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Camp Creek Watershed Assessment 

1.0 Introduction 

Since the 1970s, Camp Creek Watershed has been recognized as a major contributor to 
water quality issues in the Crooked River system, part of the Deschutes Sub-basin. 
Runoff from Camp Creek can contain large amounts of sediment that contribute to 
turbidity in the Crooked River (OSU Special Report 453 , 1976) Camp Creek was listed 
as the #1 Priority Work Area by the Crook County Soil & Water Conservation District in 
1995. 

Several attempts have been made to coordinate work in this area; landowner meetings 
were organized and weIl attended in 1995. Much interest was shown by landowners and 
two larger projects were submitted for funding. Unfortunately, these projects did not 
rank high enough by the Soil & Water Conservation Commission to receive funding , and 
landowner interest waned. 

In 2003, Natural Resources Conservation Service (NRCS) and the District began working 
on the Soils Survey for the Camp Creek area of Crook County. Because of the continued 
priority listing, renewed landowner interest and the on-going soils survey, the District 
applied for funding from Oregon Watershed Enhancement Board (OWEB) to do a 5th 

Field Watershed Assessment. 

Funding for the assessment was approved early in 2005, and a meeting was set up with, 
OWEB, NRCS, OSU Extension, Crooked River Watershed Council and CCSWCD to 
determine direction for the assessment. Due to existing conditions in the Camp Creek 
Watershed, at this meeting it was determined that a range survey/evaluation would be 
vital information. It was further determined that human activity has had an effect on 
watershed function and that landowner participation would be critical to the success of 
the assessment. It was agreed on that the hydrology of the area would be an important 
part of the assessment. 

1.1 Purpose 

The Camp Creek Watershed Assessment was prepared by and for the Crook County Soil 
& Water Conservation District, and will serve as a baseline for developing and 
prioritizing restoration activities in Camp Creek. The assessment contains information 
about historical and current conditions in the watershed. The assessment documents the 
effect of human activity on watershed function, as well as naturaIly occurring events . 
This document is intended to be usable by landowners, agencies and other interested 
persons. An interested reader will notice the assessment does not contain a lot of 
information regarding fisheries; nor is there a lot of information about water quality. 
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Available information is included in the assessment, but the assessment notes a need for 
further studies. 

1.2 Background 

1.2.1 Physical Location 

Camp Creek is part of the larger Crooked River Watershed; a significant drainage in the 
Deschutes Sub-basin. This 111,000 acre watershed is located about 70 miles south and 
east of Prineville, in Crook County, Oregon. Camp Creek flows in a generally northeast 
direction until its confluence with the Crooked River at River Mile 118. Prominent 
features include Gerry Mountain (55 82 ft) which forrns the southeast boundary of the 
watershed, Logan Butte (5081 ft) on the middle fork of Camp Creek, and Sheep 
Mountain (5224 ft) near the confluence of the west fork and lower Camp Creek. For this 
assessment, the watershed is broken into five sub-basins : West Fork, Indian and Parrish 
Creek, Middle Fork, South Fork (Clover Creek) and Lower Camp Creek (Figure l-Map) 

1.2.2 Population 

The Camp Creek Watershed includes eleven large landowners, some of which are 
absentee owners. Population of ranch families, employees and lessees on these larger 
livestock operations is approximately 55 persons. 

1.2.3 Climate and Topography 

The climate in Camp Creek is extremely variable; this is documented by weather station 
data from Barnes Station in the heart of Camp Creek. This weather station has been in 
operation since 1961. The average precipitation in this area is 12.7" with approximately 
60% of this coming in fall and winter. The minimum yearly precipitation recorded was 
7.51" in 2002 ; the maximum precipitation recorded was 24 .57" in1983. The area is 
susceptible to summer storm events ; 2" of rain in a matter of hours, as well as large 
temperature swings. Temperature changes of 50 F in twelve hours are not uncommon. 
The area can receive heavy snowfalls, up to 18" at a time during winter and spring 
storms. The heavy snows and late winter thaws make this area prone to heavy run-off 
events (Barnes Weather Station) 

Topography is typical of many Central Oregon High Desert Valleys. At the mouth of 
Camp Creek at its confluence with Crooked River, elevation is approximately 3500 feet. 
Elevation at Gerry Mountain, the southeast boundary is approximately 5600 feet. The 
northwest boundary is the Maury Mountains; and Hampton Butte, at approximately 6200 
feet , is the southernmost feature in the watershed. Price Valley, in the middle of the 
watershed, through which Camp Creek flows, is approximately 3 Y2 miles wide. About 9 
12 miles south of Crooked River, Camp Creek enters into a narrow, rock-lined canyon 
through which it flows for about seven miles before entering the Crooked River Valley. 
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Distance from the mouth of Camp Creek to the headwaters on the north side of Hampton 
Butte is about 32 air miles. 

1.2.4 Geology 

The Soil Survey for Camp Creek lists three primary soil associations. The West Fork and 
Indian/Parrish Sub-Watersheds are primarily "Bonnieview" type soils. This is a volcanic 
soil and consists of residuum weathered from volcanic rock. This is a clay-loam soil with 
no restrictive features. The Middle Fork and Lower Camp Creek Sub-Watershed in the 
valley floor consists of a mixture of John Day Tuff (weathered rock fragments) mixed 
with more ancient, ashy volcanic soils and are called "Blanco Canyon Soils." These are 
deep soils, 20-25 feet , and very prone to erosion because of the ash content. This soil is 
high in sodium, and easily eroded. Below Severance Dam to the confluence with 
Crooked River, the soils are "Willowdale" type. This is a coarse, loamy alluvium soil 
with no restrictive features . 

1.2.5 Vegetation 

The vegetation type on the hills and buttes surrounding Camp Creek consists of Juniper 
Woodland (tree canopy cover greater than 10%) and shrub steppe (tree canopy cover less 
than 10%). The valley floor consists primarily of big sagebrush community with remnant 
Great Basin Wild Rye , Greasewood and improved dry land pastures. Dry Ponderosa Pine 
Forests are in the upper reaches of the Indian/Parrish Creek Sub Basin. 

1.2.6 Habitat 

Camp Creek is home to Rocky Mountain Elk, Mule Deer and Pronghorn and the 
predators associated with these species, cougars, coyotes and bobcats . Feral Horses 
inhabit areas immediately adjacent to the Camp Creek Watershed (Brian Ferry, Gary 
Soules,ODFW) The watershed contains critical Mule Deer Winter Range (Map 1.0, 1.1) 
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Camp Creek Watershed - Deer Range
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1.2.7 Noxious Plants 

The Crook County Noxious Weed List has "A , Band C" listed weeds. "A" listed weeds 
occur in small enough infestations to make eradication/containment possible. "B" listed 
weeds are abundant and of great concern because of economic and ecological losses, but 
still can be treated for control. "C " listed weeds are abundant, but not necessarily high 
priority for treatment. The Crooked River Weed Management Area has identified and 
mapped the following noxious weeds in the Camp Creek Watershed: 

"A" Listed Weeds: Leafy Spurge, perennial pepperweed, Dalmation toadflax , 
Scotch thistle, with Mediterranean sage (suspected). 

"B" Listed Weeds: Whitetop, diffuse, spotted and Russian knapweed, Canada 
thistle . 

"C" Listed Weeds: Bull thistle, Russian thistle , common teasel , kochia, bur 
buttercup, and common mullein. See Appendix lA -Crook County Weed List 

1.2.8 Sensitive Species 

Columbia Spotted Frog (Rana lutieventris)
 
Status: Federal-Candidate; OR-Sensitive
 
A T&E (threatened and endangered) search by NRCS in 2005 noted the presence of the
 
Columbia Spotted Frog (Rana lutieventris) in the Camp Creek area . The location of the
 
frog is near Pipe Organ Rock on BLM managed lands. Last sighting of the frog was in
 
the I 970s. It is possible that the frog inhabits other suitable habitat areas in the drainage.
 

Golden Eagle (Aquila chrysaetos)
 
Status: Protected
 
There is one ODFW documented nest site in the Camp Creek Watershed for the Golden
 
Eagle.
 

Western Sage grouse (Centrocercus europhasianus phaios
 
Status: Federal-Species of Concern; OR-Sensitive
 
Field studies by ODFW have not documented lek sites for sage grouse in the Camp Creek
 
Watershed . However, it is known that they inhabit areas adjacent to the watershed; the
 
Brothers and South Fork-GI areas .
 

Bald Eagle (Haliaeetus leucocephalus)
 
Status: Federal-Threatened; OR-Threatened
 
Bald Eagles have been observed, and ODFW documents a roost site near the confluence
 
with the Crooked River.
 

Other sensitive speci es that may inhabit the Camp Creek area include Prairie Falcon.
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Sensitive Plants 

Peck's Long-bearded Mariposa Lily (Calochortus longebarbatus peckii) 
Status: Federal-Sensitive; OR-Sensitive 

According to Don Zalunardo, BLM Range Con, and Ron Halvorson, BLM Botanist, there 
are two sites on BLM managed land in the Camp Creek Watershed where thi s species is 
located. These sites are south and east of Antelope Reservoir. US Forest Service also 
documents Calochortus longebarbatus peckii, Peck's long-bearded mariposa lily, in 
Forest allotments in the Camp Creek drainage. Allotment Management Plans (AMPs) 
currently are addressing management of this sen siti ve species. 

1.2.9 Land Use Summary 

Total land area in Camp Creek Watershed is 111,514 acres; private ownership is 51,296 
acres (46 %); BLM ownership 49 ,066 acres (44 %) ; and Forest Service 11, lSI acres 
(10%). 

Land use on private land is primarily livestock grazing; with a small amount of haying 
and dry land farming. Land use on BLM managed land is permitted livestock grazing, 
recreation, hunting and other public uses. Land use on Forest Service managed land is 
permitted livestock grazing, recreation, hunting and other public uses. In the past, land 
use on Forest Service managed land included logging. 

1.3.0 Mining 

Mining in Camp Creek took off in the 1870s with the establishment of Silver Wells, near 
the current location of Price Valley Well. It was believed to be a location for silver and 
gold and a Post Office was there a year or two to service the settlement. However, not 
much ore was found and the mining settlement and Post Office soon ceased to exist. 
(Steve Lent-Bowman Museum-2006) It is also possible that there were cinnabar 
prospecting sites on the south side of the Maury Mountains. 

Currently, mining in the Camp Creek area consists primarily of Bentonite mining. 
Bentonite is formed from the weathering of volcanic ash , most commonly in the presence 
of water. Sodium Bentonite, common in Camp Creek, expands when wet, and can absorb 
several hundred times its weight in water. It is commonly used for drilling mud in the oil 
and gas industry, and in the manufacture of cat litter and cosmetics . Because of its great 
absorption of water, it is also used to seal leaks in earthen structures such as dams, 
ditches. There are two commercial Bentonite mines in operation in Camp Creek. 
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1.3.1 Agriculture 

The main agricultural use in the Camp Creek Watershed is livestock grazing. There are 
10 large livestock operations currently in the watershed ; livestock graze on deeded and 
permitted Bureau of Land Management and Forest Service lands. There are some 
irrigated acres in the watershed used primarily for haying and grazing. The areas 
irrigated from Camp Creek drainage are located primarily in the West Fork, 
IndianlParrish and Middle Fork Sub-Watersheds. However, there are irrigated acres 
adjacent to the confluence with Crooked River ; the water source here is primarily from 
wells and upstream diversions in the Crooked River , rather than Camp Creek . 

References and Resources for Introduction Section 

Geoffrey L. Buckley-"Desertification of the Camp Creek Drainage in Central Oregon" 
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Crook County Soil & Water Conservation District (CCSWCD)-Archived Files-Dottie 
Morisette, District Manager-personal correspondence 

Tim Deboodt-DSU Crook County Extension Range & Livestock Agent-personal 
correspondence-2006 

Ron Halvorson, Prineville BLM Botani st-personal correspondence-2006 

Steve Lent, Curator, Bowman Museum-personal correspondence-2006 

Natural Resources Conservation Service (NRCS), Redmond Field Office, Jerry 
Weinheimer-Soil Scientist-personal correspondence-2006 

Oregon Department of Fish & Wildlife (ODFW), Prineville Field Station, Brian Ferry 
and Gary Soules-Biologists-personal correspondence-2006 

Don Zalunardo, Prineville BLM Range Con-personal correspondence-2006 

Special Report 453-February 1976-0regon State University. 
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Camp Creek
 
Crook County, Oregon
 
An Historical Narrative
 

About seventy miles south and east of Prinevi lie, in Crook County, Oregon is 
Price Valley. Camp Creek flows through Price Valley in a generally northeast direction 
to where the creek joins with the Crooked River. In many places in Price Valley, Camp 
Creek currently flows in a deeply incised gull y that in places is 70 feet wide and 15-20 
feet deep. 

In this narrative, we will discuss historical conditions in Camp Creek, review 
natural climactic events , geology, cumulative land use practices, and social influences. 
This narrative is not intended to determine the causes of the current conditions in Camp 
Creek, but to make the reader aware of conditions prior to and during the early settlement 
period ; and to call attention to conditions from the late 1920s to present times. 

Any discussion of the Camp Creek Watershed should begin with the geology of 
this area. One of the most notable features in Camp Creek is Logan Butte. Logan 
Butte 's unique color and soils are due to the activity of hundreds of small volcanoes in 
North/South Central Oregon that make up what is called the "John Day /Clarno" 
formation. Soil scientists believe that long ago, these volcanic soils were under water. 
As drying took place and these soils were exposed to the air, they developed their 
distinctive greenish color. These volcanoes were formed during a time of high volcanic 
activity in the Cascade Range, and their soils now consist of what is called "John Day 
tuff, " or weathered rock fragments. This weathered John Day tuff is very high in sodium, 
is easily eroded by precipitation, and has no aggregate stability when wet. The eroding of 
this material from Logan Butte had in times past, mixed with more ancient, ashy volcanic 
soils in the Camp Creek valley bottoms to form what is now called "Blanco Canyon" 
soils. These are very deep soils, 20-25 feet deep; with high pH, and very prone to erosion 
because of their ashy nature (Jerry Weinheimer, NRCS Soils Team Leader) 

Prior to European exploration, this area was used by the Northern Paiute Indian 
tribes, referred to by explorers and settlers as "Snakes." These Native Americans hunted 
and foraged around swamps, creeks and springs, as well as upland areas. Some of the 
game hunted by the Paiutes included deer, antelope, rabbits, rodents, upland birds and 
waterfowl. They also foraged for plants, roots and seeds. Due to their sparse 
populations , it is doubtful that they had a significant effect on the historic conditions in 
Camp Creek. (Buckley, 1992) 

Beaver fur trappers possibly explored this area prior to Peter Skene Odgen's 
arrival in 1825, but left no records of their activities. Therefore, the earliest 
documentation comes from Ogden and his detailed journals while employed by British 
Northwest Fur Company. During the late winter of 1825, Ogden documents severe cold 
weather, a lack of game animals, abundant willows along the stream courses, junipers on 
the hills , tall grass, fishing weirs on what we now know as the Crooked River, and an 
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abundance of beaver. Ogden led two more expeditions into this area; he notes an 
encounter with Indians , during which they tried to set fire to his camp, and again, 
willows, aspen and plenty of beaver. There seems to be little doubt that Ogden explored 
all the tributaries of Crooked River, including Camp Creek. (Buckley, 1992) 

The next group of people to document their observations while passing through 
this area was members of Meek's "Lost Wagon Train" of 1845. This was a large group 
of wagons and livestock that encountered many difficulties finding water during the first 
leg of their journey from Fort Boise to what is now GI Ranch at the head of the South 
Fork of Crooked River. Diary entries document 198 wagons, 2,299 head of cattle, 81 I 
head of oxen and 1,051 head of horses . Evidently, the wagon train was divided at this 
camp, with one group heading west to Bear Creek and Deschutes River, and the other 
group continuing along the S. Fork of Crooked River, across Camp Creek, and down 
Crooked River. Diary entries again document that there were no dry camps between GI 
and the Crooked River; that grass was available for livestock, some wood for fires, and 
there was no difficulty in crossing Camp Creek. (Buckley, 1992) 

Further documentation of historical conditions is provided by gold prospectors in 
1858, searching for the famous "Blue Bucket Mine," supposedly located in the vicinity of 
Camp Creek. Among the members of this expedition was one of the members of the 
Meek's train and another prospector named Andrew McClure, who kept a detailed 
journal. McClure documents pools and swamps, small willows in the watercourse, and 
scrubby juniper on the hills. He also describes springs in the adjacent hills, wild rye , 
bunch grass, sage and greasewood on the benches adjacent to the bottom, and alkali in 
many places. McClure wrote, "the water in this creek stands in pools and looks bad ... " 
McClure's observations also include the availability of excellent grass, and considerable 
numbers of beaver, but no large game like elk , deer and antelope; only rabbits and an 
occasional sage hen. This confirms Ogden's record that all of the Crooked River's 
tributaries, including Camp Creek, served as beaver habitat, but was not home to large 
amounts of big game. (Buckley, 1992) 

Prior to settlement, the next group to describe conditions in Camp Creek was the 
military. From 1859-1864, there were several military expeditions in this area; the 
primary focus was to eliminate the menace of the Paiute Indians to travel , transport and 
miners east of the Cascades. Several journals from military leaders describe the 
environment in the Crooked River-Camp Creek region. Wallen, Dixon and Andrews' 
accounts describe dense vegetation along the banks of Crooked River, which had to be 
cut away to facilitate wagon travel. Captain Wallen described Camp Creek, which he 
mistakenly called Crooked River, in the following way: "Crooked River runs over such 
an extent of country, and is so little protected from the rays of the sun , that its waters are 
quite warm, besides being impregnated with alkali." Major G. P. Andrews called Camp 
Creek, "Alkaline Creek," and describes it as follows: "Good running water, sagebrushes 
& alkaline grass. Bunch grass on hills half a mile off. Road good. Tule marshes close 
by banks of creek. Beaver in stream." Major Andrews describes Crooked River as 
having "plenty of fish," but does not document fish in Camp Creek. These accounts, 
along with Drake and Martin's, describe available forage for oxen and livestock, and 
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adequate firewood and potabl e water. These accounts also describe water courses 
modified by large populations of beaver; this again confirms McClure's description of 
conditions in Camp Creek. (Buckley, 1992) 

The period from 1865 to 1881 can be described as the early settlement period in 
Camp Creek. In addition to homesteading, one of the more important occurrences during 
this period was the GLO (Gen eral Land Office) original land survey. This survey was 
contracted to Jeremiah Dick, Vanison Gesner, Alonzo Gesner, and Gesner and Thatcher; 
these contractors surveyed different areas of the Camp Creek drainage. None of the 
contracted surveyors reported any difficulty in crossing Camp Creek, which they did 
repeatedly. The important thing to note from this survey is that the stream morphology of 
Camp Creek did not change significantly until after 1876. (Buckley, 1992) 

The completion of the GLO survey, the construction of the Willamette Valley and 
Cascade Mountain Wagon Road , suppression of the Indians and the arrival of the 
railroad , encouraged settlement east of the Cascades. Brochures encouraged 
homesteading and land purchases at special rates. The wagon road was used by settlers 
and by drovers with large amounts of cattle. In 1881, it was estimated by James Elkins 
from Grant County, that between 8,000 and 10,000 head of steers and other cattle were 
driven over the road. (Buckley, 1992) 

Along with increased population from homesteaders, there was an increase in the 
numbers of domestic livestock. The population of the Camp Creek precinct in the 1890 
census was 77, and grew to 123 persons in the 1910 census; the numbers of cattl e in 
Crook County in 1897 was 40,000 , and rose to nearly 81,000 in 1910. There were also 
320,000 head of sheep and 10,500 head of horses in 1897; the number of horses increased 
to 31,000 in 1900. However, one must note that in 1914, Deschutes County was split off 
from Crook. Also , in 1916, Jefferson County was split off from Crook. 

It is difficult to pinpoint the actual numbers of livestock in Camp Creek during 
this period, but we can compare these numbers to current livestock numbers in the county 
as of 2004. In 2004, there were 33,000 head of cattle; there were 2500 head of horses 
and 1200 head of sheep in Crook County. It is also important to note that these large 
numbers of livestock were "free grazed" on open range during the early settlement period 
and there was enough forage to maintain this practice. 

The "open range" grazing in the West continued until 1905 and the establishment 
of the National Forest System by President Theodore Roosevelt; rules were then 
established regulating the use of public lands. However, there were still large numbers of 
livestock being grazed on public lands . In 1906, A. S. Ireland, a Forest Service Official, 
documents 340,000 head of sheep and 50,000 head of cattle being grazed in the Ochoco
Maury Forest area. At this time , the Ochoco-Maury Forest was part of the larger Blue 
Mountain Forest Reserve initiated by President Roosevelt. In 1908, this Reserve was 
broken up into National Forests, including the Ochoco National Forest, which includes 
the Maury Unit. (Oregon Historical Society-History of Central Oregon) 
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Early property owners link the grazing of large numbers of livestock, primarily 
horses, to vegetation change in Camp Creek, and to the start of erosion. Harry Barnes 
told Ole Weaver that when he came to the area in 1885, "you could cross Camp Creek 
with a rig anywhere." Barnes also believed that horses were the driving force behind the 
erosion that occurred. It is apparent that there were large numbers of horses in Central 
Oregon during these times. In fact , Bill Brown, one of the largest landowners, sold 
10,000 head of horses to the Army in 1917 for use in WW I. (Oregon Historical Society
History of Central Oregon) 

Ruth Hardenbrook, whose family owned the Saunders Ranch on the West Fork 
of Camp Creek, recalled her father saying he could ride his horse across any part of 
Camp Creek on their property when he first arrived in 1907. However, by 1910, erosion 
was occurring and the channel was incising; in some places, it was 10 feet deep. 
Hardenbrook believed that livestock numbers contributed to the change in the creek. 
"There was too much stock . . .they'd eat the willows and everything and that 's what did 
it . . .There were too many people with too many cattle. Everybody had cattle." It is also 
important to note that non e of the early residents of Camp Creek recall the presence of 
beaver or of beavers being mentioned, although they may have existed. (Buckley, 1992) 

Another important event to discuss in the history of Camp Creek is the 1903 survey 
conducted by Israel Russell. The purpose of the Central Oregon Survey was to locate 
artesian water. In 1903, Russell describes Camp Creek as a trench, ranging from "60 to 
100 feet in width, approximately 25 feet deep wi th vertical walls throughout the greater 
portion of its course." Russell also notes that this appeared to be a very recent event, 
dating back only about 15 to 20 years and also that the resid ents of the region did not 
appear to note its occurrence. This description differs radically from the conditions noted 
by the previous government surveys in which they described a flood plain supporting 
wild rye, bunch grass and swamp grass. Clearly, in the 27 years after the 1876 survey, 
there had been a radical change in stream morphology. Russell concluded that the 
erosion "probably coincides with the introduction of domestic animals in such numbers 
that the surface covering of bunch gras s was largely destroyed, and in consequence, the 
run-off from the hills accelerated." 
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Photos from Israel Russell Survey- J905 

. 1 
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C ROO K CO U N TY 

Figure 2.0 (Russell Survey) 

This description appears to be at odds with Ruth Hardenbrook's description of the West 
Fork of Camp Creek in 1907; however, it is believed that the incision started lower in the 
watershed and continued upstream. This would account for the discrepancy in the two 
descriptions. (Buckley, 1992) 

Another contributing factor to the conditions noted in Camp Creek in the late 
1800s and early 1900s, is climate in this area. There are general conclusions that can be 
drawn from climactic events noted . First of all, it is generally agreed that the 1820s and 
1830s were wetter that the 1840s; this would agree with Ogden's account of conditions in 
the region, as well as the accounts of the Meek's Wagon Train which followed. 
Secondly, there is agreement that the 1870s and early 1880s were wetter than the late 
1880s and early 1890s ; this would account for the influx of settlers and the increase in 
livestock numbers noted in the records during these good years. It is also agreed that the 
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favorable years noted from 1900 to 1905 also contributed to increased settlement, dry 
land fanning, and increased livestock numbers. (Buckley-1992) 

Add to this the fact that the first two decades of the twentieth century were higher 
in precipitation than normal, and World War I provided a ready market for agricultural 
products. This encouraged fanners and ranchers to produce as much as possible; to 
overstock their range, and to farm ma rginal lands. (Oregon Historical Society-History of 
Central Oregon) 

Furthermore, the recorded sources agree that the climate of central Oregon was 
extremely variable between 1826 and 1905, and that the region experienced harsh winters 
and prolonged droughts, most notably the record drought of 1885 to 1889 , and the severe 
winter of 1889-90, during which there were heavy losses to livestock. (Buckley, 1992) 

During times of severe drought, such as the time from 1885 to 1889, it is possible 
that the large numbers of livestock known to be in the Camp Creek area, grazed primarily 
along the stream course where forage was available. This would have the effect of 
weakening the vegetative cover in an area known to have highly erosive soils. Heavy 
precipitation events, which signaled the end of the drought, then allowed the creek 
channel to erode more easily. This seems to corroborate the statements made by Harry 
Barnes that stated incision did not occur until after 1885. The incision of the stream 
caused the water table to drop and further contributed to the drying of the stream-side 
areas. Aside from intensive grazing practices, there is also evidence to suggest that 
extended periods of drought , infrequent and light precipitation in the winter, and intense 
summer storm events can be agents of arroyo formation, It is known that summer storms 
are quite common in the Camp Creek area, and that drought can be extended and intense. 
(Buckley, 1992) 

In addition to grazing large numbers of livestock, other land use practices no 
doubt played a part in the incision of Camp Creek; Ruth Hardenbrook recalls that during 
her childhood, prior to the 1920s, "everybody irrigated their meadows. They were really 
proud of them." It is likely that irrigating the meadows became a practice during the 
drought years of 1885-89. After the devastating winter of 1889-90, putting up hay for the 
winter started to become a practice of livestock operations; the meadows were irrigated, 
hayed, and more than likely grazed closely in the late fall by livestock. These practices 
have the potential to further weaken the stabilizing root structure of drought-stressed 
vegetation. 

Hardenbrook also recalls that her father grew dry-land wheat and rye crops where 
he had plowed the sagebrush. This confirms the fact that there was good moisture years 
prior to 1910; enough to produce dry land crops. More than likely, some of this land was 
summer fallowed ; the ground being fallow made it subject to erosion by wind and rain. 
Given the ashy, highly erosive nature of the soils in Price Valley, there is no question that 
these lands use practices began to have an effect on the nature of the vegetation in Price 
Valley. Hardenbrook also documents in 1928, on a return to the West Fork of Camp 
Creek, that the willows and red currants which grew there prior to 1920, were gone. 
(Buckley-I 992) 

Outside influences other than land use practices and climate, also contributed to 
conditions in Camp Creek; for example, the Homestead and Desert Land Act (1906
1912). This encouraged further settlement and fanning in marginal areas of Central 
Oregon. It is noted that precipitation during this period was higher than normal , and dry 
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land farming was somewhat successful. In the first few years of farming, residual soil 
moisture was available and produced respectable stands of wheat and rye . (Oregon 
Historical Society-History of Central Oregon) 

During the Post-War period, the 1920s, Central Oregon and the High Desert Area 
began to experience hard times; the war-time economy had flattened. In many dry
farming communities, like Pringle Flats, located near Camp Creek, residents began to 
leave. In addition to economic difficulties, the High Desert area from 1918 to 1945, 
suffered from a prolonged drought. Soil erosion during this period of drought was 
severe. (Oregon Historical Society-History of Central Oregon) 

During the 1930s, an outside influence on this region, and the West in general, 
was the Taylor Grazing Act of 1934 . The government entity charged with the 
administration of the Taylor Grazing Act was the Grazing Service; later to become 
Bureau of Land Management. One of the aspects of the Taylor Grazing Act was that 
participants had to have "base property." This requirement discouraged the grazing of 
public lands by transient cattle and their owners. Another aspect of the Act was 
"commensurability." What this means is "that the allocation and continuation of range 
agreements for grazing is usually based on the ability to produce adequate forage from 
ranch based lands. To be commensurate, forage crop production capability and current 
forage production of unimproved lands must be sufficient to feed the livestock authorized 
under the agreement outside the dates authorized for use." Before the advent of 
economical transportation of winter forage, this agreement bound public lands grazers to 
producing hay on their base property. The effect of this , for ranchers without irrigation 
on their base property, was to force them into dry land farming of cereal crops for their 
winter forage. Again, in areas like Camp Creek, erosive soils were farmed, hayed, 
summer fallowed and wind and water erosion occurred at an accelerated rate . This 
practice continued with BLM permittees until the mid-to-late 1970s. (Ron Moffitt-200S) 

During the 1940s, other events occurred that further altered the landscape in the 
Camp Creek area. A dam was built on the Middle Fork of Camp Creek on the 96 Ranch; 
land then owned by Dominic Virgis. According to accounts by residents , this structure 
was completed in the late 1940s. Storage and irrigation rights were filed by R. Grisedale 
in 1950, 1951 on the structure and land adjacent. (Water Resources Dept.-2006) 
Accounts vary as to how successful this structure has been in storing water; again, a 
testimony to the variability of climate in Camp Creek. (Rollin Baker, Bill McCormack, 
Carl & Joann Weaver-200S) 

About the same time, during the early 1940s, a structure was built on the West 
Fork of Camp Creek to impound water. This dam was near Rickman Ranch headquarters, 
where the county road now crosses the West Fork. (Bill McCormack-200S) In 1943 and 
1944, Ray Rickman filed for storage and irrigation rights on the structure and adjacent 
land. (WRD-2006) Because of its location, this dam has been more successful in storing 
water. 

While the effects of land use , climate and channel alteration were beginning to 
change the landscape in Camp Creek, the stream channel still was not in as degraded a 
condition as we observe today. Ole Weaver purchased Harry Barnes' Place in 1947, and 
according to Lola Weaver and her son Carl, the stream channel could be crossed in many 
places with a pickup. (Lola and Carl Weaver-200S) Also notable around this time , was 
the winter of 1949-50. Ole Weaver, who later took the readings at the Barnes Weather 
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Station, had a thermometer that went to -26 F and bottomed out there. Ole was told by 
the mail carrier on the s" of February, 1950, that the temperature was -52 F. The snow at 
this time was high enough to cover the fence posts . (Carl Weaver-2005) 

One occurrence which radically altered the stream channel in the main-stem of 
Camp Creek was the construction of Severance Dam in 1952. This reservoir was built to 
impound water for later use in irrigation, and Ned Severance filed for storage and 
irrigation rights in 1952. (WRD-2006) The location was just above Pipe Organ Rock in 
the lower reach of Camp Creek on land owned by Twin Buttes Ranch . Early in its 
history, the reservoir was successful in impounding water; however, later storm events in 
Camp Creek began to deposit silt from upstream in the reservoir. The most significant 
storm event was the "Christmas Flood" of 1964; this single event nearly filled Severance 
Dam with silt and rendered it virtua lly useless for water storage. (Dan Severance-2005) 
Currently, upstream from the dam, which has trapped thousands of tons of silt, there is a 
wide riparian area with Basin Wild Rye through which Camp Creek meanders before it 
drops over the spillway. One can only wonder what the current appearance of Camp 
Creek would be had this structure not been built. In 1960-61 , Twin Buttes Ranch also 
constructed a small dam in Camp Creek about ~ mile below their ranch house; this small 
dam was stocked with fish. This structure also washed out in the "Christmas Flood" of 
1964. (Dan Severance-2006) Another stream channel altering occurrence was the 
construction of a second reservoir on the Rickman Ranch on the West Fork during the 
late 1950s. (Vi Ida Rickman, Bill McConnack-2005) Ray Rickman filed for storage and 
irrigation rights on this structure and adjacent land in 1959. (WRD-2006) 

In the fall of 1964, prior to the Christmas Flood, two large rock structures were 
constructed by BLM in the stream channel. The location of one of these structures, near 
the intersection of Camp Creek Road and Van Lake Road, is also at the lower end of a 
livestock exclosure on BLM land , which was started at about the same time. Opinions 
differ as to the success of this structure; some claim it is a failure because part of the 
structure washed out in 1964, (McSwain-2005) others claim it as a success because the 
remaining part of the structure began the process of trapping sediment and aggrading the 
area upstream. (Carl Weaver, Wayne Elmore-2005) Opinions also differ as to the effect 
that the exclosure fence has had on the recovery of this area of Camp Creek. (Carl 
Weaver, Michelle McSwain, Tim Deboodt, Wayne Elmore-2005) 

Also, during the 1960s, Public and Private Lands managers began to realize the 
effect on the landscape of the increasing encroachment of Western Juniper. In 1964 , 
3,000 acres ofjuniper was single-chained by Bureau of Land Management. Part of this 
project was on grazing permits held by Weaver Cattle Company. It also appears that this 
cleared land was re-seeded to crested wheat grass, bitterbrush, small burnet and sainfoin. 
(Carl Weaver, Wayne Elmore-2005) Results of this project were mixed; forage 
production was dramatically increased, but less than 50% of the large trees were 
removed. Later, in 1971, 300 acres of junipers were double-chained in the Camp Creek 
drainage on Sheep Mountain; a result of this project was increased ground cover and 
forage production. (Winegar, Elmore-1977) This type of treatment results in 
considerable ground disturbance and is rarely done anymore. 

The most significant weather-related event in the recent history of Camp Creek 
occurred in 1964; the "Christmas Flood." This event changed the landscape in Camp 
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Creek dramatically. This was a rain-on-snow event in which 5" of rain fell on 18" of 
snow. (Barnes Weather Station-1964) Not only was this event devastating to the stream 
channel in Camp Creek, but throughout the Crooked River Watershed . Long-time 
residents of Camp Creek recall being unable to travel out of the immediate area, due to 
washed out roads and bridges. (Carl & Joann Weaver-2005) Stream flow in the Crooked 
River during this event was 15,000 cfs, as documented at the flow gauge at Conant Basin. 
(Water Resources Dept-1964) One can still observe the effect of this event in Camp 
Creek on Cold Springs Ranch property; a willow plant that is half-way up a 20' vertical 
bank, with a tap root reaching to the current water level. The location of this willow is 
very likely at the former channel bottom prior to the 1964 event. (Hudspeth, Rodgers
2005) 

A series of events transpired in Camp Creek during the 1970s that also 
contributed to the current conditions; some were weather-related , some were land use 
practices that altered the creek channel and surrounding areas. We will look at the land 
use practices first ; then discuss the weather events secondly. 

Vilda Rickman recalls that during the late 1960s and early ' 70s that winters were 
severe with deep snows, followed by heavy run-off events. She recalls that the West 
Fork of Camp Creek, below their ranch had areas of alkali ground , sagebrush and gullies 
10' wide and 6' deep . In the early 1970s, these conditions prompted Ray Rickman, her 
husband, to start a project of land-leveling, dike construction and re-vegetation on his 
land. (Vilda Rickman, Bill McCormack-2005) This project continued through the 1970s 
and early 1980s; the objective being to stop the erosion, slow the flow of run-off, and 
create a series of sub-irrigated meadows on the West Fork. This project depended in part 
on the two upstream water impoundments on the West Fork previously mentioned, and 
from observation of current conditions, was successful. Another effect of this land use 
practice appears to be a more dependable, late season flow of the West Fork. (Todd 
Bezona-2005) This portion of the former Rickman Ranch is currently owned by 
Hatfield's High Desert Ranch. The Hatfield's have improved the function of this project 
by strengthening the spillway part of these structures . 

Also, during the late 1970s and early 1980s, cost-share monies began to be 
available to landowners through the ASCS (Agriculture Soil & Conservation Service) 
and the ACP (Agriculture Conservation Program). There were funds available for each 
county, and landowners could sign up and receive $ 3500 for conservation work. Much 
of this funding went toward juniper control, re-seeding of old rye fields , spring and pond 
development, land leveling and other conservation practices. Many of the landowners in 
Camp Creek at that time participated in this program. (Ron Davis, Retired DC-NRCS, 
2005) 

Extremes in weather are common on the high desert, and the Camp Creek area is 
no exception; extreme and changeable weather events contribute to the "flashy" flows of 
Camp Creek. During the early 1970s, extremes in climactic conditions seemed 
commonplace in the Camp Creek area; for example, records were set for high 
temperatures in August, 1972 , (102 F) as well as a record low of -30 F on December 9lh 

1972. (Barnes Station) 
The winter of 1971-72 is one of the more notable in Camp Creek. It is 

documented that this winter had the second highest snowfall recorded, 82 ." In February 
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and March of 1972 there was a total snowfall amount of25 ." Also, March of 1972 was 
the warmest recorded since 1960; for example, on March 16th and 1i h of 1972, the high 
temperatures recorded at Barnes Station were 69 F and 73 F respectively. (Barnes 
Station-1972) These record high temperatures with this large amount of snow, 
contributed to run-off events recorded in a sediment study done by Oregon State 
University. In this report, it is documented that sediment transport rates ranged from 483 
tons per day to 4323 tons per day . (OSU Special Report 453-1976) By checking flow 
readings at the Conant Basin station in 1970 , 1971 and 1972, we find flow records in the 
Crooked River ranging from 6,000 to 9,000 cfs. (Water Resources Department) By 
studying the precipitation records from Barnes Station; one can also conclude that 
overall, the 1970s were considerably wetter than the 1960s. Average precipitation for the 
1960s was 9.46" per year; for the 1970s, average precipitation was 11.76" per year. 
(Barnes Station) However, the Barnes Station precipitation records also show that 1975
1977 were dryer than expected; the winter of 1977 being the driest on record. This is 
confirmed by the inflow data from Prineville Reservoir. The high inflow for the spring of 
1975 was 1409 cfs ; the high inflow for the spring of 1977 was 1108 cfs . (Ochoco 
Irrigation District-2006) Again, we se e the cycle of drought followed by higher moisture 
years . 

The winter of 1972-73 should also be mentioned; two records were set at the 
Barnes Weather Station in December of 1972. On December 1st, 1972 the temperature at 
Barnes was 62 F; on December 9 t

\ 1972, the temperature was -30 F. (Barnes Weather 
Station-1972) this is a drop in temperature of 92 degrees in 9 days. Loggers working in 
the Maury Mountains in December of 1972 reported temperatures of -34 F. (Hudspeth
2005) It also should be noted that in the early 1970s, ice-jams, the high water which 
accompanies this event, and the damage which occurs to vegetation were observed in the 
Crooked River below its confluence with Camp Creek; one site was above the Newsome 
Creek Bridge, another was at the lower end of the Porfily Ranch . (Tom & Bev 
Wolverton, Ralph Foster-2005) 

Another notable winter during the 1970s was the winter of 1978-79. Average 
minimum temperatures during November and December 1978 were 17.2 F and 13.7 F 
respectively; the coldest on record since 1961. January of 1979 had the coldest average 
minimum ever recorded at Barnes Station of 5.0 F. (Barnes Station) Recollections from 
those who worked outside during this winter, was that the snow came soon aft er 
Thanksgiving, and stayed on until February. (Hudspeth-2005) Jerry Cunningham, 
foreman for Tom Henry, owner of Double Cabin Ranch, recalls that the snow was so 
deep that a D-7 Cat was used to plow the road from Rickman's to the County Road 
Department Shed on Bear Creek. (Jerry Cunningham-2005) It is also interesting to note 
how quickly the water came up in the Crooked River when break-up occurred. Reservoir 
Inflow Data shows that on February 8th 1979, that inflow was 120 cfs. On February 13th 

1979, inflow was 6675 cfs. (Prineville Reservoir Inflow Data, Ochoco Irrigation District
2006) 

While winters in Camp Creek can be severe, we must not forget the summer 
storm events which can also have a big effect on the landscape. In August of 1976, the 
wettest August on record, precipitation measured at Barnes was 4.77 " This most likely 
came in the form of thunderstorms . (Barnes Station) 
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While the weather is the weather and everyone cusses it, and can do nothing about 
it; land management practices during the late 1970s and early 1980s began again to affect 
the landscape in Camp Creek. It was during this time period that BLM (Bureau of Land 
Management) and private landowners began cooperatively trying to control junipers. It 
had been known for years that although western juniper is a native species, its range and 
density was increasing. Because of the juniper's very effective use of limited 
precipitation, native grass stands were being inhibited; infiltration was decreasing and 
sheet, rill and gully erosion was increasing. 

The accepted practice for controlling juniper since the 1970s is chainsaw cutting; 
much less ground disturbance is involved, and the grasses respond rapidly to this 
treatment. Since the early 1980s to currently, more than 2,000 acres ofjuniper on BLM 
land has been thinned in the Camp Creek area. It has long been realized that the control 
of wildfire since European settlement has favored the expansion of juniper; lately, fire 
has been re-introduced into our land management plans. Prescribed fire has recently been 
employed to control juniper on both public and private lands , and overall, the range is 
responding favorably. (Swanson-2005) 

Other land use practices in the Camp Creek drainage during the 1980s have 
modified the stream channel; for example, in the Parri sh Creek and Wiley Creek 
drainage, tributaries to West Fork of Camp Creek, a series of impoundments were 
constructed on land then belonging to Tom Henry. These structures were built by Tom's 
ranch foreman, Jerry Cunningham, and were completed in 1984-85 . (Jerry Cunningham
2005) From accounts by residents of the area, the spillway portion of the structures fai led 
during high flow events in the early 1990s. (Todd Bezona-2005) Due to the activity of 
beavers, some of the structures presently store a certain amount of water. The fill of 
these structures is highly dependent on spring run off from these two tributaries. (Larry 
Fildes-2005) It appears that these structures altered the flow regime in this part of the 
Camp Creek system and the failure of the spillways in these structures in the early 1990s 
worsened the down-cutting further downstream. (Todd Bezona-2005) 

Also, in the mid 1980s, BLM constructed a series of gab ion rock structures in 
the lower end of Camp Creek near Pipe Organ Rock. The following spring, high water 
washed around these structures; one was repaired, two were not. Opinions vary as to 
why these structures failed; some have mentioned that design was incorrect, some believe 
the location was incorrect, others cite faulty installation, and finally, that the technology 
was incorrect for the stream system. (McSwain, Rychetsky, Deboodt,-2005) 

The discussion about the effectiveness and function of the remaining structure 
also leads to lively debate . Some believe high maintenance costs and stream 
fragmentation are issues with the structure; others maintain that the wetland habitat 
created by the structure has benefit for aquatic organisms, and also benefits the system by 
trapping sediment. (McSwain, Rychetsky-2005) 

Any discussion regarding the Camp Creek Watershed always returns to the 
variability of the weather in this area . According to records, the 1980s were considerably 
wetter than the 1970s. Remembering that the average precipitation in the 1970s was 
11.76" per year, we can compare that with the average of the 1980s, which was 14.80" 
per year. However, one must also understand that one of the driest years, 1985 , with 
9.78" of total precipitation, followed the two wettest years on record, 1983 and 1984 . 
The average precipitation for these two years was 24.58" and 18.93" respectively . The 
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winter of 1983-84 also recorded the 3rd highest snowfall on record in Camp Creek since 
1960, a total snowfall of78." It is also noted that in August of 1984, Camp Creek had 
3.36" of precipitation recorded, and July of 1987 also set a record of3.47." (Barnes 
Station) These severe summer storm events have the potential to start arroyo formation 
and also contribute to further down-cutting in stream channels. These record precipitation 
years led to high run off events and are recalled by residents living below Camp Creek on 
the Crooked River. "It seemed like during the' 80s, there were several years we had ice 
jams and high water. " (Tom & Beverly Wolverton-2005) Long time Post resident Ralph 
Foster confirms this; Ralph remembers an ice jam during the winter of 1982. (Ralph 
Foster-2005) The weather data from Barnes station confirms this; December of 1981 
being one of the wettest on record with 4.36" of precipitation measured. Also, data from 
Prineville Reservoir Inflow measurements document inflow on December zo" 1981, of 
4489 cfs. This is a very high flow for this time of year. During February, 1982, the 
inflow in Crooked River averaged 5191 cfs for eight days . (Ochoco Irrigation District
2006) Also notable during the 1980s, was the spring of 1984, when the flow in the 
Crooked River averaged 3384 cfs for 43 days. (Ochoco Irrigation District-2006) 

1989 Photo -Ice in Crooked River at Post 

Photo Courtesy ofSharon Peters Figure 2.1 (Crooked River - Ice) 

During the 1970s , outside influences began to have an effect on Camp Creek, and 
throughout the West. During the late 1970s and early 1980s, ranchers, land managers, 
and range personnel began to look more closely at the grazing management of riparian 
areas. Some attribute this gradual change to the advent of the Clean Water Act (CW A) of 
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1972, the Endangered Species Act (ESA) of 1973, and the Federal Lands Policy and 
Management Act (FLPMA) of 1976. The result of these Acts was to bring attention to 
grazing and other multiple uses of public lands by citizens, ranchers and environmental 
groups. (Tim DelCurto, John Buckhouse-2005) It was also about this time , late ' 70s and 
early '80s, that the Western ranching community began to experience what some call a 
"changing of the guard." Ranch kids that had come of age during the 1960s and had 
witnessed the changes of that era were beginning to take a more active role in the 
management of the land; they were perhaps more aware of what was occurring 
throughout the West. Grazing began to be managed differently; management of livestock 
grazing became more intensive. 

Before this time, riparian areas had been considered "sacrifice areas;" areas for 
salting, watering and livestock loafing areas. The rationale behind this management 
practice seemed to be that the riparian areas were a very small percentage of the total land 
base, and the focus was to keep the upland range areas healthy and productive. (Tim 
Deboodt-2005) Studies have since shown that season-long grazing has a detrimental 
effect on riparian vegetation. Continuous, season-long grazing in riparian areas can 
weaken the root structure of the plants, leading to eventual degradation of the vegetation 
and soil erosion. (Montana State University-1996-99) 

During the 1980s and early '90s, ranchers and public land managers began to look 
at riparian areas differently. Although they were a small percentage of the total land base , 
it was recognized that they could contribute from 40 to 60% of the total available forage 
for livestock grazing. It was also recognized that healthy, productive riparian vegetation 
was essential in preventing stream bank erosion and aiding in the capture of sediment. 
(Tim Deboodt-2005) Ranchers that utilized public lands for grazing began to realize that 
they were under the scrutiny of environmental groups when slogans like, "No Moo in 
'92, and Cattle Free in '93" were widely used. 

Some of the ranches in Camp Creek with pastures that included riparian areas 
had traditionally used them in early spring or late fall, while others practiced season-long 
grazing. (Carl Weaver-20OS) In some areas where there was season-long grazing on 
deeded land, ranch managers changed to winter grazing; this was done to better utilize 
forage and improve distribution of livestock. Contiguous BLM land is managed also 
under a winter grazing program. This program streamlined management, and resulted in 
better riparian as well as upland conditions. Livestock are salted and supplemented away 
from the stream channel to alleviate bank trampling and improve distribution. (Bill 
Conley, Don Zalunardo-2005) 

Partially due to the work of Earl McKinney, and publications by Wayne Elmore, a 
BLM Biologist, many Central Oregon ranchers began to change the season of use in 
these types of pastures. It was noted on Bear Creek, that changing the season of use had 
a dramatic effect on the amount of forage produced in these areas. It became more 
profitable for the rancher because of the increase in AUMs, and the riparian pasture 
began to recover from the previous practice of continuous season-long grazing. (Earl 
McKinney, Wayne Elmore-2005) 

While land use practices and social influences have sometimes had a positive or 
negative effect in Camp Creek, the variability in the climate of this area continues to have 
an impact on the landscape. During the 1990s, several records were set at the Barnes 
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Weather Station in the heart of the Camp Creek Watershed. The s" of August, 1991, set 
a one-day record for precipitation of 2.2." This thunderstorm headed north over the 
Maury Mountains, causing severe damage at Aspen Valley Ranch , and resulted in the 
loss of one life. (Jim Wood, Aspen Valley Ranch-200S) 

One winter in particular stands out, the winter of 1992-93. Total snowfall for 
this winter was 113" with monthly snowfall records being set in January, February, and 
April of 1993. The snow was so deep this winter that ranchers plowed lanes in the snow 
with Caterpillar crawlers so they had a place to feed; if you got out of the track, you were 
stuck in the snow. It was like feeding cows in a ditch. (Hudspeth-200S) Monthly 
precipitation records also show that March and April of '93 were the wettest ever 
recorded, with 3.08" and 2.36" respectively. (Bames Station) It was during run-off from 
this winter that the bridge across Clover Creek, a tributary of Camp Creek, washed out 
three times . Ole Weaver told the Crook County Road Department that they needed to tie 
a cowbell on the bridge so they could find it. (Lola & Carl Weaver-200S) Unofficial 
records from Ochoco Irrigation District record inflow from the Crooked River into 
Prineville Reservoir as being 8187 cfs on March 19,1993, and 8S21 on March 24,1993. 
(010-2006) 

The severe winter of '92-93 with 113" of snow and heavy run-off, was followed 
by an open winter in '93-94 with only IS.S" of snow recorded. However, a record low 
temperature was set during this winter on November 24, 1993 of -18 F. This winter was 
followed by the somewhat "normal" winter of '94-9S with 60.5" of snow. January of this 
"normal" winter was the wettest on record with 4" of precipitation recorded; peak stream 
flow in the Crooked River rose from IS7 cfs on January zs", to S47S cfs on January 31st. 

(BOR-Hydromet Program-200S) Following this event, a record high temperature of 70 
F, was noted on February 23, 1995. (Bames Station) 

The point of looking at this weather data is to establish the fact that frequently, 
high run-off as a result of rain on snow, or an unexpected winter thaw, occurs throughout 
the Crooked River Watershed above Prineville Reservoir. These events are accompanied 
by normal stream channel erosion processes. In Camp Creek, because of the unstable 
soils, these events often result in extreme stream bank erosion. 

In 1995, Crook County Soil & Water Conservation District listed the Camp Creek 
Watershed as its #1 Priority Area for conservation work. Because of this listing, and in 
response to landowner requests, Natural Resources Conservation Service (NRCS) and 
Crook County Soil & Water Conservation District (CCSWCD) applied for Conservation 
Implementation assistance through Oregon Department of Agriculture's Natural 
Resource Division. The projects were to occur on the West Fork of Camp Creek on 
property owned by Benise Newman and another property owned by Tom Henry's estate . 
The practices were to include rock-drop structures, riparian fencing, deferred grazing, and 
critical area plantings. (SWCDINRCS records-199S) 

At this time, applications for proposed projects were evaluated by the Soil & 
Water Conservation Commission and funding decisions made. Unfortunately, these two 
projects did not receive funding. 

Due to the continued listing of Camp Creek as the Priority Area for the District, 
in October of2003 , the CCSWCD applied for a grant from OWEB (Oregon Watershed 
Enhancement Board) to do a Slh Field Watershed Assessment in Camp Creek. Also, in 
2003, the NRCS Soils Team began soils mapping in the Camp Creek Area as part of the 
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assessment effort. The first application by the District to do the assessment work was not 
funded; however, CCSWCD re-applied in October of 2004, and the grant was approved. 
Preliminary work on the assessment started in the fall of 2005, and the Soils Team 
finished field work in this area in 2005. 

Also , in the fall of 2003, a Camp Creek landowner again applied for financial 
assistance from NRCS under EQIP (Environmental Quality Incentives Program). The 
proposed Cold Springs Ranch project will employ loose rock structures to raise the grade 
in about 4200 feet of down-cut stream. In 2004 and 2005, Weaver Cattle Company and 
Todd Bezona also applied for similar EQIP projects. 

The proposed projects from NRCS, the Joint Permit Process through Department 
of State Lands (DSL) and Army Corps of Engineers (ACOE), have received considerable 
consideration from other agencies . Bureau of Land Management (BLM) and United 
States Fish & Wildlife Service (USFWS) have commented on the projects. Negotiations 
are on-going regarding design of these proposed structures; NRCS engineers are working 
to accommodate concems of other stakeholders. 

(Editor's Note) 

Since the above was written, NRCS, Cold Springs Ranch and Weaver Cattle Company 
have installed a series of eight (8) grade stabilization structures in Camp Creek. This 
work was completed in the late summer of 2006. 

HISTORICAL CONDITIONS TIMELINE
 
CAMP CREEK WATERSHED
 

Pre 1824-Northem Paiute Indians 
1824-Peter Skene Ogden Exploration-beavers , willows noted 
l845-Meeks ' Wagon Train, grass , firewood , easy crossing of Camp Creek 
1858-Gold Prospectors-noted beavers , willows, wild rye, sage 
1859-1864-Military Period-good grass , easy crossings, available firewood 
1865-1881-GLO Survey-easy crossing of Camp Creek 
1870-1910-Early Settlement, Homesteads 
I880s-Thousands of horses, cattle 
1885-1889-Severe Drought 
1889-9Q-Severe Winter, thousands of livestock die 
1890s-Irrigation of meadows, haying for wintering livestock 
1901-1909-Good Precipitation Years; Settlement increases 
1903-Israel Russel Survey; notes incision of Middle Fork Camp Creek 
1905-Nationa1 Forest System (Blue Mountain Forest Reserve) established 
1907-Continuing irrigation in Camp Creek 
1908-0choco National Forest created 
1910-Incision starting in West Fork Camp Creek; dry land crops raised 
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1917-WW l-War-time Economy; good precipitation years; dry land farming peaks 
1918-1920s-Post-War recession, prolonged drought through 1945 
1928-West Fork Camp Creek incised, willows, currants gone 
1934-Taylor Grazing Act ; commensurability (dry land forage production) base property 
1940s-Early in '40s, reservoir constructed West Fk Camp Creek 
1947-Gle Weaver purchases Harry Barnes ' place; cross Camp Creek with a pickup 
1940s-Middle Fk Camp Creek; dam built on 96 Ranch, Dominic Virgis, owner 
1949-S0-Winter's snow to tops of fence posts; temperature at -S2 F 
19S2-Severance Reservoir constructed just upstream of Pipe Organ Rock , Camp Creek 
1964-Juniper chaining, 3,000 acres by BLM-Weaver grazing allotment. 
1964-rock structures, exclosure on BLM land, prior to Christmas flood 
I 964-Christmas Flood; S" rain on 18" snow; flows in Crooked River of lS,OOO cfs 
1964--Christmas Flood-basically fills Severance Reservoir with silt 
1960-61-Small Dam built by Twin Buttes on Camp Creek -stocked with fish . 
1960s-Later '60s; upper reservoir built on W. Fk. Camp Creek; Rickman Ranch 
1960s-early ' 70s- BLM juniper chaining continues on Sheep Mountain 
1970s-Land leveling, dike construction, re-vegetation on Rickman Ranch, W. Fork, CC 
1971-73-Severe winters in Camp Creek , heavy snows, record cold temps 
1972-Clean Water Act, President Nixon 
1973-Endangered Species Act 
1971-73-High run-off events in spring; OSU Special Report-sediment transport; 1972 
1976-Wettest August on record ; precipitation totaled 4.77 " 
1976-FLPMA-Federal Lands Policy and Management Act 
1978-79-Severe Winter; heavy snows, record cold temperatures 
1983-84-Wettest years on record at CC; 24.S8" and 18.93" respectively 
1983-84-Third highest snowfall on record in CC; 78" total snow 
1984-8S-lmpoundments constructed on Parrish, Wily Creeks; tribs to W. Fork, CC 
1985-Rock Gabions at Pipe Organ Rocks, BLM; structures failed following spring 
I 98S-Dry year at CC; total precipitation of 9.78" 
1991-August Sth, 2.2" precip. at Barnes; flash-flood north on Newsome Creek. 
1992-93-Worst winter on record at CC; 113" snowfall recorded. 
1993-March, April; 3.08",2.36" precip. Clover Creek bridge washes out three times . 
1995-Wettest January on record; 4" precipitation noted. 
1995-Cr. R. flow raises from lS7 cfs on Jan 28th to S47S cfs on Jan 31st. 

1995-Record high temperature set on Feb 23; 70 F. 
1995-Camp Creek designated at Cr. Co. SWCD #1 Priority Area 
1995-Two projects proposed by NRCS for West Fork Camp Creek. 
2003---eCSWCD applies for funds from OWEB for s" Field Watershed Assessment. 
2003-NRCS Soils Team begins work in the Camp Creek Area 
2003-App1ication for EQIP; grade control structures on Cold Springs Ranch 
2004-Funding approved for Sth Field Assessment 
2004-Application for EQIP; grade control structures; Weaver Cattle Co. 
200S-Landowner fact-finding workshops begin in August. 
200S-Stakeholder meeting at construction site in September. 
200S-December, NRCS waiting for permit approval from ACOE. 
2006-August, Eight Grade Stabilization Structures installed. 
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Hydrology
 

Section 3
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Stream Channel Modifications 
In 

Camp Creek Watershed 

The information in this section of the assessment was compiled by Rob Tanner, 
USFS /CRWC Hydrologist. Rob began work in the Camp Creek Watershed in April of 
2006. His duties included noting man-made and naturally occurring stream 
modifications. He also documented channel form throughout the watershed. Rob started 
at the confluence of Camp Creek with Crooked River and worked his way upstream; he 
also assessed many of the tributaries to Camp Creek. From his field surveys, Hydrologist 
Tanner was also able to recommend priority treatment areas within the watershed. 
Location of modifications is identified on the maps included of the watershed. The type 
of modification is noted as well as other important information to include photographs. 

Camp Creek Watershed Assessment
 
Component: Channel Habitat Type Classification
 

Authored by Rob Tanner 

Background: 
Knowing the distribution and location of channel habitat types (CHTs) in a watershed 
provides a framework and mechanism for evaluating stream channel conditions , the 
potential influences of land management activities and natural processes, and potential 
restoration opportunities (Watershed Professionals Network 1999). Within this 
assessment, CHTs have been delineated based on the Rosgen Stream Classification 
System (Rosgen 1996). This classification and delineation process provides a general 
characterization of valley types and landforms, and identifies the corresponding major 
stream types. Elements analyzed within this classification system include channel 
confinement, bankfull elevation, and entrenchment ratio , width to depth ratio, sinuosity 
and channel slope. A general description of these components is described in the next 
several paragraphs. 

Channel confin ement refers primarily to the degree which a stream can move within its 
floodplain. This is directly related to the type of valley the stream runs through. Stream 
segments that run through steep sided valleys or canyons are more confined since the 
stream 's ability to flood out of its banks and carve a new channel is restricted. When the 
valley is wider a stream has more opportunity to flood out of its banks and carve new 
channels across the floodplain. 
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The bankfull elevation is the point at which overbank flooding begins, and often occurs 
as flows reach the 1.S-year return interval level. A 1.S-year flow event has a 67% chance 
of occurring in any given year. Although great erosion may occur during extreme flood 
events, it is the modest flow regimes (i.e. bankfull flow) which often transport the 
greatest quantity of sediment material over time, due to the high frequency of occurrence 
for such events (Wolman and Miller, 1960). 

Entrenchment ratio refers to the ratio of the width of the flood-prone area to the surface 
width of the bankfull channel. This ratio allows one to identify whether or not a stream is 
down-cutting or not. An entrenchment ratio that approaches the value of "1" means that 
the stream is entrenched and confined within a down-cut channel with little or no 
floodplain. As such, an entrenched channel is highly erosive because there is no 
floodplain to dissipate energy at higher flows. 

The flood-prone area width is measured at the elevation that corresponds to twice the 
maximum bankfull depth (Rosgen 1996). Streams within confined valleys generally have 
less flood-prone area than streams in unconfined valleys . 

Width to depth ratio is defined as the ratio of the bankfull surface width to the mean 
depth of the bankfull channel. This value helps identify whether a stream is wide and 
shallow or narrow and deep . 

Sinuos ity is defined as the ratio of stream channel length to valley length. Typically, 
streams in confined valleys will have less sinuosity than streams in wide valleys . 

The following six paragraphs describe the major stream types as classified by Rosgen 
(1996) . Figures I and 2 provide a visual reference for the Rosgen classification system. 

Rosgen types "A" streams are relatively steep (4-10%) and streamflows at the bankfull 
stage are typically described as step /pools, with attendant plunge or scour pools. These 
stream types are 
typically found within valley types that due to their inherent channel steepness, exhibit a 
high sediment transport potential and a relatively low in-channel sediment storage 
capacity. These stream types typically occur in confined valleys. Entrenchment ratios, or 
ratio of the width of the flood-prone area to the surface width of the bankfull channel, are 
generally less than lA, and width to depth ratios are less than 12 at bankfull stage. 
Sinuosity, or ratio of stream length to valley length, ranges from 1.0 to 1.2. These 
streams have low sensitivity to channel adjustments due to their channel confinement. 

Type "B " streams exist primarily on moderately steep to gently sloped terrain (2-4%) , 
with the predominant landform seen as a narrow and moderately sloping basin. These 
streams are moderately entrenched (I A to 2.2) , have a width/depth ratio greater than 12, 
and display low channel sinuosity (> 1.2). Bedform morphology typically produces scour 
pools and characteristic riffles . Channel aggradation/degradation process rates are 
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normally low, as these stream types are relatively stable. These stream types are 
moderately confined and have low sensitivity to channel adjustments. 

Figure 3.0. Delineative Criteria and Characteristics for the Major Rosgen Stream Types 
(Rosgen 

1996). 

< 1.4 1.4·2.2 > 2.2 n/o > 4.0 > 2.2 < 1.4 <1.4 
WID Ratio <12 >12 > 12 > 40 < 40 <12 >12 < 12 
Sinuosity 1 - 1.2 > 1.2 > 1.2 n/o variable > 1.5 > 1.2 > 1.2 

Slope .04-.099 .02-.039 < .02 < .04 < .005 < .02 < .02 .02 -.039 

Type "C" streams are located in narrow to wide valleys, constructed from alluvial 
deposition. The primary morphological features of the "C" stream type are the sinuous, 
low relief channel, the well developed floodplains built by the river, and characteristic 
"point bars" within the active channel. These streams have a well-developed floodplain 
(not confined, yet slightly entrenched), 
are relatively sinuous (> 1.4) with a channel slope of 2% or less , and width to depth ratios 
generally exceed 12. Bedform morphology is indicative of a riffle/pool configuration. 
These streams can be significantly altered and rapidly de-stabilized (high sensitivity) 
when the effect of imposed changes in bank stability, watershed condition, or flow 
regime are combined to exceed channel stability threshold. 
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Figure 3.1. Views of the Major Rosgen Stream Types (Rosgen 1996). 
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LONGITUDINAL, CROSS-SECTIONAL and PLAN VIEWS 
of MAJOR STREAM TYPES 

Type "D" streams are uniquely configured as multiple channel systems exhibiting a 
braided pattern, with very high width to depth ratios (>40) and channel slopes generally 
less than 4%. While the very wide and shallow "D" streams are not deeply incised, they 
can be laterally contained in narrower or confined valleys. Bank erosion rates are 
characteristically high and aggradation and lateral extension are dominant channel 
adjustment processes. These stream-types are typically in response to disturbance and 
are consequently sensitive to change. 

Type "E" streams represent the developmental "end-point" of channel stability and 
fluvial process efficiency, primarily because they have relatively large floodplains (wide 
valley types with little confinement) to dissipate erosive processes, have high sinousities 
(> 1.5), and occur on slopes less than 2%. The "E " type streams are slightly entrenched 
(>2.2) and exhibit low channel Width/depth ratios «12). Bed-form features are 
predominantly a consistent series of riffle/pool reaches. While the " E" stream type is 
considered a highly stable system, they are very sensitive to disturbance and can rapidly 
adjust and convert to other stream types in relatively short time periods. 

Type "F" streams are altered channels. These streams are entrenched, meandering, high 
width/depth ratio channels that are deeply incised. The " top of banks" elevation for this 
stream type is much greater than the bankfull stage, which is indicative of the deep 
entrenchment. Depositional features are common in this stream type, and over time, tend 
to promote development of a floodplain inside the bankfull channel (i.e. a "C" type 
channel may develop within the "F" channel, but this channel develops at a much lower 
elevation than historically). Central and trans verse bars are common, and related to the 

32
 



high sediment supply from stream banks and high width/depth ratio. Stream bank 
erosion rates are very high due to side slope rejuvenations and mass-wasting processes. 

Type "G" or "gully" streams are also altered channels. These stream-types are 
entrenched «1.4), narrow, and deep , step /pool channels with a low to moderate sinuosity 
(> 1.2). Widths to depth ratios are generally less than 12, and slope ranges from 2 to 4%, 
although channels may be associated with gentler slopes where they occur as "down-cut" 
gullies in meadows. With the exception of those channels containing bedrock and 
boulder materials, the "G" stream types have very high bank erosion rates and a high 
sediment supply. G-channels typically result in F-channels with lateral bank erosion over 
time . 

Further delineation of stream type by "numbering" is based upon channel material (i.e. 
CI , C2, C3 , etc). A "Cl " stream exhibits the characteristics ofa "C" stream, yet has a 
bedrock substrate. A "C6" stream is the same, yet has a silt /clay substrate (Figure 1). 

Channel Form within the Camp Creek Watershed: 
Current stream channel form/habitat type within the Camp Creek Watershed is variable. 
However, one thing that is relatively common throughout much of the watershed is some 
degree of channel entrenchment (i.e . incision/down-cutting). It is speculated that most of 
the down-cutting occurred in the early 1900's or before (see historic section). As such, 
many of the stream channels have continued to down-cut and some stream reaches are 
15-25 feet below the historic floodplain (floodplain is now a high terrace). See Figure 3. 

The following several pages discuss the current Rosgen channel types by stream within 
the Camp Creek Watershed. 

Camp Creek: 
From the confluence with the Crooked River approximately 3.5 miles upstream, Camp 
Creek runs through a relatively wide valley with low gradient. Most of the adjacent land 
is relatively flat and is in some form of agricultural production. The lower third of this 
reach is predominately a Rosgen F-channel type with eight to ten foot high streambanks. 
In most cases the streambanks are somewhat vegetated, but still relatively steep. A 
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Rosgen C-channel with a vegetated floodplain has partially developed within the F
channel showing that the channel is rebuilding, however floodplain development is often 
limited to one side of the stream (Figure 4). Old meander scars are present at higher 
elevations on the adjacent terrace. Rock rip rap is present, but mostly vegetated over. 
One active three foot headcut (headcut #1 in Figure 24) exists in this lower area (Figures 
5). 

Figure 3.3. Rosgen F-Channel with Partial Development of C-Channe1 with Floodplain 
Development on One Side. 

Figure 3.4 . Active Headcut near the Confluence with the Crooked River (Headcut # I in 
Figure 3.23) . 

The valley type changes at the upstream end of this section to a narrower, confined 
valley . This valley type continues approximately 7 miles upstream to Jagi Spring. The 
lower portion of this reach (approximately 2 miles in length) is highly confined with 
adjacent rock toe slopes and scarps. The predominate channel types within this lower 
section are "B within an F" and "F" channels. There is one active 2-3 foot headcut in this 
lower section that is associated with a rock gab ion check structure (on Bureau of Land 
Management ownership) that was put in several years ago (headcut #3 in Figure 24). 
This structure has been successful in catching sediment coming downstream, however 
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Camp Creek has cut around the structure and there is a hydraulic jump (headcut) due to 
the elevational difference since aggradation. The headcut is cutting upstream through the 
aggraded material (Figure 6). The middle section up to Severance Reservoir 
(approximately 2.5 miles long) is moderately confined with more valley width. Channel 
type varies between a "B within an F," "C," and "C within an F" (Figure 7). The upper 
section (approximately 3 miles) of this reach has a wider valley . Channel types within 
this area are "C", "C within an F," and "F". There is one active 2-3 foot headcut (#4 in 
Figure 3.23) that is actively cutting through the depositional material of Severance 
Reservoir (Figure 3.7). 

Figure 3.5. Headcut Associated with a Rock Check Structure in Camp Creek (#3 in 
Figure 3.23). 

Figure 3.6. "C within an F" Channel in Reach 2 of Cam Creek. 
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Figure 3.7. Active Headcut within the Depositional Material of Severance Reservoir (#4 
in Figure 3.23) . 

From Jagi Spring upstream to the West and Middle Forks of Camp Creek, the stream runs 
through a very wide valley type. This type of valley typically lends itself to channel 
migration over time, with remnant abandoned channels across the floodplain/terrace. 
Throughout this reach Camp Creek is down-cut to differing degrees . Near the confluence 
with Davis Creek the stream is predominately an F-channel with 20-25 foot vertical 
streambanks (Figure 3.2). From the Davis Creek confluence to the Clover Creek 
Confluence the stream is down-cut anywhere between 10-15 feet and there are 5 headcuts 
that are all 1-3 feet in height. Upstream of the Clo ver Creek confluence, Camp Creek 
remains an F-channel , however there are portions within the F-channel that have 
developed C- and E-type channels, most commonly within the BLM exclosure (Figure 
3.8). This exclosure runs along approximately 3 miles of Camp Creek and a mile of the 
West Fork of Camp Creek. 

Figure 3.8. C- and E-Type Channel with well Developed Floodplains within an F
channel in the BLM Exclosure. 
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Middle Fork Camp Creek: 
The lower mile of the Middle Fork has several different channels, with two primary 
channels joining Camp Creek about liz mile apart , just north of Price Well. Both channels 
appear to be active at high flows . Upstream on the Middle Fork (to the private land to the 
southwest) the Middle Fork of Camp Creek is an F-channel. Through the Van Lake area 
to the southwest, the Middle Fork has been modified, and there is no definable channel in 
many places. Meadows with sheet flow exist in portions of this area. Upstream of the 96 
Ranch the channel goes back to an F-channel with several modifications leading up to 
and upstream of Logan Butte Reservoir. The headwaters are primarily made up of higher 
gradient B-type channels that feed into an F-channel that leads into Logan Butte 
Reservoir. 

West Fork Camp Creek: 
The West Fork of Camp Creek runs through a relatively wide valley with low stream 
gradient. Channel types vary throughout this reach primarily due to anthropogenic 
modifications (i.e. irrigation dams/reservoirs and ditches). This reach has six known 
headcuts that range from 1 to 5 feet in height (Figures 3.9 and 3.23). The lower portion 
of this reach is primarily a C- and E-type channel within an older F-channel (Figure 
3.10). Streambanks are approximately 6-10 feet in height and some have revegetated. 
Further upstream near the confluence with Parrish Creek, several headcuts have passed 
through the system and the result is predominately an F-channel with some development 
of a C-channel within the F. This stream type continues up to the Parrish and Indian 
Creek access road to the north. At this road crossing there is an approximate 5 foot 
elevational difference between the downstream and upstream segments of the West Fork. 
Recent beaver activity upstream of this road has resulted in dams and aggradation of 
sediment (Figure 3.11). Further upstream the West Fork of Camp Creek shows recent 
incision in a G-t ype channel (Figure 3.12), however this section is relatively short before 
it comes back up to surrounding grade (see the top portion of Figure 3.12). From this 
area to the headwaters of the West Fork, there are several anthropogenic modifications 
that have altered the stream system. 

Figure 3.9. Headcut on the West Fork of Camp Creek (#33 in Figure 3.23). 
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Figure 3.10. Development ofa C- and E-Type Channel within an older F-Channel on the 
West Fork of Camp Creek. 

Figure 3.11. Recent Beaver Activity on the West Fork of Camp Creek leading to 
Deposition of Sediment Upstream. 
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Figure 3.12. G- and F-Channellocated Upstream of Figure 3.11 on the West Fork of 
Camp Creek. 

These modifications are primarily in the form of earthen dams with reservoir storage and 
irrigation ditches (see the modifications section and map). Stream types present within 
this area are F, G, C, E, and C within F. The headwaters are primarily made up of higher 
gradient B-type channels that feed into Camp Creek Reservoir. 

Clover Creek: 
The lower portion of Clover Creek (from the confluence with Camp Creek to the Weaver 
Ranch) occurs in a broad valley . This reach has several anthropogenic modifications (i.e. 
earthen dams and irrigation ditches) which have altered the stream system. The stream 
system alternates between meadow systems with sheet flow and no defined channel to a 
G and F-type channel with headcuts . There are five known headcuts in this lower section 
that range in height from I to 3 feet (Figures 3.13 and 3.23). This section of Clover 
Creek also has several "soap holes" adjacent to the meadows/stream. These "holes" are 
upwelling's of water and sediment that have dried out on the surface and look like 
mounds of sediment, but remain as "quicksand-like" holes beneath the crust (Figure 
3.14). Personal communication with Carl Weaver revealed that some of these holes are 
known to be approximately 50 feet deep. 

Figure 3.13 . An Active Headcut below a Meadow on Clover Creek. 
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Figure 3.14. A "Soap Hole" located on Lower Clover Creek. 

Upstream of the Weaver Place, the stream flows through a narrower valley than 
downstream. Clover Creek is an F-channel with several anthropogenic modifications 
(mostly earthen dams and reservoirs) through this reach . There are at least four known 
headcuts ranging in height from 1-4 feet. Portions of the valley widen out like around the 
confluence with Yank Gulch and around Garske Lake and Clover Creek Reservoir. Near 
the confluence with Yank Gulch there is a large quantity of sediment deposition within an 
F-channel (Figure 3.15). Field investigation upstream of this area identified the source of 
this sediment as an anthropogenic 

Figure 3.15 . Abundance of Sediment Deposition in Clover Creek. 

modification (earthen dam) that has rerouted the stream out of its natural channel. The 
re-routed channel has gullied a new channel (in some places 10 feet deep) which runs 
approximately 0.5 miles through a sage brush flat before it reconnects to the historic 
channel (Figures 3.16 and 3.17) . The historic (abandoned) channel has already down-cut, 
widened, and built a new floodplain within the F-channel. Vegetation within this channel 
is well established. In comparison, the new rerouted channel is actively down-cutting 
and is in the process of trying to widen out by means of lateral erosion. This channel is a 
G-type channel. There is no established vegetation in this channel. 
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Upstream of this area the channel has aggraded to an elevation at which it has access to 
the historic floodplain. However, the floodplain is currently sagebrush. Approximately 
0.5 miles upstream, the channel returns to an F-channel with some degree of C and E
type channel development within the F-channel. This type of channel continues up to, 
and beyond Clover Creek Reservoir where the valley widens out. Once again a 
combination of meadow and downcut G and F-type channels exist. There are three 
headcuts in this upper area. 

Up near the north end of Clover Butte, the valley narrows again and the stream is 
predominately a C and E-type channel with short stream reaches that are downcut. 
Willows and other vegetation are more prevalent in this area. The headwaters are 
primarily made up of higher gradient B-type channels. 

Figure 3.16. Schematic of the Re-routed and Abandoned Channels of Clover Creek. 
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Figure 3.17. Abandoned Historic Channel and the Down-Cut Existing Channel on 
Clover Creek. 

I Existing New Channel 

Davis Creek: 
Approximately 1.5 miles of lower Davis Creek flows through a wide valley with several 
meadows. There is often more than one channel that flows through the meadows, with 
sheet flow and standing water between channels. Channel types range between A, B, C, 
E, and G/F. The G/F-type channel is primarily in the lower quarter mile of Davis Creek 
due to headcuts that have migrated up from Camp Creek. At the bottom of the 
downstream meadow there are three different headcuts that are 4-5 feet in height (Figure 
3.18). Several other headcuts (at least 8) and smaller hydraulic jumps exist upstream 
through a series of meadows (Figure 3.23). There also appears to be some extent of 
irrigation ditch throughout this area . 
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Figure 3.18 . Two Different Headcuts at the Bottom of the First Meadow on Davis Creek. 

For the next mile upstream, Davis Creek flows through a narrower valley. Stream types 
within this valley are predominately C and B-types, which then transition into an A-type 
further upstream in a narrow, relatively steep valley (Figure 3.19). 

Figure 3.19 . Stream Types within the Middle Portion of Davis Creek. 
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I I "B" Stream Type 

At the top of this steep valley, Davis Creek flattens out and returns to a C and 8 stream 
type that runs through several small meadows. The headwaters of Davis Creek are 
predominately 8 type channels that run through scab flats with several springs (i.e. Davis 
Spring) along the way . 

Pole Creek : 
Pole Creek joins Camp Creek via the eastern most channel of the Middle Fork. The 
lower 1.5 miles of Pole Creek flows through the same wide valley that Camp Creek flows 
through. Stream type within this portion is an F-channel. Upstream, Pole Creek flows 
through a much narrower valley. Stream type within this area is primarily a 8-type, 
which continues approximately 2 miles upstream. Upstream of here, Pole Creek flows 
through a deeply entrenched F-channel (Figure 3.20). The F-channel has been 
entrenched for a very long time as there are old cottonwood, aspen, and willow in the 
existing channel (Figure 3.20). The headwaters of Pole Creek are a combination of"F" 
and "8" stream types within fairly narrow valleys. 
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I 
Fi ure 3.20. Two Stream Ty es within Pole Creek. ...--- -  I Deeply Entrenched "B within F" 

Parrish Creek: 
The lower 1.5 miles of Parrish Creek runs through a fairly wide valley in an entrenched 
F-channel. There are eleven known head cuts within this lower reach ranging in height 
from 3-4 feet (Figures 3.21 and 3.23). Within and upstream of this reach, there are 
several modifications, primarily in the form of road crossings, earthen dams with 
reservoirs and irrigation ditches. Wet meadows with sheet flow exist upstream of the 
earthen dams. Short segments of C and E-type channels exist, but mostly within an F
channel. Further upstream on National Forest Land the stream runs through a much 
narrower and steeper valley. Here the dominant stream type is a B channel. There are a 
few headcuts known to exist on National Forest Land, but were not mapped for this 
assessment. 

Two of the Headcuts on Parrish Creek. 

Wiley Creek is a tributary to Parrish Creek in the Maury Mountains. It is a very similar 
stream system as Parrish Creek and has several known headcuts on National Forest Land. 

Indian Creek: 
Indian Creek flows into Parrish Creek approximately 0.4 miles upstream of the 
confluence with the West Fork of Camp Creek. Indian Creek has three known headcuts 
in the lower two miles (Figures 3.22 and 3.23). Much of this lower section is either an F
channel or has been ditched to one area through the lower meadow for haying. The upper 
reaches ofIndian Creek are a combination of B, C, E, and G/F -type channels. There are 
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approximately 5 headcuts known to exist in the upper reaches (on National Forest Lands). 
The headwaters of Indian Creek exist in a lush wet meadow within an exclosure. 

Figure 3.22. Four Foot Headcut on Lower Indian Creek. 

Double Cabin Creek: 
Double Cabin Creek is a tributary to Indian Creek. Its headwaters are on National Forest 
Land, in the Maury Mountains. Double Cabin Creek flows through a relative steep and 
narrow valley. The dominant stream type is a B-channel, with areas of G and F. Several 
headcuts on Double Cabin Creek have been repaired by the Ochoco National Forest in 
the past. 

Cottonwood. Poison, and Pine Creeks: 
These small streams drain the east end of the Maury Mountains and empty into Camp 
Creek in the Severance Reservoir area. All of these streams are relatively small and are 
partially intermittent. These streams are mostly B-type channels with some known 
headcuts. Valleys are typically confined and relatively steep. These streams were not 
visited in the field as part of this assessment. 
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Figure 3.23. Existing Headcuts within the Camp Creek Watershed. 

Camp Creek Watershed Assessment - Headcuts 
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Modifications within the Camp Creek Watershed: 

Modifications dating back to the late 1800's have altered the hydrology and consequently 
the surrounding physical components of the Camp Creek Watershed. For the most part 
these modifications are, in one form or another, associated with irrigation. These are 
primarily in the form of earthen dams, reservoirs, ditches, and roads. Some of the 
modifications are currently active, while others are present yet have been abandoned. 

Modifications were identified during field reconnaissance work. To be counted as a 
modification to the stream system, the object had to actively alter the natural flow of the 
stream. Not all road crossings were counted as modifications. Not all streams miles 
were inventoried so some modifications were not identified. For example there are 
several earthen dam modifications on National Forest System lands of which were not 
visited or gps' ed during the reconnaissance. Refer to Figure 3.24 for location of the 
modifications and see Appendix 3A for descriptions of each modification. 

As can be seen in Appendix 3A, most modifications exist on the West and Middle Forks 
of Camp Creek and Clover Creek. These are primarily in the form of earthen dams and 
reservoirs. Some of the dams have breached (headcut through or around) or have 
redirected water into undesirable areas leading to increased erosion. Other dams have 
created lush wet meadows. In some areas ditches have dried up adjacent wet meadows 
for haying purposes. 

In the summer of2006 (after field reconnaissance) several rock grade control structures 
were built in Camp Creek and the West Fork of Camp Creek. These structures were built 
to aid the stream channel aggradation process. This process involves slowing the velocity 
of the stream such that sediment deposition upstream of the structure takes place and 
aIlows the stream to build vertical elevation and consequently raise the water table. The 
aggradation process has been documented in the Camp Creek Watershed by Ponce and 
Lindquist of San Diego State University. Their research has shown that portions of 
Camp Creek, where cattle have been excluded, have led to the buildup of the streambed 
by 2-3 feet from 1989 to 2004 (http://campcreek.sdsu.edu). 

Priority Treatment Areas within the Camp Creek Watershed: 

Active headcuts and exposed vertical streambanks, which have highly erosive soils, seem 
to be the primary sources of sediment in the watershed. Field reconnaissance 
demonstrated that the majority of the sediment seems to be coming from a few 
concentrated areas within the watershed. Turbidity (i.e. water clarity) within Davis Creek 
seemed to be the highest quality, despite several headcuts (see Figure 3.25). Higher 
concentrations of sediment seem to be coming from the banks of Camp Creek (especially 
at higher flows), from new down-cutting in Clover Creek (Figure 3.16), and from the 
lower reaches of Parrish Creek and the West and Middle Forks of Camp Creek. 
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As previously discussed, there are many headcuts within the Camp Creek Watershed 
(Figure 3.23). Stabilization of headcuts within this watershed would drastically reduce 
the amount of turbidity Figure 3.24. Identified Modifications within the Camp Creek 
Watershed (See Appendix 3A for Descriptions). 

Camp Creek Watershed Assessment - Modifications 
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Figure 3.23 (Watershed map with head cut locations) 
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Figure 3.25. The Confluence of Davis and Camp Creeks and the Visual Difference in 
Turbidity. 

Camp Creek Davis Creek 

within the watershed . Some of these headcuts are actively moving while others are fairly 
stable. Active headcuts would be the first to be stabilized. Some of the headcuts threaten 
the loss of highly productive wet meadows. The headcuts on the lower end of Davi s 
Creek threaten the existence of several large wet meadows. These meadows are essential 
to maintain water quality and provide aquatic and wildlife habitat. If the headcuts 
continue upstream through the meadows, the water table will drop and the vegetation will 
change to drier species. These headcuts would be high priority fixes even though the 
turbidity within Davis Creek seems to be low. Stabilization of the head cuts with heavy 
equipment on lower Davis Creek would be difficult as the meadows appear to be wet 
year around . However, utilization of frozen ground or diverting water into an upstream 
irrigation ditch may provide alternative options. 

In addition to the headcuts on Davis Creek, other headcuts that are actively moving 
include headcut # 1,3,4,21,23,24,25,26,30,32,34,35,36,37,38,41,42, and 43 (see 
Figure 3.23). Headcuts 5, 6, 7, and 8 are locations where structures were built in 2006. 
Headcuts on Parrish and Indian Creeks appear active; however these are on intermittent 
streams and only move during high precipitation events. Primary objective of working 
on these headcuts would be to stabilize the headcuts and eliminate the upstream 
migration and subsequent sediment input from these cuts. 

In many reaches of Camp Creek, stream banks are vertical with little to no floodplain . At 
higher flows , stream energy is concentrated within a deep channel and has no floodplain 
to dissipate energy. Consequently lateral erosion is very active; with highly erosive 
streambanks falling into the stream. This is the process by which the stream builds a 
floodplain , however in this process a tremendous amount of sediment is put into the 
stream system. This seems most notable between Jagi Spring and the confluence with 
Clover Creek. This is the area where grade control structures where built in the summer 
of 2006. Monitoring of these structures should identify whether or not they are helping 
the stream rebuild. Other potential solutions to minimizing the amount of sediment input 
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to Camp Creek include letting the stream rebuild itself naturally over a long period of 
time , changing management, and/or actively building floodplains and sloping banks. The 
key to all of these potential solutions is to allow for floodplain development with 
sufficient vegetation to dissipate energy and trap sediment. 

Figures 3.15, 3.16, and 3.17 demonstrate an area on Clover Creek that should be a high 
priority. The dam should be removed or partially removed and the stream should be 
rerouted back into its historic channel. Grade control/steps would need to be built to 
connect the higher elevation streambed (upstream of the dam) to the lower elevation 
streambed (downstream of the dam). Rerouting the stream into its historic channel would 
alleviate a tremendous amount of sediment that is being scoured out of the new channel. 

Modification 32 on Davis Creek (see Appendix 3A) is another priority area that would 
require relative little money for a quick fix. The culvert and road crossing could be 
removed if not needed. The road appears to be used very little if at all. If the road is 
needed then a low water crossing could be built. The current crossing could fail and 
wash the road prism downstream given a large precipitation event. 
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WATER RIGHTS on CAMP CREEK
 
And TRIB UTARIES
 

HISTORICALLY:
 

The filing for surface water rights corresponds with what has been called the early 
settlement period (1865-1881) for the Camp Creek area. Settlement in the Camp Creek 
area occurred primarily because cattlemen in the Willamette Valley were seeking 
additional grazing for livestock east of the Cascades. Recorded sources agree that the 
1870s were wetter than usual which would account for the influx of settlers and cattlemen 
into Central Oregon. Records also agree that during this time, Central Oregon 's climate 
was extremely variable with prolonged droughts and harsh winters . The record drought 
of 1885-1889 was followed by the severe winter of 1889-90 during which there were 
heavy losses of livestock. (Buckley, 1992). 

About this time , it became obvious that a dependable source of water was vital to 
grazing operations in these semi-arid lands. It is also likely because of drought and the 
severe winters, that the irrigation of meadows and putting up hay for winter began to be 
practiced. 

The earliest recorded surface water rights filing on Camp Creek was on 20 acres 
by F. A. Hackleman in 1875 . In 1885, Mr. Hackleman filed for 225 acres surface water 
rights on Davis and Indian Creeks. In 1886, he filed for 50 acres water rights on "Camp 
Creek Tributary." About the same time as Mr. Hackleman's 1886 filing, Sarah and Mary 
Glenn filed in 1888 for surface water rights on 75 acre s on Camp Creek and a tributary, 
Pine Creek. In 1894, R. Gibson filed on 63 acres of surface rights on Indian Cre ek and 
Tributaries (Water Resources Department, 2003). 

In reviewing the dates of water rights, one notices quite a few filings in the period 
from 1900 to 1917. During this time , there were surface rights filed on approximately 
340 acres in the Camp Creek Watershed . These filings correspond with the Homestead 
and Desert Land Act of 1906-1912 which encouraged settlement and fanning in marginal 
areas of Central Oregon (Oregon Historical Society-History of Central Oregon). In 1911, 
we see the first filing for an impoundment in the Camp Creek Watershed. This was for a 
200 acre /foot impoundment, and was fi led by Bill Brown on Clover Creek. In 1916 and 
1917, G. A. Garskey filed for 35 acre s of surface rights and a 15 acre /foot impoundment 
near the same area (WRD, 2003). 

There were only two filings for surface rights on Camp Creek during the I 920s; 
these were filed by H. H. Hawley on 65 acres. There were no filings during the 1930s. 
This appears to correspond with the end of World War I, a flattened post-war economy 
and the onset of the Great Depression of the 1930s. Adding to this , a prolonged drought 
from 1918 to 1945 in the High Desert was causing residents to leave the area (OHS
History of Central Oregon). 

Near the end of WW 11 and through the 1950s we see a flurry of filings for water 
rights in the Camp Creek Watershed. During this time, rights filed for impoundments in 
this area were 1,682 acre/feet of storage. Also, during this time surface water rights were 
filed on 1,002 acres (WRD-2003). Th ese filings seem to correspond with the end of 
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World War II and the ability oflandowners to purchase surplus heavy earth-moving 
equipment. This equipment was used to construct several large earthen dams in the 
Camp Creek Watershed. Because of water storage in these dams, landowners had a more 
dependable source of irrigation water for irrigating pastures and hay land . 

From 1960 through the 1990s the water rights filings were primarily on smaller 
impoundments for livestock water. There were filings by BLM, USFS, and private 
landowners on many of these already built impoundments. These filings were a result of 
HB 2513, referred to as "Ponds Bill." This bill allowed landowners to file for an 
exemption, or for water rights on these smaller livestock ponds (WRD-Kyle Gorman, 
2007) 

DISTRIBUTION: 

Most of the irrigation occurring in the Camp Creek Watershed is in West Fork, Middle 
Fork and Jackson-Indian sub-watersheds. These sub-watersheds hold nearly 40 % of the 
water rights in the watershed. 

BENEFICIAL USE: 

Definition should be entered here. 

CAMP CR & TRIBS 
SURFACE WATER RIGHTS 2003 

OWNER PRIORITY SOURCE ACRES RATE CERTIFICATE 

F. A. Hackleman 1875 Camp Cr 20 0.25 579 
F. A. Hackleman 1885 Davis & Indian Cr 225 2.82 579 
F. A. Hackleman 1886 Camp Cr Trib 50 0.63 579 
Sarah Glenn 1888 Camp & Pine Cr 35 0.44 575 
Mary Glenn 1888 Camp & Pine Cr 40 0.5 576 
Sarah Glenn 1891 Crooked Ditch 283 3.54 575 
R. Gibson 1894 Indian Cr & Trib 63 0.79 569 
R. A. Ammons 1901 Indian Cr 14 0.18 514 
B. E. Bennett 1902 Poison & Cottonw. 22 0.28 518 
1. W. Bennett 1904 Davis Cr 40 0.5 688 
H. H. Hawley 1905 Camp Cr & Springs 20 0.25 582 
Walter Morris 1909 Pine Creek 40 0.6 1008 
Walter Morris 1910 Pine Creek 40 0.5 507 
William Brown 1911 Clover Creek 200 AF 1998 
Gale Merwin 1911 Indian Creek 40 0.5 968 
Walter Carson 1914 Wastewater 14 0.175 1891 
G. Tackrnan 1914 Double Cabin Cr 10 0.12 2039 
H. H. Hawley 1916 Camp Creek 65 0.81 3357 
G. A. Garske 1916 unnamed Cr 35 0.44 3507 
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G. A. Garske 1917 
H. H. Hawley 1921 
H. H. Hawley 1925 
Ray Rickman 1943 
Ray Rickman 1944 
R. Grisedale 1950 
R. Grisedale 1951 
N Severance 1952 
N Severance 1952 
Gale Merwin 1953 
Ray Rickman 1959 
Ray Rickman 1959 
Ray Rickman 1959 
Walt Schrock 1962 
Walt Schrock 1962 
BLM 1965 
BLM 1966 
BLM 1966 
BLM 1966 
BLM 1966 
BLM 1966 
BLM 1973 
BLM 1973 
BLM 1973 
BLM 1973 
Forest Service 1981 
Forest Service 1981 
Forest Service 1981 
Fore st Service 1981 
BLM 1983 
BLM 1983 
BLM 1983 
BLM 1983 
Forest Service 1983 
Forest Service 1983 
BLM 1987 
Veri Hammack 1993 
Larry Wanser 1993 
Veri Hammack 1993 
Bensell Breon 1997 
Bensell Breon 1997 
Bensell Breon 1997 
Bensell Breon 1997 
Bensell Breon 1997 
Bensell Breon 1997 
Bensell Breon 1997 

unnamed Cr 
Camp Cr 25 
Camp Cr 40 
Camp Cr 
Camp Cr 145.4 
M. F. Camp Cr 
M. F. Camp Cr 79.6 
Camp Cr 
Camp Cr 197.5 
Camp Cr 261.1 
Camp Cr 

W. F. Camp Cr 319.4 
W. F. Camp Cr 
Jackson Cr Trib 
Indian Cr Trib 
unnamed Cr 
Clover Cr Trib 
Camp Cr Trib 
unnamed Cr 
unnamed Cr 
Camp Cr Trib 
Camp CrTrib 
W. F. Camp Cr Trib 
Camp Cr Trib 
Camp Cr Trib 
Pine Cr Spring 

Wiley Cr Trib 
Wiley Cr Trib 
Parrish Cr Trib 
Camp Cr Trib 
Camp Cr Trib 
Camp CrTrib 
Camp Cr Trib 
Indian Cr Trib 
Parrish Cr Trib 
Camp Cr Trib 
Clover Cr Trib 
Bear & Indian Tribs 
Clover Cr Trib 
M. F. Camp Cr Tribs 
M. F. Camp Cr Tribs 
M. F. Camp Cr Tribs 
M. F. Camp Cr Tribs 
M. F. Camp Cr Tribs 
M. F. Camp Cr Tribs 
M. F. Camp Cr Tribs 

15 AF 2815 
0.25 5081 
0.5 8975
 
189 AF 29099
 

1.82 29100 
330 AF 28551 
1.99 28552 
531 AF 26732 
1.388 26733 
3.885 33374 
606 .3 AF R-2241 
6.17	 42477 

26 AF 42476 
0.4 AF 33405 

3 GPM 33406 
1.5 AF 60131 
1.498 AF 60175 
1.4 AF 60176 
1.0AF 63165 
0.28 AF 63166 
0.60 AF 60178 
1.1AF 60151 
4.5 AF 60154 
1.6 AF 60149 
0.5 AF 60157 
0.002 65467 
0.004 63879 
0.006 68182 

0.01 65466 
1.7 AF R-100n 
1.8 AF R-I0073 
0.8 AF R-10074 
0.8 AF R-I0075 
0.005 63981 
0.006 68290 
0.5 AF 64585 
0.777 AF 71745 
7 AF 73460 
0.777 AF 73937 
0.3 AF R-12381 
0.5 AF R-12400 
0.5 AF R-12401 
0.5 AF R-12402 
0.5 AF R-12403 
0.6 AF R-12412 
0.4 AF R-12413 
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Water Quality
 

Section 4
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WATER QUALITY IN CAMP CREEK
 

BACKGROUND:
 

The Clean Water Act (CWA) was signed into law by former President Richard 
Nixon, in 1972. In essence, "the Clean Water Act establishes a national goal to achieve, 
wherever attainable, water quality which provides for the protection and propagation of 
fish, shellfish, and wildlife and recreation in and on the water" (EPA doc 822-B-00-0 IS, 
December, 2000). Included in the Clean Water Act was the establishment of ambient 
water quality criteria recommendations by the Environmental Protection Agency (EPA). 
This information supports the development of state and tribal nutrient criteria for rivers, 
streams, and other bodies of water. Since nutrient criteria vary due to location, this 
information is regionalized to be more valid. 

Of concern for this assessment is Nutrient EcoRegion II-Western Forested 
Mountains, and includes all or part of the states of Oregon, Washington, California, 
Idaho, Montana, Colorado, Utah, New Mexico, South Dakota and Arizona. Furthermore, 
there are sixteen (16) level III sub-ecoregions that are described by climate, vegetation, 
topography and other ecological information. The sub-ecoregion that includes Camp 
Creek is Blue Mountains. 

Blue Mountains (sub-ecoregion 11) differ from the neighboring Cascades and 
Northern Rockies by being generally lower in elevation and considerably more open. 
Like the Cascades, but unlike the Northern Rockies, this area is generally volcanic in 
origin. Much of this region is grazed by cattle . 

Oregon's Department of Environmental Quality (DEQ) has authority to operate 
federal programs such as The Clean Water Act. The DEQ Director also has the authority 
to issue civil penalties or fines for violation of pollution laws and standards. Th e 
Department is also required by The Clean Water Act to assess water quality conditions in 
Oregon and report every two years to the Environmental Protection Agency. In addition, 
DEQ is required to provide a list (303d) of water bodies that do not meet water quality 
standards and where TMDLs (Total Maximum Daily Loads) will be developed. 

TMDLs are plans to attain and maintain water quality standards. Th ey include 
calculations of the amount of each pollutant that a water body can receive and not violate 
water quality standards. TMDLs also allocate that amount of pollutant to a source, and 
help dev elop a management plan for the affected water body. The monitoring that has 
been done by DEQ and the Crooked River Watershed Council (CRWSC) on Camp Creek 
is helping establish TMDLs. 

Senate Bill 1010, an Oregon Law since 1993, authorized Oregon Department of 
Agriculture (ODA) to work with agriculture to develop area wide water quality 
management plans for watersheds that are "water quality limited." Area Plans and 
TMDLs identify problems in the watershed that need to be addressed and outline ways to 
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correct them. ODA believes that a voluntary program, in which landowners are willing 
cooperators, ensures the success of these Area Plans. ODA also offers technical 
assistance to landowners if it is needed. 

The Camp Creek Watershed is part of the Crooked River Agricultural Water 
Quality Management Plan (AWQMP) that was developed in 2003 by the Local Advisory 
Committee (LAC) with assistance from ODA and the Crook County Soil & Water 
Conservation District (SWCD). The LAC members represent the interests of local 
landowners, producer groups, agricultural businesses, biologists, Crooked River 
Watershed council, Crook County and the Crook County SWCD. 

The Mission Statement of Crooked River AWQMP is as follows: 

"Promote cost-effective agricultural management practices that maintain or enhance 
water quality in the Crooked River Management Area." 

The Goal of the Crooked River AWQMP is as follows: 

"Prevent and control water pollution from agricultural activities and soil erosion through 
education and voluntary implementation." 

(Crooked River AWQMP-2003) 

HISTORICAL WATER QUALITY: 

Historical accounts of the quality of water in the Camp Creek area are few, with 
the exception of journal entries from early explorers, prospectors and settlers. The 
earliest account comes from Peter Skene Ogden in the late winter of 1825. Ogden 
documents what appear to be fishing weirs on what is now known as the Crooked River. 
One can assume that at least seasonally, flow was sufficient and water quality conditions 
allowed steel head and salmon to travel this far upstream. There is no mention of water 
quality in Camp Creek. 

Members of the Meek's "Lost Wagon Train" kept diary accounts of their journey. 
In September of 1845, they document no "dry camps" between what is now GI Ranch 
and Crooked River. There appears to have been plenty of forage and water for livestock. 
One can assume that the water quality in Camp Creek was good enough for livestock. 

The next account of water quality in Camp Creek comes from a prospector named 
Andrew McClure who accompanied a former member of the Meek party back to this area 
in search of gold. McClure's detailed journal notes alkali in much of the ground adjacent 
to the stream and adds, "the water in this creek stands in pools, and looks bad ... " 
McClure also documents good springs in the hills adjacent to Camp Creek. 

From 1859-1864, there were military expeditions in the Camp Creek area. 
Military officers describe water that is "quite warm, besides being impregnated with 
alkali" (Buckley, 1992). 

One can assume from these accounts that even prior to European influence and 
settlement of this area that the water quality in Camp Creek left something to be desired. 
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CURRENT CONDITIONS: 

There have been recent attempts to document certain aspects of water quality in 
the Camp Creek Watershed, but none coordinated or comprehensive. One of the earlier 
studies done was in the 1970s as observers became increasingly aware of persistent 
turbidity in Prineville Reservoir and Crooked River below Bowman Dam. The suspected 
source for this turbidity was the Upper Crooked River Watershed of which Camp Creek 
is a part. 

Although Camp Creek is approximately 7% of the total watershed area, it was the 
most intensely sampled sub-watershed in the study. It was discovered that because of the 
nature of the soils in Camp Creek, the silt and clay remained in suspension longer than 
those of other sub-watersheds studied and were present in higher concentration. These 
suspended silts and clays contribute to a very high turbidity (FTU). 

Sediment transport, particle size, relative turbidity and water chemistry in Camp 
Creek were sampled in this study. It was discovered that the material coming from Camp 
Creek had a maximum potential to cause turbidity and to remain in suspension for long 
periods of time. The water chemistry in Camp Creek also promotes turbidity (OSU 
Special Report 456, I976---pp 26-32) . 

Somewhat later, attempts were made by BLM to document flow in Camp Creek. 
They were unsuccessful due to faulty instrumentation and the inability to measure 
extremely low flows (McSwain, Elmore-2007). 

More recently, BLM has recorded water temperatures at the upper and lower ends 
of their exclosure on Camp Creek. Data collected was from station "cr-O 12," (upstream) 
and "cr-027," (downstream). See Map 4.0 below. 

Map 4.0 (Temperature) 
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This information was recorded from 4-26-2004 to 3-28-2005 and appears to show 
an interesting trend in water temperature. The temperature standard for trout rearing and 
migration is 18 degrees C (64.4 F). It appears from Figure 1.0 that Camp Creek's water 
temperature exceeds this standard from the latter part of May until the latter part of 
October. This likely coincides with low flows during this time of year. 

It is also obvious from the chart that cr-O 12, on or about July 10, 2004, was 
recording air temperature instead of water temperature. The readings of 36 + degrees 
correspond to over 97 degrees F. *See Figure 4.0 below. 
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Figure 4.0 (Temperature Graph) 

From the data on the chart shown above, it also appears that the water temperature 
at the lower end of the exclosure is cooler than at the upper end; except during the coldest 
winter months. It is possible that the sediments captured by vegetation in this aggraded 
area acts like a giant sponge, storing large amounts of ground water. This reservoir of 
"stored water" could have the effect of moderating down-stream temperatures (Michelle 
McSwain, BLM Hydrologist). *See Figure 4.1 
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Figure 4.1 
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Also, Department of Environmental Quality (DEQ), with the assistance of 
Crooked River Watershed Council (CRWSC), monitored water quality at the bridge over 
Camp Creek on Highway 380 from August of 2005 to March of 2006. The water quality 
sampling was taken three times during this period; August 9 and 10 of2005, November 8 
and 9 of 2005, and March 14th and is" of 2006. DEQ has stated that at least five 
samples during a season are needed to determine if a stream warrants listing on the 303d 
list. Some of the information gathered indicates that the creek could be "water quality 
limited," but more information is needed before this determination can be made and 
Camp Creek listed. 

However, some data collected from the DEQ monitoring of Camp Creek raises 
questions. Turbidity, nitrogen content and pH appear higher than normal when compared 
to reference data from the Blue Mountain sub-ecoregion. Other areas of concern are 
dissolved oxygen, bacteria and chlorophyll a (Bonnie Lamb, DEQ-via e-mail-October, 
2006). This limited data, while useful, does not give any indication whether high 
readings are from storm events, or associated with normal flow . See Appendix 4A for 
Table 4.1, DEQ camp creek data 
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POSSIBLE SOURCES: 

As anyone who has ever visited Camp Creek will tell you, the water in the lower 
portion of the watershed appears cloudy or murky. This condition is likely due to 
nutrient overload (sediment) from the primary soil type in the Lower Camp Creek 
Watershed. 

The affected area of the Camp Creek Watershed has drainage originating on the 
flanks of Logan Butte which is composed of a portion of the upper John Day Formation. 
This fine -grained volcanic sedimentary rock is naturally high in sodium and salts . The 
alluvium from this material makes up most of the valley bottom soils in Lower Camp 
Creek above the old Severance Reservoir. It is called "Blancocanyon" and is a silty soil 
with high sodium, and extremely erosive. The high sodium content tend s to keep the soil 
grains dispersed in water and contributes to turbidity and suspended solids. The clay in 
the John Day alluvium (18-27%) is also affected by high sodium. Clay platelets normally 
"stack" together, making clay fairly stable. The sodium gets between the platelets and 
makes the clay much less cohesive. The clay platelets are also suspended in the water, 
but being much smaller than the soil grains, are less visible. The pH of the Blancocanyon 
soil is extremely high , (9.2 to 9.6 at 30" depth) and could contribute to higher than 
expected pH in the water. High sodium and salt content from the soil could also lead to 
higher than normal conductivity in the water. 

The poor-quality Blancocanyon soils could also affect other chemical and 
biological processes; this effect perhaps being seasonal. During high run-off, the water in 
Camp Creek is very cloudy with silt. During low- flow conditions, leaching of salts and 
sodium from the soils could occur (Jerry Weinheimer-Soils Team Leader-NRCS
November, 2006). 

BIOLOGICAL EFFECT: 

Much controversy and spe culation has arisen whenever the presence of salmonids 
in the Camp Creek Watershed is discussed. Did salmonids historically migrate through 
the Camp Creek Watershed? It is likely that they did due to the fact that steel heads were 
captured in a trap in Paulina Creek in 1954 (Nehlsen 1995, Montgomery 1954). (Paulina 
Creek enters into the South Fork Crooked River Basin upstream of the confluence of 
Camp Creek.) Steelhead and redband trout could have potentially spawned in Camp 
Creek during high flow years with the fry migrating to the South Fork Crooked River for 
rearing when water quality conditions changed. This scenario occurs presently in some 
tributaries in the lower Deschutes River. The South Fork Crooked River merges with 
Beaver Creek approximately five miles upstream of the mouth of Camp Creek. 

A survey of BLM portions of Camp Creek in September 1983 found dace , suckers 
and northern pike minnow from stream mile 1.8 to 10.8. No salmonid species were 
observed. 

62 



Currently, the limited water quality data available for Camp Creek suggests that 
use by salmonids would only occur in the winter and spring during high run-off years 
when water temperature and flow are suitable. Water quality during the summer and fall 
does not appear to be conducive to salmonid survival (Jimmy Eisner, BLM Fish 
Biologist, 2007). 

Did salmonids inhabit the lower and middle stretches of Camp Creek the year 
around? From historical accounts of water quality, it seems unlikely. No reference is 
found to document the presence of fish in these reaches. 

CONCLUSIONS: 

While it appears obvious that current, definitive water quality information is 
lacking, it is also obvious from observation that water quality in the Camp Creek 
Watershed is not good. Currently, Crooked River Watershed Council and partners have a 
grant application pending to QWEB. This grant is for continued and better monitoring of 
water quality in the Crooked River Watershed. CRWC coordinator has been made aware 
of the need for more water quality monitoring in Camp Creek. The recommendation of 
this document is that better information be gathered regarding water quality in Camp 
Creek. This monitoring should be continuous, and the sites varied throughout the 
watershed. This document further recommends that sites identified by Hydrologist Rob 
Tanner, that are adversely affecting water quality, be considered priority areas for 
restoration work. 
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