvord Lake Sub -basin. 

Western juniper is important to diversity and watershed health because it is the only native tree species which 
can grow in much of semi-arid southeastern Oregon. When found in limited amounts it provides a valuable 
layer of tall plant growth over the sagebrush and other shrubs that generally dominate the area, providing 
benefits to a wide variety of animals that reside in the sub-basin for parts or all of their life cycles. 

Western juniper historically appears to have occupied rocky ridges, low sagebrush (Artemisia arbus culai 
flats, and pumice soils where understory vegetation was too sparse to carry fire. These "fire-safe" sites often 
had less than 10% tree canopy cover on the rocky shallow soils and up to 10 to 25% tree canopy cover in 
more productive soils. Tree establi shment on these sites was certainly very low, but once established trees 
tended to live to old age due to the lack of fire. These sites can still be recognized by the relatively sparse 
canopy cover of juniper, generally round -topped trees (versus conical shaped younger trees), the presence of 
standing and on-the-ground dead trees and tree parts, decadent trees (significant numbers of dead limbs), 
abundance of lichen on dead branches, and hollows and cavities in the wood . 
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Western juniper is now greatly increasing throughout its range. It is moving out from the fire-safe sites and 
occupying many different habitats. When it increases in an area to the point of dominating the landscape and 
forming closed stands it has detrimental effects on associated vegetation, and consequently on animals which 
use the areas. It also affects some physical processes which are part of watershed health. In this use the term 
' closed stands' indicates western juniper stands with a canopy cover of approximately 25 to 65% of an area, 
depending on the site and associated vegetation. The detrimental effects not only impact the natural 
biological and physical functions, but they also limit human use of the impacted areas. 

The current increases in extent and density of western juniper in its native range is considered to be at least 
partially due to fire suppression and other human influences on the landscape. These increases and effects 
have been the subject of a wide variety of scientific studies for many decades . In recent years, much of that 
research has been carried out by scientists based at the Eastern Oregon Agricultural Research Center 
(EOARC) in Bums, Oregon. Scientists from EOARC have written a document titled Biology, Ecology, and 
Management of Western Juniper (Junip erus occidentalis) (Miller et aI., 2005). That document is a review of 
the scientific literature of western juniper. It includes guidelines for choosing juniper treatments, and 
identifies the knowledge gaps in our understanding of the biology, ecology, history and management of 
western juniper. 

Throughout its range western juniper is usually the only conifer species on a site except where western 
juniper woodlands adjoin ponderosa pine (Pinus ponderosa) forests. There are no ponderosa pine forests in 
the Alvord Lake Sub-basin. Consequently western juniper is usually the only tree species on sub-basin sites 
except when found with aspen (Populus tremuloides) or cottonwood (Populus trichocarpa and/or P. 
angustifolia). 

Western juniper is a long-lived species-often living more than 1,000 years. It becomes reproductively 
mature in 40 years. It is submonoecious and develops male cones in early spring, which attain full size 
the first summer and mature during the second summer. Female cones persist on trees for nearly two 
years. Seeds are dormant and germination potential is greatly enhanced by prolonged cool-moist 
stratification, which is cumulative from year to year. Seed dispersal of western juniper occurs through 
gravity, overland flow, and animals. At least 12 species of birds feed on the fruits and as a group those 
birds are the most important disseminators of western juniper seed. 

Western juniper grows on a wide variety of parent materials and soils including materials derived from 
aeolian (e.g., pumice sands), sedimentary, and igneous sources (e.g., rhyolite, andesite, basalt ). Soil 
textures range from clay to sandy and soil temperature regimes from mesic to frigid. 

Western juniper is most common in areas which receive 10 to 15 inches of precipitation, but less common in 
areas with as little as seven inches or as much as 20 or more inches. It is capable of growing in much wetter 
sites than commonly observed. This is evident from its presence in moist upland or riparian aspen stands, and 
in riparian cottonwood stands . Most western juniper is found growing between 2000 and 6000 feet in 
elevation, but it is known to grow between 600 feet and 8000 feet elevation. 

Western juniper apparently first occurred in southeastern Oregon around 4,800 years ago and it probably 
reached its current geographical range approximately 3,000 years ago. The so-called Little Ice Age occurred 
in the area 700 to 150 years ago (ending about 1850). Increased grass cover during that period probably 
supported higher fire frequencies which limited western juniper distribution and abundance. During that time 
the species was apparently only common in areas which were either rocky or otherwise did not support 
sufficient vegetation to carry fires. There is some evidence that western juniper began to increase around 
1850, but the rapid increase came later in the 1800s. That increase generally coincided with European 
settlement of the area. 
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Western juniper has increased its cover rapidly since 1870. Currently it occupies areas in its range estimated 
to be 10 times the 1870 cover. Various scientists believe that it has the potential to occupy far more area than 
it now does . The rapid post-settlement expansion (i.e. since 1870) appears to have initially been the result of: 
1) on-going significant precipitation, allowing successful western juniper germination and establishment, 
combined with 2) the simultaneous but unintended fire suppression which resulted from early post
settlement, season-long grazing of the area by domestic livestock. Fire suppression by livestock results from 
their use of fine fuels (grasses and forbs) prohibiting the ability of fires to carry across the landscape. The 
purposeful and increasingly efficient fire suppression by humans in later parts of the post-settlement era has 
allowed continued increases of western juniper. 

Three transitional phases of juniper woodland succession are defined as: 

1.	 Phase I: Trees are present but shrubs and herbs are the dominant vegetation that influence
 
ecological processes (hydrologic, nutrient, and energy cycles) on the site ;
 

2.	 Phase II: Trees are co-dominant with shrubs and herbs and all three vegetation layers influence 
ecological processes on the site; 

3.	 Phase III: Trees are the dominant vegetation and the primary plant layer influencing ecological 
processes on the site. 

These phases represent important differences in the functioning and effects of western juniper in varied 
habitats in its range. It is the transition from Phase II to Phase III (see Figure 6 below) when juniper changes 
from being a generally beneficial plant in most environments to a less desirable and even detrimental plant. 
The loss or decline of associated shrubs and herbs not only signal s decreasing vegetation diversity with 
concomitant decreases of most beneficial uses by native and domestic animals, but it also repres ents the time 
of altered physical functions within the stands. 

The minimum time for the tree overstory to begin suppressing the understory is 45 to 50 years , and the 
minimum to approach stand closure is 70 to 90 years on cool wet sites and 120-170 on dry warm sites . 

The rate of loss of shrubs and forbs with increasing juniper cover is dependent on a variety of site specific 
factors . The two most important factors, at least on the herbaceous component, are the relative wetness of the 
site (with dry sites being most affected) and the presence or absence of a restrictive sub-swface soil layer 
(with sites having a restrictive layer most affected). In addition to the changes to the understory vegetation 
with increasing juniper cover , there are also less obvious, but biologically important changes in nutrient and 
organic matter cycling, and nutrient availability in changing juniper stands. Those effects are varied and 
complex, and they have both long and short term implications. 

Some hydrological functions change with increasing juniper cover. These changes include: the decrease in 
rain and snow reaching the ground due to increasing juniper cover; the resulting decrease in potential soil 
moisture and possible resulting effects on stream and spring flow ; and changes to hill slope runoff and 
erosion . While all three of these potential changes can theoretically be important and detrimental, increased 
runoff and erosion (i.e. removal of topsoil and its nutrients) may have the greatest long-term effects on a site, 
as soil development and nutrient accumulation in semiarid environments are both slow processes. 
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Figure 6. Photos-Phase II and III Juniper Sites, plus Recovery Following Treatment. These photo s were 
all taken just outside of the Alvord Lake Sub-basin on the west slope of the Steen s Mountain. 

Phase II. The junipers at this site have yet to 
noticeably affect the shrubs and herbaceous 
plants-at least in the foreground area. Further 
growth and crowding of the junipers will 
eventually alter that other vegetation. 

Phase III. The understory at this site has 
been greatly altered by the presence of the 
junipers. The sagebrush and the herbaceous 
plants (grasses and forbs) are dead or dying. 
The junipers themselves are showing the 
effects of age and the declining productivity of 
the site. 

Recovery Following Treatment. The 
junipers have been removed from the 
foreground area by cutting. The grasses, forbs 
and shrubs have revived with vigor. They now 
again occupy nearly 100% of the available, cut 
area. 

These photos courtesy of Jon Bates , EOARC 
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Changes in hydrologic processes and water balance as tree abundance and dominance increase are not well 
understood or documented . Evidence suggests that juniper can impact infiltration rates, sediment loss, and 
soil water storage and depletion rates. Accelerated soil water depletion rates in western juni per-dominated 
stands can decrease the length of the growing season by as much as four to six weeks. However, the impacts 
of western juniper on the water balance at the watershed or basin level have not been determined , nor have 
the effects of woodlands on subsurface flow into streams and springs. 

As a result of these concerns, control of western juniper has been a major concern of land management 
since the early 1960s. Many different western juniper control practices have been utilized , including fire, 
mechanical , chemical, seeding, and post-treatment grazing. In the 1960s through the early I970s 
chaining and dozing were the most common form s of western juni per control. In the 1970s, chainsaws 
became a widespread tool used for juniper control. In the 1990s and since, the use of prescribed fire for 
juniper control increased. 

Our ability to control juniper using these various techniques is quite high, but that alone does not 
translate into a refined ability to manage the ecosystems where this species now grows. The response of 
juniper and other vegetation to control measures is highly site specific, complicating the choice of 
available control alternatives. In addition, our understanding of the results of control measures on other 
ecosystem attributes is still incomplete. Control measures which result in weed infestations, the loss of 
desirable native plant species, or in a lack of protective ground cover may be more harmful than 
beneficial. Most management alternatives are expensive and mistakes can have long term negative 
effects. 

While a great deal has been learned about the ecology, biology, history, and management of western 
juniper over the past several decades, not all of the questions have been answered. These knowledge gaps 
limit our ability to manage western juniper on an ecosystem basis. 

Western Juniper in the Alvord Lake Sub-basin. Currently, there is a relatively small amount of western 
juniper in the Alvord Lake Sub-basin. The only area with significant juniper cover is the east face of the 
Steens Mountain, with the northern half of the east face having much more than the southern half. In 1984
1986 when the Bums BLM vegetation cover data was collected there were 25,400 acres of juniper dominated 
lands in the sub-basin. In comparison there were 91 ,200 acres in the Donner und Blitzen Sub-basin which 
abuts the Alvord Lake Sub-basin to the west and north, and which is only 40% of the size of the Alvord Lake 
Sub-basin. There were another 18,500 acres in the Guano Sub-basin on the southwest flank of the Steens 
Mountain, just west of the AIvord Lake Sub-basi n. 

Besides the juniper on the east face of Steens Mountain there are only a few scattered stands or scattered 
trees in other locations in the Alvord Lake Sub-basin. The general lack of juniper distribution in the sub 
basin at this time is not understood by scientists. While many of the older stands on the east face of the 
Steens occupy rocky and apparently fire-safe sites, there are sites throughout the sub-basin which are 
similar and also appear to be fire safe , but which are completely bare of juniper. 

Unfortunately, Alvord Lake Sub-basin lands now occupied by juniper are expanding. The juniper in the 
enlarging area exhibits the signs of typical post-settlement expansion, with younger trees occupying a 
variety of habitats and showing the potential to fill in and eventually form Phase 1lI stands. 

To date there have been no public land juniper control efforts in the Alvord Lake Sub-basin as time and 
resources are being focused on the more heavily stocked and larger juniper stands on the west and 
northerly parts of the Steens Mountain. There has been some juniper control on private land on the east 
side of the Steens Mountain in the Alvord Lake Sub-basin, but the acreage is quite small. 
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With the relatively small current amount of juniper in the Alvord Lake Sub-basin and the developing 
knowledge of juniper control, the species should not be a major problem in the sub-basin in the future if the 
political will is maintained to keep its cover amounts low. In comparison to cheatgrass and noxious weeds 
(discussed below), juniper invasion is slow and definitely manageable. Juniper management is expensive, 
and future decisions regarding the species in the sub-basin will probably be based on cost/benefit analyses as 
to when to implement control measures to manage the species. 

Importance of topic to long-term watershed health in the Alvord Lake Sub-basin. 

Juniper currently does not occupy much of the Alvord Lake Sub-basin, but it is increasing. Left 
unchecked it could become a serious long-term treat to watershed health. However, the problems posed by 
juniper are well understood and control methods are known. It is in the interest of almost all of the 
stakeholders in the sub-basin to not allow juniper to become a significant threat to watershed health. 

Issues, concerns and action items. 

•	 Increase public awareness of the problem with spreading juniper and its effects on watershed 
health. 

•	 Maintain the political will for a strong, continued effort to control juniper. 
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Cheatgrass 

Information sources and authors 

The information for the General Attributes section below was taken mostly from a document titled 
Cheatgrass: The Invad er That Won the West (Pellant, 1996) . The specific Alvord Lake Sub-basin 
informati on was provided by BLM and EOARC scientists and technical staff . Thi s cheat grass write-up is 
separate from the following noxious weed section, as cheatgrass is not officially listed as a noxious weed 
by Harney or Malheur counties. It effects though are significant and it is a major management concern in 
the Alvord Lake Sub-basin. See the discussion in the following section on what con stitutes a noxious 
weed. 

General Attributes. Cheatgrass (Bromus tectorum L.) is an introduced annual grass that has been widely 
distributed on rangelands in the western U.S. for over 75 years. Its distribution may still be expanding into 
new habitats due to its ability to adapt in new environments. It is tolerant of grazing and other land uses and 
it often increases with fire. Cheatgrass is adapted to many biotic regimes from low elevation salt desert shrub 
communities to the higher elevation ponderosa pine zone. These communities range from 1500 to 9000 feet 
in elevation and from six to over 20 inches of average annual precipitation. 

Fall germination, late winter and early spring growth and the rapid lateral elongation of roots provide 
cheatgrass with a competitive advantage over native perennial species. It out-competes those species for 
water and nutrients. As a result, its presence can reduce establishment and growth of seedlings of other range 
grasses. Early growth by cheatgrass is particularly problematic following fires when it can quickly garner the 
majority of released nitrogen and other nutrients. 

Cheatgrass completes its reproductive process early in the year and turns senescent quickly, becoming 
flammable earlier and remaining so later than most native perennial grasses. It is a prolific seed producer and 
the seeds can survive in the soil for many years, plus it can produce multiple seed crops in a single year. 
Plant densities can be very high -in the thousands of plants per square meter. It is used by wildlife and 
livestock when young and green, and will also be used after maturity when it is wet. It is generally not used 
when setting seed or at maturity when it is dry. The total time when it is palatable and desirable to most 
animals is short. The seeds though are used by a variety of small mammals and birds throughout the year. 

Cheatgrass modifies the ecosystem attributes of soil temperature and soil water distribution. Its soil 
temperature altering abilities appear related to the fact it does not shade the soil as well as some of the shrub
dominated vegetation types it can replace. It is an efficient user of soil water in the upper soil profile, 
whereas many native bunchgrasses and shrubs extract water from deeper in the soil profile. Its water use 
pattern and annual life cycle result in vastly differing cheatgrass biomass production in wet and dry years. 
While its production may be quite high in wet years it can be very low in dry years. Several dry years in a 
row can result in cheatgrass rangelands having little or no residual plant growth or litter to protect the soil 
and promote water infiltration. This situation can also occur after wildfires, and in both cases the land can 
become highly susceptible to erosion. Besides altering sites so that they are more susceptible to erosion, 
cheatgrass can also make sites more susceptible to invasion by noxious weeds and other undesirable plant 
species. 

Cheatgrass also appears to reduce the diversity and cover of microbiotic soil crusts. These reductions may 
affect nutrient and hydrologic cycles, plus energy flow and site stability. 

The mentioned attributes result in cheatgrass being particularly successful in many envirornnents which 
experience wildfires. Not only does cheatgrass thrive in some of those areas, it can alter some environments 
in ways that the fires and the fire cycle are changed and become more harmful to the native ecosystems. 
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Because cheatgrass matures earlier in the year than native bunchgrasses, it can carry fires across the 
landscape earlier in the year when the native grasses are still actively growing, have not set seed and are still 
green and thus prone to serious burn damage. Fires later in the year do not do the same damage once the 
native grasses have matured. 

In substantial stands cheatgrass provides what fire managers call "fuels continuity," i.e. a nearly continuous 
stand of fuel which results in nearly solid burn lines with very few unburned sites. In contrast, bunchgrass 
stands tend to burn in mosaics, with remnant islands of unburned native vegetation which can provide seeds 
for natural reseed ing of the burned areas and which also act as refuges for the native fauna . 

Because cheatgrass is a quick growing annual and a prolific seed producer, and because it quickly recaptures 
available nutrients following fire, it can make a site prone to fire again quickly after a previous burn . 
Consequently it can reduce the so-called fire return interval of a site , or the average time between fires. Some 
rangelands heavily infested with cheatgrass now have fire return intervals of less than five years, whereas the 
native rangeland types may have had historic fire return intervals of many decades on the same sites. Short 
fire return intervals can remove essentially all of the desirable native species as most are not adapted to the 
shortened regime. Once the native plants have been replaced their return is at best a slow process even with 
successful fire suppression . 

After a core area has been dominated by cheatgrass, successive fires will burn rapidly through that area 
encroaching into even healthy stands of adjacent native vegetation. Even if the fire bums out relatively 
quickly in the native vegetation, the cheatgrass core will probably expand in size to some degree. Successive 
fires will repeat the process with the potential for expansion with each bum . 

Revegetating cheatgrass dominated rangelands is difficult and expensive. In many situations it is better to 
take steps to prevent or reduce its invasion in the first place. That usually entails reducing the various types 
of disturbance which allow initial cheatgrass establishment. In relation to fire, that may mean reducing fire 
hazards, and preventing large fires which result in major vegetation changes. Strategic grazing can be used in 
some circumstances to reduce potential fuel loads . Various other management practices will also potentially 
play an increasing role, as managers increasingly incorporate their understanding of ecosystem functioning in 
choosing management practices. 

Cheatgrass in the Alvord Lake Sub-basin. In the Alvord Lake Sub-basin cheatgrass is most common 
below 5000 feet, but it is also found at higher elevations based on local conditions. Disturbance of the soil 
surface often allows cheatgrass to at least temporarily invade very high sites in the sub-basin, but in those 
sites the cheatgrass will not persist without continual disturbance. At lower sites, but still above 5000 feet, 
cheatgrass may be able to persist after initial establishment without further disturbance if the site is relativel y 
warm and dry . Below 5000 feet cheatgrass will usually persist in most environments once it has established. 
Readers should understand that the 5000 feet elevation is a rounded, somewhat arbitrary figure which is 
generally agreed on by local scientists. It is a point-in-time figure , controlled by the recent climate history 
and recent general management of the sub-basin . It should not be assumed absolutely true for anyone site. 

Cheatgrass is common in the Alvord Lake Sub-basin. In Table 16, page 107, the two references to annual 
grasslands are occupied by cheatgrass. The big sagebrush/annual grassland type was the most common 
vegetation type in the sub-basin (26% of the total land area) in 1984 to 1986, when the sub-basin was 
surveyed for vegetation types. That type has an overstory of big sagebrush and an understory dominated by 
cheatgrass, rather than the native bunchgrasses which originally occupied these sites. Since sagebrush does 
not re-sprout following fires many if not most of these sites could change to cheat grass dominated grasslands 
with another fire cycle or two. In Table 14, the annual grasslands type is cheat grass dominated rangelands. It 
occupied 0.4% of the sub-basin between 1984 and 1986. These two amounts (26.0% and 0.4 %) with high 
cheatgrass cover amounts are assumed to have risen since 1986. 
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In the lower vegetated sites in the sub -basin , cheatgrass is invading the salt desert shrub/grassland 
communities. As in the various sagebrush types at higher elevations, the invasion into these lower shrub 
communities is often initiated by fire. Again, once it is present in significant amounts, cheatgrass is able to 
reduce the reestablishment of native grasses and shrubs, converting these sites after one or two fires to 
cheatgrass monocultures. 

The BLM understands the potential danger posed by cheatgrass in the Alvord Lake Sub-basin. They have 
adopted fire management strategies for site-specific situations in relation to the known interactions between 
fire and cheatgrass. For example, the east face of the Steens Mountain is classified in their highest fire 
suppression category. This is the result of fires being relatively common in the area (several have occurred 
there in the past 15 years ) and being hard to control due to changing day and night wind patterns. In addition, 
cheat grass is already common in the area and it could dominate large areas with further major disturbance. 

The emphasis in these discussions on the interaction of cheatgrass and fire is purposeful. First, fire is 
possibly the most significant disturbance in the sub-basin which allows the invasion of cheatgrass into new 
areas. In addition, prescribed fire is becoming a commonly used tool in rangeland reclamation (see the 
preceding section on western juniper). These contrasting roles and effects of fire pose problems to land 
managers in relation to cheatgrass. At the same time, other disturbances besides fire also allow cheatgrass 
invasion and once on a site cheatgrass has other negative ecological effects besides making the area 
susceptible to fire . Among these are its ability to prevent or slow the re-establishment of native species 
following disturbance, and the fact its presence may allow invasion by other undesirable plants, such as 
noxious weeds. 

The future of cheatgrass and its management in the Alvord Lake Sub-basin are uncertain. While cheatgrass 
has been present and common throughout the west for decades, our understanding of its role as a serious 
threat to ecosystem functioning is only now becoming widely understood. The plant is ubiquitous and 
eradication is impossible; control and limiting the problems it cause should be primary management 
objectives. Fire suppression will certainly playa large role in managing cheatgrass and its influences. 
Managing the rangelands for overall ecosystem health will be very important. 

Importance of topic to long-term watershed health in the Alvord Lake Sob-basin. 

To this point in time, cheatgrass has arguably had the most profound negative influence on long-term 
watersh ed health of all influences in the sub-basin. Cheatgrass is common in the described settings 
through out the sub-basin. Local range scient ists feel it is probably expanding its cover. As described , fire 
enhances cheatgrass spread and fire is difficult to control. Fire though can be beneficial to other 
ecosystem components. Land owners and managers are faced with many dilemmas regarding cheatgrass, 
its control and their allocation of limited resources. It will take a significant effort to stop the spread and 
increasing impact of this species. 

Issues, concerns and action items. 

• Strive to maintain cheatgrass at current or less cover amounts. 

• Increase public awareness of cheatgrass and its effects on watershed health . 

• Maintain the political will for a strong, continued, governmental effort to control cheatgrass. 
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Noxious Weeds 

Information sources and authors 

The text for this section was written by HCWC, from generic information found in a variety of federal, 
state and county documents. Th e information in Table 7 was provided by the sources cited in the table 
footnote. 

Noxious weeds are possibly the most significant threat to rangeland ecosystem health in the western United 
States. Expanding infestations of a variety of weeds also have increasingly negative effects on regional 
economies. Weed impacts occur by: physical displacement of native plant species and communities, use of 
soil moisture and nutrients, production of toxic compounds dangerous or lethal to animals, promotion of soil 
erosion through the disruptions of native communities, and ever increasing costs in manpow er and financial 
resources in attempts at weed control. 

The most dangerous and aggressive noxious weeds are exotic plants-plants which are native to other parts 
of the globe. Increasing regional and international trade and travel results in exotic plant introductions, and 
these new plants arrive without the usual pests and predators which keep them under control in their native 
regions . 

The term "weed" can bebroadly defined as a plant growing where it is not wanted. In contrast, the term 
"noxious weed" is usually used in relation to specific plants which have been so designated by a governing 
body charged with defining and directing policy against the most harmful of weeds in a given area or on land 
of specific ownership. For this document we use the term "noxious weeds" as those plants that have been 
designated as such by Harney and Malheur Counties. 

There are a large number of federal laws, regulations and program s which direct and prescribe noxious weed 
management on federal lands. Similar authority has been delegated to the states for weed management on 
state and private lands. In Oregon part of that authority and responsibility has been further delegated to the 
counties, with the state retaining significant ultimate control if the counties are not implementing sufficient 
programs. In their roles of controlling noxious weeds, Harney and Malheur Counties have chosen to 
emphasize weed education and awareness. In Harney County the recently formed Harney County 
Cooperative Weed Management Area (HCCWMA ) represents all interested parties from private to state to 
federal entities. The Harney County Weed Board is part of the HCCWMA and it specifically represents the 
private landowners of the county. The Count y Weed Board has the responsibility to make decisions on 
technical issues, such as the inclusion of new species on the noxious weed list, for the private lands in the 
county . Malheur County has a similar CWMA and Weed Board . 

The Bums BLM District uses their Geographic Information System (GIS) to map and store weed location 
and infestation information on federal land in the Alvord Lake Sub-basin. They also have a limited amount 
of private land sites in the data base. Map 5 (below) shows the recorded weed locations in the Burns BLM 
District portion of the sub-basin. The Vale District at this time has not similarly used GIS for their weed data. 
For this report there was no attempt to show their location information in Map 5. Note in Map 5 that most of 
the known weed occurrences are along roads. That is indicative of the facts that weeds are commonly spread 
by vehicles and that road corridors are easily and corrunonl y observed. The BLM does attempt to do some 
systematic surveys of non-roaded areas, but those efforts are limited due to funding and personnel restraints. 

Map 5 shows the locations of all originally recorded weed infestations in the Burns District. What is not 
indicated is the fact that the marked infestations have been treated and the vast majority of weeds originally 
recorded no longer occur at these sites. Most of the weed sites marked on Map 5 do not have active weed 
infestations. In fact at this point in time the public lands in the sub-basin are relativel y free of noxious weeds. 
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This general success in keeping weeds out of the sub-basin can be attributed to active programs by the BLM, 
the state, counties and private indiv iduals. That success though is also a source of concern, as alone it may 
lead to complacency toward the potential problems the sub-basin faces. The history of weed management is 
full of stories about the lack of attention and action during the initial stages of weed invasions . Increasing 
weed problems in other parts of southeast Oregon and northern Nevada will require increasing diligence to 
keep the lands in the sub-basin as weed free as they currently exist. 

Compared to the public lands, noxious weed infestations on private lands within the sub-basin are not well 
documented, nor so effectively controlled. Whereas the BLM and state have reasonably well-funded, active 
programs to find, document and manage weeds on public lands, there is not a similar, long history of 
programs on the private lands. 

Private lands in the sub-basin on average are more intensely used for agriculture than are the public lands. 
That use results in significant soil surface disruption, predisposing those areas to invasions by weeds. Those 
invasions are sometimes not recognized by land owners, or in some cases they may be ignored when the 
invasions are not yet directly impacting agricultural practices. Current information indicates that weeds are 
present on larger areas of the private land in the sub-basin (16 % of total sub-basin area) than are found on the 
public lands (82% of the total area .) 

There are now county-run programs in place to help private land owners manage the weed problems on their 
lands. Landowner involvement in these programs remains voluntary, but an increasing number of landowners 
are choosing to participate. In Harney County, major weed control programs in the sub-basin are relatively 
new. The Harney Soil and Water Conservation District (HSWCD) has taken the lead in the sub-basin within 
Harney Count y to administer programs which provide funding for private land weed control. Recently the 
HCCWMA has also begun offering weed treatment programs in the SUb-basin. Landowner applications for 
these funding sources reveal part of the magnitude of the private land infestations. For example, applications 
for a 2005 HSWCD program indicate there are minimally 700 acres of Scotch thistle (Onopordum 
acanthium) and 870 acres of perennial pepperweed tLepidium latifolium) on private lands in the sub-basin. In 
comparison, the sites shown on Map 5 represent only slightly over 1,000 acres, but most of those public land 
sites are now weed free due to past control measures. Applications for another 2005 HSWCD program 
indicates that there are also large infestations (acres not available at this time) of Russian and diffuse 
knapweed (CentaureaJAcroptilon repens and Centaurea diffusa) on private land . The mentioned HSWCD 
programs involve cost-sharing grants which allow the private land owners to economically manage the 
weeds on their lands. 

In contrast to Harney County, Malheur County has had a major weed control grant program in the sub-basin 
for seven years. They have had good participation and success with that program. Information on the sizes of 
infestations on those private lands is not available. 

One other management mechanism now often used is federal treatment of weeds on private lands . Federal 
law now allows spending federal dollars on private land weed infestations if doing so benefits federal land . 
The most positive result of this is that federal weed control specialists can quickly act to manage private land 
infestations. This is especially effective against small, new infestations before they expand and need to be 
dealt with on a larger scale. To keep the Alvord Lake Sub-basin relatively weed free , two strategies are 
needed: 1) large scale programs to control known large infestations, and 2) efficient, on-going, tactical 
programs. 

Weed control programs are changing from older methods of simply applying the most effective chemical 
control agent, to more ecologically based management. The newer, more holistic processes use an 
understanding of the biology of the weeds and the ecology of the local ecosystem. They focus on developing 
and maintaining desired plant communities. Effective, least-toxic management methods are preferred, as the 
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side-effects of harsh chemical or mechanical treatments can be counter productive. Weed control is 
becoming increasingly prioritized within the framework of overall management for an area and overall 
management goals often dictate the methods of weed control. 

Newer weed management programs and processes go by a variety of names and acronyms, many of which 
reflect the broadening focus . For example, Integrated Vegetation Management (IVM), Invasive Vegetation 
Management (IVM), Integrated Plant Management (IPM), Invasive Plant Management (IPM) and others are 
all used by various groups with similar goals. Anyone seeking information about these processes can contact 
county weed groups and land management agencies, as mentioned above for the Alvord Lake Sub-basin. In 
addition, most of these entities have internet sites with information about their programs. 

Table 7 lists the plant species which are currently on the Harney County Weed Board list of noxious weeds. 
For each named species there is a generalized description (none, low, moderate, abundant) of current known 
abundance in the Alvord lake Sub-basin. Also there are subjective predictions of the potentials for 
introduction and spread in the sub-basin. These predictions were made by Lesley Richman and Lynn Silva, 
weed specialists for the Bums and Vale BLM Districts, respectively. There are also short comments on most 
species . In general most of the comments concern the weed situation on public lands in the sub-basin. 
However there are also some comments related to private lands as well. 

Readers should understand that the last two columns of Table 7 are predictions on the potential of the species 
to establish and spread in the sub-basin. These are point-in-time predictions. They are based on the recent 
behavior of each species in or near the sub-basin. However, the history of weed management is that the 
spread of weeds is often not predictable. Short and long term climatic changes can alter weed spread, as can: 
1) the changing biology of the plants themselves, 2) legal and social changes on control methods (e.g. 
chemical controls are periodically outlawed or allowed), and 3) various other factors. All of the listed species 
should be considered as threats to the sub-basin. Neither the public nor land managers should assume that the 
current situation will be stable into the future . 
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Table 7. Noxious Weeds on Public Lands within the Alvord Lake Sub-basin. 

diffuse knapweed (Centaurea diffusa) Low High High 

Diffuse knapweed is spreading in the northern parts of Harney County . There are significant private land infestations within th 
Alvord Lake Sub-basin. 

spotted knapweed (Centaurea maculosai Low High High 

There have been known occurrences of spotted knapweed in the sub-basin. Some populations previously identified as spotte 
knapweed have since been confirmed to be diffuse knapweed. See above . 

yellow starthistle (Centaurea solstitialis) Low High Moderate 

This dist inctive plant is often introduced along roads and other high profile locations due to seeds being carried on vehicles. There i 
a high potential for further introduction, but due to the plant being quite distinct, there is a good chance that it would be noted an 
controlled, thus lessoning the chance for spread . 

squarrose knapweed (Centaurea virgata) None Low Low 

tansy ragwort (Senecio jacobaea) None High Low 

rush skeletonweed (Chondrillajuncea) None Moderate Moderate 

This species is spreading rapidly in the north end of Malheur County east of the sub-basin. 

purple loosestrife (Lythrum salicaria) None Low Low 

There are populations of this plant close to the sub-basin to the east, It grows in moist areas- usually in or adjacent to standing 
water. 

leafy spurge (Euphorbia esula) None Moderate Moderate 

This species is spreading into areas east of the sub-basin (Jordan Valley and Owyhee Mountains). Once in an area, its potential for 
spread is high. 

Scotch broom (Cytisus scoparius) None Low Low 

tamarisk, salt cedar (Tamarix ramosissima) Not Known High High 

There are five known tamarisk sites in the sub-basin. All sites have been treated and the plant appears eradicated from the sub-basin 
at this time. 

musk thistle iCardus nutans) None Low Low 

yellow toadflax (Linaria vulgaris) None Low Low 

black henbane (Hyoscyamus niger) Low Moderate Low 

The known sites of this species ' occurrence have been treated , and the plant is now not known to be on public land in the sub-basin. 
There are known sites on private lands. This is a poisonous plant and can be quite problematic. 

Scotch thistle (Onopordum acanthium) Abundant High High 

Scotch thistle occupies more sites and more acres in the Bums BLM District in the sub-basin than does any other weed species. It is 
not as common on Vale District lands . This large thistle can grow dense enough to form stands impenetrable to livestock. 
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dalmation toadflax (Linaria dalmatica) Low High High 

Dalmation toadflax is very common in the northern part of Harney County, but currently is not common in the sub-basin. Its 
possibility of further introduction and spread in the sub-basin is high. 

perennial pepperweed (Lepidium latifoliumi Abundant High High 

This species is usually found in lower elevation riparian zones, and is common on public and private land in the sub-basin. There is 
significant land owner cooperation in attempts to control perennial pepperweed. 

medusahead rye (Taeniatherum caput-medusa) Moderate High High 

Medusahead rye is most commonly found on heavy, clay soil s which are abundant in the sub-basin. Given enough time on a site, 
this annual will crowd out almost all other herbaceous vegetation. 

Mediterranean sage (Salvia aethiopis) Low Moderate High 

Mediterranean sage is rare in the sub-basin , but common just outside of it. It has long-lived seeds that are spread by the 
tumbleweed-like movement of the seed heads in the fall. 

puncture vine (Tribulus terrestris) Low Moderate Moderate 

Thi s low-growing annual is very common to the east of the sub-basin, but there is not a lot of it in the sub-basin at this time. 

Russian knapweed (CentaurealAcroptilon repens) Moderate Moderate High 

Russian knapweed occupies many acres on both public and private lands in the sub-basin. It forms den se stands and spreads locall y 
by pervasive underground roots . 

St. John's wortlKlamath weed (Hypericum perforatum) Low Low Low 

51. John 's wort is known to occur in the sub-basin, but it is not common. 

Canada thistle (Cirsium arvense) Moderate Low Low 

Canada thistle usually inhabits riparian zones and other moist areas. It is relatively common in the sub -basin, but does not appear to 
be highly aggressive or spreading rapidly, especially in healthy riparian zones . Bio-control agents are used with this species and are 
quite widespread in the sub-basin. Herbicides are also used to control the species. 

whitetop/hoary cress (Cardaria draba) Low Moderate High 

Whitetop is very common to the east of the sub-basin in various areas of southeast Oregon and southwest Idaho. It is also spreading 
around Bums to the north . It is most common in riparian zones, fields or roadsides which have increased soil moisture, but it can 
move into upland sites and become problematic there too. 

Halogeton (Halogeton spp.) Abundant High High 

This annual plant is a poisonous weed that occurs in the sub-basin. It is particularly problematic if the associated vegetation is 
depleted . The center of the infestation in the sub-basin is in the low elevation , southwestern region between Fields and Denio. It is 
also common along the eastern end of Whitehorse Ranch Lane . 

morning glory (Convolvulus arvensis) Low Low Moderate 

Morning glory is not common in the public land in the sub-basin. Its potential for spread is moderately high due largely to it 
commonly being found on roadsides and associated with agricultural fields where traffic can facilitate its movement. It may spread 
and become more problematic in the future due to a general lack of current control efforts. 

Information sources: Bums BLM District GIS data base; Lesley Richman , Bums BLM District; Lynn Silva , Vale BLM District . 
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Importance of topic to long-term watershed health in the Alvord Lake Sub-basin. 

Noxious weeds and their potential effects are one of the most serious threats to watershed health in the 
Alvord Lake Sub-basin. Though noxious weed infestations are still relatively low within the sub-basin, 
the threat is increasing as weeds which are common in close-by areas spread and proliferate. Of all weeds 
which pose a threat to the area, medusa head rye (Taeniatherum caput-medusa) is potentially the most 
serious, as this fast-spreading, annual grass has the ability to invade undisturbed native rangeland sites and 
displace most of the native herbaceous vegetation. Areas with heavy infestations of this plant have greatly 
reduced value: in desirable forage production, as habitat for native plant and animal species and in a 
variety of other resource characteristics. 

The other major sub-basin vegetation problems, i.e. juniper expansion and cheatgrass domination, both 
increase the threat of serious consequences of noxious weed invasions into the sub-basin . Fire too 
increases the threat of weed invasions. Interestingly, fire can enhance the spread of noxious weeds and 
cheatgrass, but it is used as a tool in controlling juniper expansion. Land managers will need to be 
educated and wise in their use and control of fire towards different and possibly competing end results . 

Successfully preventing further noxious weed invasions is based in two main areas : I) having an educated 
public, with individuals will ing to help prevent weed establishment and spread , and 2) on-going formal 
efforts by various government and private entities with programs designed to fight the establishment and 
spread of noxious weeds . The political will to provide adequate funding for all of the facets of the battle 
against noxious weeds will have to be fostered and maintained. 

Issues, concerns and action items. 

• Strive to maintain noxious weeds at current or smaller amounts in the Alvord Lake Sub-basin. 

• Increase public awareness of weed problems and their effects on watershed health . 

• Maintain the political will for a strong. continued, governmental effort to control weeds . 
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HCWC FIELD WORK-STREAM SEDIMENT SOURCES
 

Information sources and authors 

The text for the followin g three sections on stream sediment sources was written by HCWC, from data we 
collected for this watershed assessment. 

There is little or no discussion about sedimentation in the Alvord Lake Sub-basin in the various BLM 
management documents that cover the area . Consequently, for tills assessment we attempted to address this 
data gap in the limited amount of field work that was budgeted. While conducting riparian inventories on 17 
miles of perennial streams on private lands in the sub-basin, we collected sediment source data related to the 
stream reach being surveyed. In addition, we collected sedimentation data at 22 road crossings (bridges, 
culverts and fords) and along roads adjacent to perennial streams. This data collection is discussed below in 
three sections. 

Within these efforts, all evaluations made by the field observer were subjective. There is no easy and 
repeatable way to quantitatively evaluate past or potential sediment supply by a source during a one time 
visit. For all sources we rated the apparent sediment supply as Low, Moderate, Significant or Extreme. As 
mentioned, the determinations were subjective; additionally they were relative in several ways. For example, 
at road crossing sites, the field observer mentally rated the sediment potential of that site verses other road 
crossing sites he had previously evaluated. Additionally, he also rated that crossing in relation to sediment 
supplying potential of other nearby sources he could observe from the crossing. For example, many crossings 
seemed more stable and less likely to provide sediment to the stream than did nearby bare banks, bare 
floodplains and uplands in the area. As another example, when rating the sediment supplied by irrigation 
return flow (an agricultural practice) in an inventory polygon, he subjectively rated it against that generated 
in the channel itself (bare banks, etc.) and by the adjacent uplands. 

Stream Sediment from Riparian Areas 
While performing the riparian inventories on private ground we collected three primary types of sediment 
source data. The purpose of this examination was to determine the sources and relative amounts of sediment 
which entered, or became transferable by the stream within the polygon. Tills contrasts to sediment which 
was carried by the stream into the polygon area from above. The three categories of sediment sources were: 
channel/riparian, agricultural and adjacent uplands. We assigned a subjective rating of Low, Moderate, 
Significant or Extreme for each of these three categories in each polygon. These determinations were made 
based on all pertinent circumstances observed for each assessment. Using failing banks as an example, the 
number and size of bare, failing banks were considered, as well as the inherent stability (material sizes) of 
those banks, the bank angles, the presence or absence of filtering and stabilizing vegetation on the banks near 
the water, indications of extent of the banks reached by common high flows in the reach, the accessibility of 
the banks to large animal and human use, etc. 

The three categories of sediment sources are: 

1.	 Channel/riparian. Tills category includes sediment willch comes from failing banks, sidecutting 
and down cutting of the channel, bare areas within the riparian zone which supply sediment, etc. 

2.	 Agricultural. Tills category includes sediment carried to the channel by irrigation return flow and 
sediment generated by agricultural practices such as plowing and haying near the stream. Normal, 
dispersed livestock grazing was not considered a cause in tills category. In contrast, concentrated 
grazing with large numbers of livestock for extensive periods was considered a cause . Tills 
differentiation was made to avoid doubly recording the effects of normal, dispersed grazing. Those 
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effects were recorded in the channel/riparian and adjacent upland categories. In contrast, the effects 
of concentrated grazing were recorded in the agricultural category. 

For these two categories we collected two types of data: the number of sites observed that were 
considered as problem sites , and the overall determination of sediment supply as mentioned above (Low, 
Moderate, Significant or Extreme). 

3.	 Adjacent uplands. This process rated the uplands adjacent to the riparian zone on their apparent 
potential to generate sediment and to supply that sediment to the riparian zone . To do this we used 
parts of a system described in Pellant et al. (2000). That system was developed to determine 
rangeland condition. We borrowed parts of that system which indicate a site 's tendency to produce 
overland flow and sediment movement. In our use, the field observer established two 50 meter 
reaches just outside the riparian zone . At these sites he recorded Low, Moderate, Significant or 
Extreme potential for sediment production indicated by eight different features (see descriptions in 
Pellant et al. 2000). After completing the data collection at the two sites, the observer used the 16 
bits of data to assign an overall determination of sediment production in the uplands, using the same 
descriptive categories: Low, Moderate, Significant or Extreme. 

Sediment production in the nearby uplands may strongly indicate sediment delivery to the riparian zone, but 
it does not necessarily indicate sediment delivery to the stream since a primary function of riparian zones is 
to filter sediment. In general we did not assess polygon-wide filtering ability of the riparian zones as we 
assumed upland sediment production was generally reflective of the amount of sediment delivered to the 
stream. In a few polygons which were flanked by wide agricultural fields we did assume significant sediment 
filtering by the fields and our recorded overall upland sediment assessment was slightly better that the 
uplands themselves indicated. 

In addition to indicating sediment production potential, the upland determinations partially indicate general 
upland condition, which is the primary focus of the Pellant et al. (2000) methodology . 

Results and Discussion. Table 8 presents an overview of the determinations for the sources of sediment 
production in the polygons grouped by functioning condition categories. Of the three sources, 
channel/riparian is the most problematic as nine of the 16 polygons were rated as providing or having the 
potential to provide Significant amounts of sediment to the stream. This is not unexpected, nor does this 
statistic alone indicate that there are sediment problems in those polygons. Channels in dry climates, in 
deposited materials, especially on alluvial fans are often inherently unstable, and the banks and nearby 
riparian areas often do not have heavy vegetation cover (see pages 22-38). It is common for sediment to 
move into these streams and then be re-deposited on the banks or floodplains, or partially stabilized as 
channel bottom materials. At the same time there can be excessi ve sediment movement or availability which 
indicates less than desirable conditions. Table 8 also shows the results of the functioning condition 
assessment for the polygons. Note that of the nine polygons assigned the Significant category for sediment, 
seven were considered to be in Functional -At Risk condition (the second of three functioning condition 
categories) while only two were assessed as Proper Functioning Condition (the highest condition category). 

The field observer noted several times in polygons with significant channel/riparian sediment sources that the 
channel in the polygon was commonly incised. Incised channels often have poorly vegetated banks which 
receive significant erosive energy from the stream in high flows. Those streams are less able to access the 
floodplain where energy is dissipated in relatively benign manners, than are non-incised streams. In a 
recently published book Great Basin Riparian Ecosystems (Chambers and Miller, 2004) varying contributing 
authors argue that incised or down cut streams and riparian zones in central Nevada, in environments similar 
to some found in the Alvord Lake Sub-basin, are a natural phenomena related more to historic climate 
change rather than to recent influences of various types following European settlement and use of the 
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landscape. So while stream down cutting and incision, plus the resulting sediment production are not 
desirable conditions, they should not always be considered as un-natural or human-caused events . 

A rating for Agricultural causes of sediment were only determined for six of the 16 polygons (Table 8). In 
the other 10 polygons dispersed livestock grazing was the only agricultural activity and it was not considered 
a cause for this category. The assumption is that if there is grazing-caused sediment production it would be 
shown in the channel/riparian and/or the upland determinations. Concentrated livestock grazing was 
considered as a cause for this category. Of the six polygons rated for this category, five were rated as having 
Low sediment production potential and one was rated as having Significant potential. Four of those polygons 
had active irrigation systems (diversions, ditches and flood irrigation). In all of those cases the irrigation 
return flow was observed and/or assumed to be quite free of sediment (due to timing of the inventories, 
irrigation was not occurring in all of the places it commonly is practiced, so assumptions were made in some 
instances .) Where observed , return flow was quite clear of sediment, evidently due to the vegetation which 
has grown into the flow pathways the water follows through the fields. The vegetation, even after being cut 
as hay, effectively filters sediment, keeping it in the fields and mostly out of the channel. A few places were 
observed where the returning water had down cut and made small gullies, but even those were often well
vegetated and were apparently not large sediment sources. 

Concentrated livestock use was recognized as a problem in one polygon. Some areas which had significant 
livestock use were also quite dry and it was difficult to determine the relative effects of livestock use and the 
effects of the banks and adjacent floodplains being naturally well-drained and consequentl y not able to 
support stabilizing vegetation. In many of those questionable situations which had obviously weak banks or 
other sediment supplying situations, the field observer allocated the potential source problem to the 
channel/riparian category rather than to the effects of concentrated livestock in the Agricultural category. 

The sediment source ratings for the Uplands were generally favorable. Three of the 16 polygons were 
assigned the Low source determination, while tile other 13 were assigned the Moderate determination. In the 
16 polygons, the ratio of Moderate to Low was similar in the proper functioning condition polygons (5 to I) 
and in the Functional-At Risk polygons (4 to 2). Table 8 also shows any of tile eight assessed features at the 
32 sites (16 polygons, 2 sites each) which were individually assigned a rating of Significant or Extreme as 
indicators of potential or past sediment production. Polygons ranged from having no features to five of the 
eight features considered to indicate Significant or Extreme sediment availability (data not shown ). The 
average is slightly over two features recorded per polygon. In most cases (82% --<lata not shown) the 
features were assigned the Significant or Extreme assessment at only one of the two sites. In fact there was 
an average of slightly less than three features marked of the possible 16 for each polygon (eight features 
times two sites). The most commonly recorded features were bare ground, erosion-prone soil , and vegetation 
effects (mostly due to undesirable amounts of annual plants.) It is important to understand that just because 
one or two of the individual features may alone indicate a possible source of sediment production, they do 
not necessarily indicate a definite source. For example, even though a higher than usual amount of bare 
ground at a site may be a warning sign of potential problems, if the other seven factors all appear in good 
condition, tile overall site evaluation would likely be favorable. 

In general the uplands appeared in good condition at the 32 sites assessed adjacent to the 16 inventory 
polygons. Most of tile problems observed related to bare ground which is a common feature in these 
generally low elevation, semiarid rangelands. 

Overall the channel/riparian sediment source category appears to supply the most sediment of the three 
general sediment sources assessed. Agricultural and upland sources for the inventoried reaches appear not to 
be major concerns. 
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Table 8. Riparian Polygon Sediment Source Assessments 
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Rills-l 
Water flow pattems-l 

Proper Functioning Condition 
Significanl-2 

Low-l Moderate-S 
Pedestals-l 

Moderate-3 Bare ground--4
6 polygons, 4.8 miles total 

Low-I 
N/A-S Low-l 

Gullies-I 
Erosion prone soiJ--4 
Vegetation effccts 3 

Water flow patterns-I 

Functional- At Risk Trend Significant-7 Significant-l 
Terracettes-2 

Moderate-8 Bare ground-7
Not Apparent Moderate-2 Low--4 

Low-2 Gullies-2
10 polygons, 12.2 miles total Low-I N/A-S 

Erosion prone soil 5 
Vegetation effects - 5 

'See the text for description s of the channel/n pan an , agnculture and upland sediment sources. The valu es indicate the number of polygon s each 
categori zation was assigned in the polygon s with that functioning condition rating . 

vr he specific upland features listed were assigned a ratin g of Significant or Extreme at least once in the 16 polyg ons , The values indi cate the
 
number of times each was assigned Signifi cant or Extreme in the 32 determinations (i.e, 16 polygons , two ratings in each .)
 

Stream Sediment from Adjacent Roads 
Roads can supply sediment to streams at various types of crossings such as bridges, culverts and fords, and 
they also can be a sediment source where directly adjacent to the stream. In the next section of this report we 
described our efforts to assess the amounts of sediment supplied to sub-basin perennial streams at crossings. 
Here we do the same for roads running alongside perennial streams. 

We used 7.5 minute USGS maps to delineate potential locations where roads appeared to run adjacent to 
perennial streams in the Alvord Lake Sub-basin. We ultimately assessed eight of those sites. At the 7.5 
minute scale it is not possible to always tell how close the road actually is to the stream and some on-site 
inspections revealed that the road had no potential effect on stream sediment either by virtue of its distance 
from the channel or due to the road no longer being used by vehicle traffic. There were 5 additional sites we 
had hoped to assess but did not. Four were inaccessible due to considerable snow fall at high elevations in 
the sub-basin early in the fall of 2004 and one was behind a private land which was closed to our passage. 

There are a variety of ways roads can impact a stream's sediment load. The most obvious way is when road 
sediment moves directly to the stream. Less obvious are when the road's placement is such that it reduces the 
sediment filtering capacity of the riparian zone along the stream or when the road affects the riparian zone or 
channel itself to a degree that the channel is less stable and more prone to sediment producing 
geomorphologies (i.e. channel straightening, channel incisement, etc.). 

As our main tool to assess the reaches, we developed a list of six ways (called "factors" below) in which a 
road may affect stream sediment amounts . The observer's task was to note all of the listed factors that 
applied to each site and to subjecti vely rate and discuss each. The factors in the list, which are discussed 
below, are not exclusive of each other (e.g. when is loose sediment on a road shoulder best described as a 
sediment problem , a drainage problem, a stability problem, etc.) To deal with these over-lapping point-of
view situations, the observer marked all possibly applicable factors , but rated and described the 
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circumstances in manners that did not overly dramatize the situation by listing several factors all with very 
poor assessments. 

The following are the types of data collected at each site. Note that the six factors listed in the fourth item are 
the focus of the following Results and Discussion section. The completed field forms with all of the data are 
being returned to the appropriate county road departments and/or Bureau of Land Management offices. 

•	 Administrative information: (stream name, reach number, date, location information) 
•	 Reach description: continuous or discontinuous, length 
•	 Road surface materials: native, gravel , paved, other 
•	 Construction geometry: cut and fill slopes , two fill slopes, road at natural valley level 
•	 Stream sediment producing factors . Each of the applicable factors was assigned a subjective 

determination of the potential sediment supplied to the stream using the following descri ptors: Low, 
Moderate, Significant, or Extreme. The observer also described each applicable situation in text and 
made an overall subjective determination of the total effect of all factors. 

o	 Road surface sediment 
o	 Road stability problems 
o	 Road drainage problems 
o	 Road proximity to channel: data collected for horizontal and vertical distance, slope angle 
o	 Road restricting channel meandering 
o	 Road restricting riparian width 

•	 Fill slope materials: size classes and amounts, stability and reason (material sizes and cohesiveness, 
and vegetation) 

•	 Road and ditch drainage features and comments: water bars, drain dips, grade, culverts (adequate, 
inadequate, placement, condition, functioning or not, and reasons) 

•	 At least one photo was taken and its scene was described 
•	 General comments on topics partially discussed with the data mentioned above and on any topic that 

added perspective to the overall sediment supply determination. 

Results and Discussion. Table 9 shows the assigned ratings of the six individual road factors and the overall 
rating for the eight assessed road segments. Factors with no assigned rating (blanks) were considered to not 
have any potential effects on stream sediment supply for that location. 

Five of the eight reaches were assigned an overall rating of Low, and there is little effect in those situations 
by the road on the stream sediment suppl y. Four of those five did not have even a single factor that was rated 
as severe as Moderate. 

The other three reaches were assigned overall ratings of Moderate and all three of those had one individual 
factor rated as Significant, and all other factors were rated as either Low or Moderate. 

Despite their overall ratings of Moderate, the Little Cottonwood Creek and Colony Creek road segments are 
not situations of major concern. Both of these surveyed reaches are relati vely short «0.5 miles) and both are 
just above the streams flowing into irrigation systems. The much longer, un-impacted stream reaches in 
which stream sediment would be of greater concern are above the assessed segments on these two streams. 

There are a variet y of problems associated with the Trout Creek segment making it the most problematic 
road/stream sediment situation in the sub-basin . Whitehorse Ranch Lane, a major county road runs next to 
Trout Creek for approximately 2.2 miles in a relatively confined canyon. There are reaches within that length 
where the road is immediately against steep canyon walls and the creek is immediately adjacent to the road 
on the other side. In the worst of these locations the road is actually narrower than average, allowing little 
room for the construction of berms on the road shoulder to restrict runoff. Additionall y, bed rock under the 
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road in places restricts grading of the road toward hillside ditches which could be another potential solution 
to some of the problems observed. 

There are many places in the segment where unvegetated gravel banks run from the road edge to the stream 
edge. Even where there is a well developed berm to restrict water from running off the road, materials can 
often move down the outside of the dry and mostly unvegetated berm onto the banks and then to the channel. 
While most of the banks are vegetated, some are bare and others do Dot have sufficient vegetation to restrict 
sediment movement. The berm is well constructed and maintained in much of the segment, but the mere acts 
of constructing and maintaining that berm certainly cause sediment to be pushed down off the banks and into 
the stream. 

The channel and riparian zone is incised in much of the Trout Creek segment. This exacerbates some of the 
road-related problems as the stream is not currently able to develop meanders and consequently move away 
from the road in at least parts of the reaches. The riparian zone is also narrow and its surfaces adjacent to the 
stream are steep. It has only a limited capacity to trap and hold sediment coming off the road edge and berm 
above . Fortunately, the riparian zone is generally in good condition in much of the reach, lessening the 
effects of the impacts described above. Another mitigating factor in the reach is that beavers are currently 
present and have dammed part of the stream length. Not only do those dams trap sediment improving water 
quality, in the long term they also are raising the stream level, thus reducing the depth of stream and riparian 
zone incision. The field observer noted that one dam in the reach was five to six feet high. 

Overall the Trout Creek reach was rated as Moderate in its potential sediment supply effect. To make that 
determination the length of the reach was considered, and the severity of the observed problems was 
tempered by the length of the stream and road which were assessed. If the same set of problems were seen in 
a significantly shorter length the situation would have warranted a more severe assessment. 

Roads running along perennial streams do not appear to be major sources of sediment in the sub-basin. The 
situation on Trout Creek with the Whitehorse Ranch Lane is certainly the most problematic. The problems 
there are numerous, but are spread out over two miles of road length. Beaver activity in that reach appears to 
be at least partially mitigating both short and long term negative effects of the sediment supplied by the road 
to the creek . 
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Table 9. Road/Stream Sediment Assessments 
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ILiUle Couonwood Creek Ii Moderate I Significant I Moderate II Moderate II Moderate II Moderate II Moderate I 

Willow Creek - Pueblo Mountains Low Low Moderate I I I Low
 

Pass Creek
 

Low 

Low Low Low
 

Van Hom Creek
 Low Low Low Low
 

Colony Creek
 SignificantModerate Moderate Moderate I Low I Low I Moderate
 

Trout Creek
 LowSignificant Moderate ModerateModerate Moderate I Moderate
 

Little Whitehorse Creek
 Low Low Low Low I Low
 

Willow Creek - Trout Creek Mountains
 Low LowLow Low I Low I I Low 

See the text for descripti ons of the factors and the ove rall effe ct, plus the way they were rated. 
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Stream Sediment from Road Crossings 
Road crossings are a potentially major source of perennial stream sediment. The sub-basin is a large area 
~20 0 0 square miles), but due to it being dry (only ~486 miles of perennial streams) and not heavily roaded, 
the total number of potential road crossings of USGS mapped perennial streams is relatively low. We 
assessed 22 of these crossings which were either on public lands or private lands on which we were allowed 
to work. There were approximately 15 potential crossings not assessed which were inaccessible due to 
considerable snow fall at high elevations in the sub-basin early in the fall of 2004. The number of those 
crossings is not exactly known as the available maps had scales which did not allow precise determination of 
crossings where roads ran in the canyon bottoms. Also, two public land crossings at relatively low elevations 
were not accessed as they were behind private land we did not have permission to cross. 

Three types of crossings were assessed: bridges, culverts and fords. Two sites had both a bridge and a culvert 
or a ford. Fords are crossings with no structures-they are crossed by driving through the stream. Fords are 
relatively common in semi-arid rangelands which have only dispersed use and relatively long histories of 
settlement. They are found mostly on stream reaches with low flows and which have relatively small bank 
and stream bottom materials which are relatively stable. 

The data collected individually for each type were the following: 

Bridges 
•	 Construction materials and condition of decks, stringers and abutments 
•	 Opening size-height X width-and whether the opening appeared adequate for apparent 

flows, plus evidence if it appeared inadequate. 

Culverts 
•	 Shape: round or arched 
•	 Size: diameter or height X Width, and whether it appeared adequate for apparent flows, plus 

evidence if it appeared inadequate, length 
•	 Corrugated or smooth construction 
•	 Condition: good, plugged, crushed, corroded, etc. 
•	 Correct alignment to channel 
•	 Correctly installed on or below streambed grade 
•	 Channel differences (substrate and channel geometry) above and below culvert, and 

significance 
•	 Adequate inlet and outlet armoring 
•	 Adequate energy dissipation at outlet 

Fords 
•	 Amount of materials in channel and on immediately adjacent banks by size classes (clay/silt, 

sand, gravel, cobble, bed rock) 

•	 Stability 
•	 Materials moving from road surface to channel 

Additionally we collected the following information or performed the following at all sites: 

•	 Administrative information (stream name, crossing number, date, location information) 
•	 We rated and discussed sediment potential from outside the channel for : 

o	 cutbank ditches and whether they were adequately drained and filtered 
o	 road surfaces and whether they were adequately drained and filtered 
o	 fill slopes and whether they were adequately stabilized 
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•	 We made a subjective determination of the overall sediment supply to the stream using the 
following descriptors: Low, Moderate, Significant or Extreme. 

•	 We took at least one photo and described its scene. 
•	 We recorded general comments on topics partially discussed with the data mentioned above 

and on any topic that added perspective to the overall sediment suppl y determination. 

Results and Discussion. Table 10 shows the determinations of the overall sediment supply for the 22 
crossings in five categories-fords, bridges, culverts, a bridge and culvert togeth er, plus a bridge and ford 
together. Of the 22 crossings, 12 were assessed as supplying Low amounts of sediment to the channel, eight 
were assessed as suppl ying Moderate amounts and two were assessed as supplying Significant amounts. In 
general these crossings do not appear to be major sources of sediment to the perennial streams in the sub
basin . 

At first thought, ford s would seem to have the greatest potential for sediment production among the three 
main types. But that does not appear to be true at this point in time . There were 11 assessed crossings which 
were exclusively fords (see the discussions below of a crossing with both a ford and a bridge). Six of these 
II were assessed to supply Low amounts of sediment and five were assessed to provide Moderate amounts. 
In many cases the angles and heights of the banks at the crossing were quite similar to the adjacent non-used 
banks . This is after decades of apparent use. In other cases banks have retreated and flattened over the years
-some to the extent that they appear to no longer provide as much sediment as they once probably did. Most 
fords do not have a well vegetated road surface on either side of the stream. The few that are reasonably well 
vegetated benefit from both the added stability and the filtering of sediment that the vegetation provides. 

Two assessed crossings exclusively had bridges and two others had a bridge and either a culvert or a ford. In 
all four situations only Low amounts of sediment appeared to access the stream at the crossings. 

Seven assessed crossings exclusively had culverts. Two were rated as providing Low amounts of sediment to 
the streams, three were rated as providing Moderate amounts, and two were rated as providing significant 
amounts. The two culvert crossings providing significant sediment had the following common features: 

•	 They are both on a well-used county road which receives regular maintenance. 

•	 Both culverts appear too short, as one or both ends of each are essentially at the bank faces. 
Sediment can drop directly into the culvert openings from above, or from the sides. The culvert at 
one site is mis-centered with the road , as there is about three feet of culvert outside of the bladed 
road on one end and essentially no culvert outside of the bladed road on the other end. 

•	 The gravel berms along the edge of the road which can potentially restrict water flow and sediment 
movement into the channel were in poor condition right at the crossings when the assessment was 
performed. One berm ended at the crossing and due to road grade, about 100 foot length of road 
surface drained directl y into the channel, rather than into the ditch which could have potentially 
trapped some sediment. 

•	 The banks are in general, poorl y vegetated at the culvert openings. 

•	 One culvert is relatively new, but the other is quite old and in poor condition. That cuIvert has a hole 
in the top (probably caused by the road grader) toward the edge of the road. Loose sediment certainly 
falls through that hole every time the road is graded, and also with some use by regular vehicles. 

• Both culverts seemed to possibly be undersized for the potential high flows of their drainage basins. 
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A mitigating factor about the potential problems caused by the sediment provided to the streams at these two 
crossings is that the water just below each enters into private land irrigation systems. In contrast, above the 
road in each case the creeks run through largely unimpacted wildlands. Both streams are salmonid bearing 
(Lahontan cutthroat trout) and for both the bottom of the salmonid bearing reach (as determined and reported 
in the Oregon TMDL) is considered to be the county road at the crossing . Sediment accessing the streams at 
these crossings should then not affect the state-defined, beneficial downstream uses. 

Another mitigating factor concerning the long term effects of these two culverts is that they are both on a 
road which will be paved in the next several years. The paved road surface will reduce the amount of 
maintenance and the amount of sediment potentially pushed into the stream from those maintenance 
activities . In addition, that construction will be a chance for the county to upgrade the culverts to new ones 
which are in better condition, and which are longer and possibly of greater diameter. 

As mentioned, these crossings do not appear to be a major source of sediment to the perennial stream reaches 
in the sub-basin. Besides the mentioned two crossings with Significant sediment production, there are also 
several other situations where the streams flow into irrigation systems not too far below the assessed 
crossings . Except for a few situations, there appears to be little for land managers to be concerned with 
related to stream crossings in the sub-basin. We will return to the respective land managers (BLM, county 
road departments, and private land owners) the data sheets and photos for each site. 

Table 10. Road Crossing Sediment Assessments. The numbers indicate the number of polygons assigned 
that rating for each crossing type. 
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Ford 
Moderate - 5 

Low-6 

Bridge Low-2 

Culvert 
Significant - 2 
Moderate - 3 

Low-2 

Bridge & Culvert Low-l 

Bridge & Ford Low-l 

See the text for descriptions of the crossmg types and the way they were rated . 

Importance oftopic to long-term watershed health in the Alvord Lake Sub-basin. 

Stream sediment is an important watershed attribute which appears to not have been addressed in prior 
Alvord Lake Sub-basin research . Excessive sediment can impact fish populations in a variety of ways. 
Understanding the probabl e sources of sediment is important to land managers, biologists and others 
interested in maintaining viable fish populati ons. A majority of road crossings and locations where roads 
are directly adjacent to perenni al streams in the sub-basin were assessed for this project. HCWC feels that 
road/stream interfaces are not a major source of stream sediment in the sub-bas in. 
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In contrast to the road/stream interfaces, HCWC inventoried only a small portion of the perennial streams 
in the sub-basin, but from the limited data it appears likely that stream channels and adjacent riparian 
zones are the major source of stream sediment. The relative contributions of natural vs. human-induced 
sediment production sources were not rated, as those determinations arc difficult. General riparian health 
(or functioning condition) is often used as a first indicator of the probable sediment production. HCWC 
feels land managers and private land owners would be best served to focus on general riparian health as a 
way to assess and manage sediment levels and production sources. 

Issues, concerns and action items. 

•	 Encourage land owners and land managers to maintain riparian areas in proper functioning 
condition to assure low levels of human-induced sediment to enter perennial streams. 

•	 Encourage various government entities, land owners and land managers to maintain road 
crossings and roads adjacent to streams in a condition that minimizes sediment entering the 
channel. 

•	 Educate the public of natural watershed attributes and human-induced situations which result in 
sediment moving in the system. 
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HCWC FIELD WORK-RIPARIAN INVENTORY DATA
 

Information sources and authors 

The text for the follow ing section on riparian inventories was written by HCWC, from data we co llec ted 
on private land for this watershed assessment. 

HCWC performed riparian inventories and assessments as part of the field work for this project. The main 
work we completed for this watershed assessment was riparian inventories. The inventories were performed 
only on perennial stream reaches on private ground. To collect the inventory information, the field observer 
divided the streams into reaches called polygons. One complete set of inventory data was collected for each 
polygon. In most situations, the polygons extended between obvious starting and stopping locations, such as 
ownership boundaries, stream confluences and/or the entrance of the stream into irrigation systems (ditches). 
In other cases polygon boundaries were placed at management boundary locations (fences) within private 
ground and in one case a boundary was subjectively placed in the middle of a long private piece of a stream 
solely to divide it into two polygons. Besides having a measurable length (determined from mapping 
software), the polygons had widths which were the distance between the riparian/upland boundaries on each 
side of the stream. The width varied throughout anyone polygon and an average width for the polygon was 
estimated. 

Each polygon was inventoried by walking its length twice. Most field-collected data was subjectively 
determined, i.e. estimates or interpretations were made, rather than taking any type of measurements. 

A functioning condition assessment similar to that developed and used by the BLM (TR 1737-15, 1998) was 
performed as part of each inventory. We followed the methodology guidelines for assessing proper 
functioning condition (TR 1737-15, 1998), except for the fact that a team was not assembled for the field 
work. The budget for the overall watershed assessment did not allow having a multi-member team working 
in the field. Instead, one observer performed the assessments with the inventories. That observer has 15 years 
experience in performing riparian inventories and 13 years experience performing different types of riparian 
assessments. Much of that past experience was in areas relatively close to the Alvord Lake Sub-basin-in 
southwest Idaho and other southeast Oregon locations. Also, those earlier inventoried riparian zones have 
similar vegetation, stream types and functioning attributes as do the riparian zones inventoried for this 
project. 

For each polygon, the following information was collected in the following four information types : 

1.	 Administrative Information 
•	 Stream name, polygon number, date . 
•	 Location information: GPS and legal (township, range) data . 
•	 Riparian width information: polygon average, width range (minimum and maximum widths). 
•	 River miles were determined in the office with mapping software. 
•	 Polygon size was determined from the average width and the length. 

2.	 Riparian Vegetation Information 
•	 Riparian vegetation types , percent of the polygon area for each type, disturbance-induced 

determinations, comments. 
•	 Plant group canopy covers by layers for two main vegetation types and by other groups , 

comments. 
•	 Bare ground for the two main vegetation types, locations, apparent causes . 
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•	 Tree and shrub regeneration, age-class presence and absence, potential vegetation for the reach, 
comments. 

•	 Noxious weeds observed, locations and areas inhabited. 
•	 Woody canopy cover providing stream channel shade, apparent on-going changes to shading, 

general characteristics. 

3.	 StreamlHydrologic Sediment Source and Photo Information 
•	 Rosgen geomorphology stream types and percents of channel length, energy dissipation 

mechanisms, discussions related to potential and management concerns. 
•	 Polygon-wide sediment source data (discussed on pages 74-77). 
•	 Adjacent upland sediment source and hydrologic function information (also discussed on pages 

74-77). 
•	 Four to eight photos were taken and described, their GPS locations were recorded. One photo 

each was taken at the upstream and downstream ends of the polygons and the others were taken 
at varying locations. 

•	 General comments on the polygon were recorded. 

4.	 Functioning Condition Assessment Information 
•	 Seventeen characteristics were assessed in three categories (Vegetation, Hydrology and 

Erosion/Deposition). 
•	 A Summary determination was made and various notes were recorded. 
•	 Comments tying the assessment information and the other inventory information were recorded. 

The primary goal of the riparian inventories was to provide the participating landowners specific information 
about their riparian zones. The data, assessments, photos and resulting maps were returned to the landowners 
with various explanatory documents detailing the data, its collection and its meaning. 

A secondary goal of the riparian inventories was to provide general data for this watershed assessment. The 
riparian inventory data presented here and in other parts of this watershed assessment is much more general 
in nature than was returned to the landowners for their specific reaches. Also, there is much less discussion 
here of data collection methodologies, the meaning of the data, etc . Instead we present here only summaries 
of that data, with general comments on its possible overall implications. 

Readers should understand that these inventories were performed on only a small portion of the perennial 
stream riparian zones in the sub-basin (17.0 of the recorded 485 miles). As such they should not be 
considered as being representative of the sub-basin in general. The Bureau of Land Management (BLM) 
which manages the vast majority of land in the sub-basin (82%) which encompasses the vast majority of 
perennial stream miles (70%) has not routinely performed riparian inventories similar to these on the lands 
they manage. However, the Bums District BLM has performed similar functioning condition assessments 
(TR 1737-15, 1998) and the Vale District has performed other types of riparian trend assessments on most of 
the public land perennial stream miles in the sub-basin (see pages 18-21.) 

The readers should also remember that to gain the private landowner participation in these efforts HCWC 
agreed that private land data collected for this watershed assessment would not be reported in a manner 
which indicated its location. 

There were a total of 16 polygons inventoried, with a combined length of 17.0 miles for an average length of 
slightly less than 1.1 mile per polygon. The shortest polygon was 0.5 miles long, the longest was 2.1 miles. 
The 17.0 miles of stream length comprised 75.1 acres of associated riparian zones. 
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Riparian Vegetation Types 
Thirty six clifferent riparian vegetation types were recorded in the 16 polygons. Five of the 36 types were tree 
dominated, 11 of the 36 were shrub types, 15 were graminoid (grasses and grass-like herbaceous plants) 
types and five were forb types. Table 11 names and gives the overall percent cover and the occurrence of the 
13 most common of these types, each of which covered at least 1% of the total inventoried acres. Also listed 
in Table 11 are the species for which the other recorded types are named . Those other types each had less 
than 1% total cover in the 16 polygons. 

Note: There was no published classification of riparian vegetation types specifically for this region in 
Oregon at the time of the inventories. So, the vegetative communities observed here were named after 
types described in two classifications--one for riparian zones of Nevada (Manning and Padgett, 1995) 
and one for the riparian zones of Montana (Hansen et al., 1995). The field observer has seven years 
experience performing riparian inventories in the nearby Owyhee country of southwest Idaho and in 
other portions of the Vale BLM District. He used this combination of systems in those two areas for 
that time period. Both of these two classifications are reasonably comprehensive for the riparian 
vegetation of southeast Oregon and southwest Idaho. In combination they are essentially complete for 
these areas. 

Shrubs and trees were the dominant riparian vegetation in the polygons, with vegetation types of these two 
groups covering approximately 88% of the area (Table 11). Types named for four willow species (Salix 
lasiandra [Pacific willow], Salix lutea [yellow willow], Salix exigua [sandbar willow] and Salix lasiolepis 
[arroyo willow)) covered 64% of the area. The other major type was the Populus trichocarpa/Salix (black 
cottonwood/willow) Community Type which covered an additional 16% of the area. The remaining 20% of 
the area was covered by 31 types of all four plant groups, each of which covered 3% or less of the acres. 

As in their total covers, shrub types were the most common vegetation types recorded in the sixteen 
polygons. All five of the shrub types with>1% total cover were recorded in at least eight of the 16 polygons, 
and four of those were recorded in at least 12 of the 16. Various graminoid types were also recorded quite 
frequently (Table 11). 

Despite the earlier admonition to readers to not assume our inventory data is reflective of the sub-basin in 
general , our types list developed in these 16 polygons is probably quite complete for the riparian zones in the 
sub-basin. This list contains all except two of the species named to represent vegetation communities in the 
Alvord Lake Sub-basin in the Oregon TMDL. In the Oregon TMDL (see pages 39-45) the Oregon DEQ 
divided the sub-basin into four ecological provinces and those provinces into three to five elevation zones 
each. For each zone in each province they list the one to seven plants, or plant groups (i.e. willow) that 
dominate the riparian zones. Their list has only two species not recorded in these 16 polygons. Both of those 
species are generally found in higher elevations than inventoried for this watershed assessment on private 
lands . 

This list also contains most of the species for which major riparian vegetation types were recorded by the 
same field observer on several hundred miles of stream in past inventories in the nearby Idaho Owyhee 
country, the Bully Creek drainage in the Vale, Oregon BLM District, and on three streams on the southwest 
flank of the Steens Mountain west of the sub-basin. 
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Table 11. Riparian Vegetation Types, Source, Percent Cover and Occurrence in the 16 Polygons. 

Percent 
Vegetation Types l Source2 Cover3 Occurrence" 

Trees 
Populus trichocarpalSalix (black cottonwood/willow) Community Type NY 16 6 
Populus tremuloidesiSalix (quaking aspen/willow) Community Type NY 2 J 
Populus trichocarpalRecent alluvial bar (black cottonwood/recent 

alluvial bar) Community Type 
Both 1 3 

Group Cover 19 
Shrubs 

Salix lasiandra (Pacific willow) Community Type MT 28 12 
Salix lutea (yellow willow) Community Type Mf 17 12 
Salix exigua (sandbar willow) Community Type Mf 16 14 
Salix lasiolepislBench (arroyo willowlbench) Community Type NY 3 8 
Rosa woodsii (woods rose) Community Type Both .1 12 

Group Cover 67 
Grarninoids 

Carex nebrascensis (Nebraska sedge) Community Type Both 3 4 
Juncus balticus (Baltic rush) Community Type Both 3 10 
Agrostis stolonifera (redtop) Community Type Both 2 10 
Phalaris arundinacea (reed canarygrass) Community Type MT I 3 
Poa prate/ISis (Kentucky bluegrass) Community Type Both 1 10 

Group Cover 10 

Other types named for the following spec ies were recorded ; each had less than I% total cover of the 16 polygons' 

Trees (Total Cover = < I%): Populus tremuloides (quaking aspen) and Juniperus occidentalis (western juniper). 

Shrubs (Total Cover =-I %): Alnus incana (mountain alder), Comus stolonifera (red-osier dogwood), Prunus virginiana 
(common chokecherry), Salix lemmonii (Lemmons willow) , Artemisia tridentata (big sagebrush) and Prunus emarginata 
(bitter cherry). 

Graminoids (Total Cover =- 2%): Agropyron smithii (western wheatgrass), Carex utriculata (beaked sedge ), Disti chlis spicata 
(alkali saltgrass) , Eleocharis palustris (common spikesedge), Scirpus pungens (sharp bulrush), Agropyron spp . (wheatgrass), 
Alopecurus pratensis (meadow foxtail), Carex spp. (sedge), [Juncus ensifolius (dagger leaf rush) and Phleum pratense 
(common timothy). 

Forb. (Total Cover =< I%): Typha angustifolia (lesser cattail), Berula erecia (cut-leaved water-parsnip), Equisetum arvense 
(field horsetail ), Rorippa nasturtium-aquaticum (water-cress), Trifolium spp. (clover) and unidentified species. 

'Vegetation types which covered I% or more of the total area (75.1 acres in 16 polygons) are listed in the upper section of the table. Species for which 
types were recorded for less than I% are listed by plant groups in the lower section. 

~he source is the riparian classification system (Montana, Nevada or Both) where the listed vegetation type is described-see the text. 
3 Percent cover is the percent canopy cover within the entire 75.1 acres of riparian zones assessed . 
"Occurrence is the number of polygons (of 16) in which the type was recorded. 
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Rosgen Stream Geomorphology Types 
Table 12 shows the Rosgen (1994) channel geomorphology types recorded in the 16 inventoried polygons. In 
the Rosgen system, a letter/number code is used to signify stream geomorphology. Capital letters (A through 
G) indicate the general channel shape (width and depth), plus their confinement, and in the case of D 
channels if they have multiple channels. The numbers 1 through 6 represent the average particle size of the 
channel bottom and immediate banks with 1 indicating bedrock and 6 indicating silt and clay. The numbers 2 
through 5 indicate boulders, cobbles, gravel and sand, respecti vely. The final small letters (and the plus 
symbol (+) with the small ' a ' for A streams) are indications of gradients different (steeper or less steep) than 
the common gradient for a given stream. 

In short A, B, C and E channels are usually con sidered desirable when found in certain settings. 0 channels, 
which have multiple stems, are usually considered unstable, consequently undesirable in most settings. F and 
G channels both indicate streams that are downcut or incised more than expected for a site and are 
consequently often assumed to be indications of degradation. Remember, the statements just made are 
generalizations, but for the most part those generalizations appeared true to the field observer while on these 
sites. 

The A, B, C and E channels accounted for 71 % of the inventoried stream lengths in the project, while the D, 
F and G streams accounted for the another 24% (Table 12). Beaver ponds are not a Rosgen designation, but 
were recorded for 6% of the length of the inventoried channels. 

Rosgen F and G streams are generally considered to be undesirable and they are often thought to be the result 
of human influences. In contrast, contributing authors and editors of a recent book, Great Basin Riparian 
Ecosystems (Chambers and Miller, 2004) argue that downcut streams in central Nevada in settings similar to 
the many parts of the AIvord Lake Sub-basin, are often the resul t of historic climate change, and not 
necessarily the result of human influences. 
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Table 12. Rosgen Channel Types and Lengths in the 16 Polygons. The Rosgen (1994) system codes are briefly 
explained in the text, Each stream type, plus beaver ponds, recorded in the 16 polygons are listed in the first column. T he percent of 
the total 17.0 miles of inventoried stream is listed for each type in the second column. 

:,..~~[ "l\~'!ff,!ilm ll~~~~~im~1 
~.:......-.. ~~ ., U{.l~1.Rl)l ~) L _l~tlh~~ 

IA2 0.2 
A2a+ 0.1 <0.5 
A3 0.5 3 
A3a+ 0.2 I 
A4 2.3 13 
A4a+ 0.4 2 

Total 21 

BI <0.1 <0.5 
B3 0.1 I 
B3a 0.1 I 
B4 1.9 II 
B4a 1.5 9 
B4c 1.5 9 
B6c 0.1 I 
B6c 0.4 2 

Total 33 

7C4 1.1 
C4b 0.2 1 
C6 0.5 3 

Total II 

D3b <0. 1 <0.5 
D4 O.l I 
D4b 0.3 2 

Total 3 

<0.5 E3b 0.0 
E4 0.7 4 
E4b 0.2 I 
E6 0.1 I 

Total 6 

<0.5 F3 <0.1 
F4 1.4 8 
F4b 0.2 [ 

F6 1.1 7 
Total 16 

G2 0.1 <0.5 
G3 0.1 <0.5 
G4 0.2 I 
G4c 0.3 2 
G6c 0.2 I 

Total 5 

Beaver ponds 1.0 6 

_~I.· 1'00 
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Other Inventory Data 
Table 13 shows the bare ground and various types of vegetation information lumped by functioning 
condition categories in the 16 polygons. Brief explanations of the recording of the data for the various listed 
factors are given in the Table 13 footnotes. Overall, the combined information in Table 13 is positive. Short 
summary statements of each data type follow (not all data is shown or discussed): 

•	 There were six of the 16 assessed polygons considered to be in proper functioning condition. The 
other ten polygons were thought to be in functional-at risk condition and the trends for those were 
not apparent. For several of those ten, the observer recorded comments indicating that there was 
likely an upward trend, but the evidence was not strong enough to make that determination in the one 
time visit. In contrast, there were no polygons in which the observer felt there may be a downward 
trend. 

•	 The bare ground situation in nine polygons appeared favorable (generally low amounts, natural 
causes, away from the immediate stream edges), in two polygons it was unfavorable and in six 
polygons it was judged as being neutral. 

•	 There was adequate tree and shrub regeneration to replace existing mature vegetation in 14 of the 16 
polygons. In many of those it was noted that there was adequate regeneration to expect increases in 
the tree and shrub cover. In one polygon there was inadequate regeneration and in one there were 
areas with significant regeneration, but there were also areas with essentially no regeneration where 
cover by large shrubs was definitely declining. 

•	 Nine polygons had adequate representatives of all age classes of the major woody plants. Six did not 
and one polygon had large areas where this factor was both positive and negative. In many cases the 
observer noted that in the six polygons with missing age classes, it was mature plants which were 
absent, but younger plants appeared healthy enough to assume they would soon reach maturity. 

•	 In eight polygons the vegetation appeared to be the natural potential vegetation for the reach, in the 
other eight the situations were not as easily assessed. In four of those other eight, the observed felt 
the vegetation was not the natural potential vegetation in most of the polygon ('no' replies) and in 
the other four the vegetation appeared to not be in significant parts of the polygon. In many of the 
specific locations which had vegetation other than expected, the vegetation present was not 
necessarily undesirable, but it lacked at least some of the positive functioning attributes that the field 
observer thought could exist with the natural potential vegetation. 

•	 The average stream shading provided by woody vegetation was approximately 25% with a range 
from 3 to 70% in the 16 polygons. An average amount of shading across various Rosgen stream 
types and across various vegetation types is not necessarily an important number, as it cannot be 
effectively judged without further analysis. What is important for this group of polygons and the 
shading data is that shading was recorded to be increasing in ten of the polygons and static in the 
other six. 

As mentioned the information in Table 13 is generally positive. Six of the 16 polygons were considered to be 
in proper functioning condition. Of the other ten, six had increasing stream shade-a factor usually 
indicating recent and ongoing successful regeneration and growth of woody vegetation. The bare ground 
situations in most polygons were favorable. The vegetation observed generally did not appear to be different 
than expected for the sites. 

Alvord Lake Sub-basin Watershed Assessment 91 



Chapter 2 - Watershed Assessment 

Table 13. Functioning Condition, Bare Ground, Vegetation Information and Stream Shading. 

~'ffiil1ful.'l-,1J.llTw [[;' l I ~ lJfu ' I ~~[o~~~-~~~or~
 
~~~~ ll~ ~~ ~L_ 

20,20.20,
Yes-4 Yes-5 Incre asing-4Proper Functioning Condition 

30,50,70Favorable--6 Adequate--6 
Static-2No-2 Both-I6 polygons, 4.8 miles total 

Average =35 

3, 10, 10,20,
Favorable-3 Adequate-i-S Yes-5 Yes-3Functional-At Risk Trend 

20, 20, 20, 20, Increasing-s-o
Both-l Both-3Not Apparent Neutral-4 Both-I 

Static-420,50
Unfavorable-3 lnadequate-l N0-410 polygons, 12.2 miles total N0-4 

Average =19.3 

'Bare ground responses of Favorable, Unfavorable, and Neutral are subjective determinations of the overall bare ground situ ation in each polygon, 
considering bare ground amounts, locat ions and apparent causes . The amounts , locations and causes were judged in respect (0 apparent overall 
functioning of the riparian systems in each polygon. 

1'ree and shrub regeneration amounts were rated as Adequate, Inadequate or Both on being enough to replace the existing older tree and shrub 
amounts. Both was recorded in a polygon where there were distinct separate region s wi th Adequate and Inadequate amount s. 

3Age class responses were Yes, No, or Both indicating the general presence or absence of all age classes of the major woody specie s in the 
polygon. Responses of Both indicate polygons generally with all age classes of the major woody species, but lacking important age classes of at 
least one common species in a relatively large polygon area . 

"Potential vegetation responses of Yes indicate the presence of a suite of vegetation which appeared to generally be the natural potential vegetation 
of the site. No or Both responses indicate situations where the field observer believed the vegetation present for nearly the entire polygon (No) or a 
lesser , but significant part of it (Both) was the result of past human-induced disturbances. 

5Stream shade amounts are percents (rounded to the nearest 10%, or in one case to 3%) of (he bankfull channel which had vertical overhanging 
canopy cover by woody vegetation. The readings of the individual polygons are shown as is the average for all polygons in the functioning 
condition category. 

6Slream shade was subjectively judged as being static , increasing or decreasing over time. 

General comment for notes 1,2,3,4, and 6: The values indicate the number of polygons each categorization was assigned in the polygons with 
that functioning condition rating. 

Importance of topic to long-term watershed health in the Alvord Lake Sub-basin. 

HCWC inventoried these private land perennial streams to provide an overview of stream and riparian 
zone features in the sub-basin. That information will be valuable to the landowners if they wish to 
perform long-term monitoring of their land as the data was collected for specific stream reaches . The 
information has value to others as it adds detail to riparian information that is already publicly available 
(for example in the Andrews PElS , Vale PElS, and Oregon TMDL) about the riparian zones of the sub
basin. 

The condition of the inventoried riparian zones as shown by the collected data was considered to be 
generally positive by the field observer who has extensive experience in similar riparian areas in southeast 
Oregon and southwest Idaho. All of the inventoried reaches are parts of working cattle ranches and the 
overall good condition of these reaches should be encouraging to anyone who cares about the condition of 
the rangelands within the sub-basin. 
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Issues, concerns and action items. 

•	 HCWC encourages the involved landowners and others in the sub-basin to use the demonstrated 
procedures or other procedures to establish monitoring of their riparian zones and uplands. 
Photo point documentation is the simplest, easiest and sometimes most informative monitoring 
possible. 
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Thi s chapter contains general information about the sub-basin, its clim atic and physical features , plus the 
plants and animal s which are considered native to the area. There is little focus on management concerns and 
water shed health issues. At the end of the chapter are separate descriptive lists of features and maps of the 
eight 51h field watersheds in the sub-basin. 

Cold, clear winter days are common, as 
is snow in the mountains, but snow at 
low sub-basin elevations usually does 
not stay throughout the winter. 

CLIMATE 

Photo courte sy of BLM 

Authors and information sources 

The text fo r this section was partially taken from the Andrew s FEIS. Some was written by HCWC from 
general sources. The data in Table 14 is from the cited source. 

Southeastern Oregon and the Alvord Lake Sub-basin are semiarid with most locations having annual 
precipitation between eight and 14 inches. The prevailing winds from the west bring maritime air from the 
Pacific Ocean, but that air dries as it rises over Coast and Cascade Mountain ranges. The north/south running 
Steens and Pueblo Mountains on the west edge of the sub-basin create a local rain shadow effect, 
intercepting even more moisture from the once maritime ai r. Local areas at the top of the Steens Mountain 
(9700 feet) receive 49 to 55 inches of precipitation, much as snow which falls from November through 
February. Lower elevations in the sub-basin to the east receive a great deal less precipitation (see the 
Whitehorse Ranch and Andrews weather records below). The accumulated deep snows at the top of the 
Steens Mountain often remain until mid-June, with some patches persisting year-around. The lowest sub
basin elevations generally do not have a winter-long snow pack. Localized flooding often accompanies 
spring snowmelt adjacent to the higher mountains. 

There is abundant sunshine throughout the year, and that with the dry air, results in sign ificant day and night 
temperature differences. Summer temperatures in the lower elevations can range from highs over 100 
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