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CAMP CREEK WATERSHED
 
ASSESSMENT
 

FISHERIES 

Introduction: 

To instantly polarize stakeholders in this Watershed, one need only mention the 
possibility of fish in Camp Creek. Prior to European settlement of the area, it is likely 
that conditions existed in the Camp Creek Watershed that would have allowed the 
migration of native salmonids from Crooked River to the headwaters in the Maury 
Mountains. This migration could have taken place during times of high flows. 

Historical Evidence: 

As early as 1825, Peter Skene Odgen'sjournal documents the presence of Native 
American fishing weirs in Crooked River near the mouth of Camp Creek. Journals left by 
travelers, prospectors and the military in the area (1845-1859) do not mention the 
presence of fish in the main-stem Camp Creek. These journals document willows and 
beaver marshes, pools impregnated with alkali, warm water temperatures, but no fish. 
(Buckley, 1992) To explain the historic absence of salmonids in main-stem Camp Creek, 
one must examine the documents from early surveying and mapping, and then consider 
what we now know about the soils in this area. 

We know from General Land Office (GLO) surveys completed between 1871 
and 1876 that there were large wet areas populated with Basin Wild Rye and swamp 
grass. This suggests a high water table, and the dates indicate it was prior to the incision 
of this area noted in 1905 by Israel Russell. (Buckley, 1992) 

We also know from recent Soils Survey work completed in 2005 by Natural 
Resources Conservation Service (NRCS) that the primary soil type in this area is called 
"Blanco Canyon." Blanco Canyon is very deep alluvium-type soil (20-25 ft) with an 
extremely high pH of 9.1-11.0 at 30" depth (NRCS Soils Survey). Prior to the incision of 
the main stem of Camp Creek, the existing high water table, the leaching of alkaline soils 
associated with the high water table, and the warm temperatures noted could likely create 
water quality conditions unsuitable for year-round salmonid habitation. 



Lower and Main Stem Camp Creek 

Current Conditions: 

Oregon Department of Fish & Wildlife (ODFW) states: " From a fisheries 
perspective, Camp Creek is no longer inhabited by salmonids and given the habitat and 
water quality conditions throughout the watershed it is not likely they will be present in 
the foreseeable future ." (Brett Hodgson, ODFW Biologist, 2004) 

This document has discussed current water quality conditions in one section, and 
channel habitat type in Hydrologist Tanner's report. Both sections corroborate 
Hodgson's statement, that currently, there is very little suitable salmonid habitat in the 
Camp Creek Watershed. Also , there are three barriers that currently limit salmonid 
migration from Crooked River to any portion of Camp Creek. 

Barriers: 

The first barrier to fish migration is an active head cut in Camp Creek near the 
confluence with Crooked River. This head cut is on the Glenn Ranch, and Tanner 
documents it as # 1 in figure 24 of the hydrology section. See also Figure 5 on Page 5. 

The second barrier is on BLM managed land below Severance Dam. This is 
described as a rock gabion with a vertical drop of approximately two (2) feet. This could 
be an upstream barrier for smaller salmonid migration. This is noted as modification #4 
and photo documented in Appendix "A" of Tanner's report. 

A third barrier (a major passage issue) is Severance Dam itself. This dam, located 
at approximately stream mile 11, was constructed in 1952 with no provision for passage. 
There is a vertical drop of approximately twenty (20) feet at the spillway. 

Fish Species: 

A survey conducted on BLM managed lands in 1983 documented dace , suckers 
and northern pike minnow from stream mile 1.8 to 10.8. No salmonid species were 
observed (Jimmy Eisner, 2007). This corroborates anecdotal evidence from long-time 
Camp Creek residents, Barbara Severance and her son, Danny. Barbara reports : "All we 
ever saw were small suckers; the creek went dry every year." Danny reports: "All we 
saw in Camp Creek were minnows; the creek went dry every year" (Danny & Barbara 
Severance, 2006). 

Indian/Parrish Creek Sub-Watershed 

Introduction: 

This Sub-Watershed and the West Fork of Camp Creek, both located on the south 
side of the Maury Mountains, differs from the main-stem and middle-fork Camp Creek 
because of their soils. The John Day-Clarno type soils found in this area are a gravelly 
clay loam with a pH of about 6.2. The tributaries of Camp Creek that flow through this 
area have water quality that is more suitable for salmonids. The tributaries in this area 
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that flow into the West Fork of Camp Creek are Indian, Double Cabin, Parrish, Wiley and 
Jackson Creeks. 

Stream Classification (Rob Tanner, 2007) 

Class I stream: Any stream, perennial or intermittent with high densities of spawning or 
rearing fish ; can be a domestic water source for private residence or public facility with 
enough flow to be a contributor to downstream water quality. 

Class II stream: Any stream that is perennial or intermittent, with moderate densities of 
fish. 

Class III stream: A perennial stream with no fish. 

Class IV stream: Intermittent, with no fish 

Streams in this area that are classified as II, include Indian Creek, Double Cabin 
Creek, Wiley and Parrish Creeks and Jackson Creek (Ochoco National Forest Map-Camp 
Creek Watershed , 2007). There appears a discrepancy here, due to the fact that no 
salmonids have been documented in this sub-watershed since 1995 (Rob Tanner, Barb 
Femano, Brett Hodgson , 2006) This classification also seems at odds with what was 
photographed and documented in Hydrologist Tanner's report (See Hydrology Section) 

ODFW records indicate that hatchery trout were planted in Camp Creek and its 
tributaries, Double Cabin Creek and Indian Creek from 1947-1957 (Hodgson, 2006). It is 
also known that ODFW chemically treated 90 miles of Crooked River above Bowman 
Dam in 1960 (Nehlson, 1995). It is not known whether Camp Creek and its tributaries 
were chemically treated at this time. It is also suspected that hatchery fish could still 
inhabit Double Cabin Pond on USFS managed land at the head of Double Cabin Creek. 
ODFW sampling records from the early 1990s document red band trout in Indian Creek 
(Hodgson, 2006). Perhaps this is why these streams remain classified as 11 (perennial or 
intermittent, with moderate densities offish). *See Map 5.0 
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Map 5.0 (Maury Stream Class) 

Fish Surveys: 

Fairly recent sampling has shown the presence of very few redband trout in this 
area. Indian Creek was sampled in June 1997, May 1998, April 2002; no fish were 
found. Camp Creek was sampled in 1995 with the following results : The West Fork had 
no fish, the Middle Fork below Logan Reservoir had no fish, and the main-stem above 
Severance Dam had no fish. Suckers were found in the main-stem below Severance 
Dam . 

In 1995 and 1996, Double Cabin Creek was noted as having "poor habitat," but 
one 3-4" redband was observed. Russell Johnson, USFS , observed fish below the 
junction of Parrish & Wiley Creeks, and also Double Cabin in March of 1995. No fish 
were observed in Wiley Creek in 1996. Biologist Hodgson ofODFW believes that the 
drought years in the 1990s severely affected redband populations in this area (Brett 
Hodgson, ODFW, 2006). 

Anecdotal Evidence: 

The former owner of Hatfield's High Desert Ranch, Jake Settlemeyer, caught fish 
in Indian Creek on the south side of the Maurys prior to 1950 (Hatfields, 2006). 

Tim Huntley of Trout Unlimited believes there were hatchery trout in Double 
Cabin Pond. Also, in the 1980s, Tim was involved in some monitoring of Double Cabin 
Creek; results showed stable water flow, but no fish (Huntley, 2006). 
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Gary Madison, outdoorsman, recalls Double Cabin Pond was stocked with 
hatchery fish that grew to good size. He doesn't recall seeing any redband in the other 
streams in this area (Madison, 2006). 

Tim Deboodt, OSU Extension Range, was informed that there were fish in 
Double Cabin Pond on USFS managed land. This was while on a range tour of the area 
in 2005 (Deboodt, 2006). 

Habitat/Riparian Conditions: 

Habitat/Riparian Section (Berta Youtie, June 2007) * See pages 

Conclusions: 

Inland populations of 0. mykiss (redband trout) are specifically adapted to 
withstand difficult environmental conditions including elevated water temperatures and 
high alkalinity. They are remarkable in their ability to adapt and it is unlikely that the 
alkalinity values recently recorded in Camp Creek are outside the tolerance levels of the 
species (Brett Hodgson, ODFW). However, low flow, turbidity and passage are issues 
that can limit salmonid habitation in Camp Creek. 

Restoration work to improve water quality has begun on main-stem Camp Creek 
above Severance Dam. In late summer of 2006, two Environment Quality Incentives 
Program (EQIP) projects were completed on private land belonging to Cold Springs 
Ranch and Weaver Cattle Company. These projects were designed to limit erosion, 
capture sediment, raise ground water levels and thereby improve water quality and late
season flow. An active head cut on Twin Buttes Ranch just above Severance Dam was 
also repaired about the same time. A third EQIP project to repair head cuts and improve 
water quality is scheduled to begin in 2007 on the west fork of Camp Creek on land 
owned by Newman and Bezona. 

Recommendations: 

The recommendation for the lower Camp Creek area (below Severance Dam) is 
that priority be given to restoration activities addressing barriers to fish migration. This 
work will take the cooperation of willing landowners as well as BLM land managers. 

Secondly, it is recommended that riparian and stream side habitat be improved. 
This could be accomplished with willing landowners that practice managed grazing 
techniques, or through the Conservation Reserve Enhancement Program (CREP) that 
leases land from private landowners and excludes grazing for a pre-determined time. 

For the Indian/Parrish Creek Sub-Watershed, this document recommends that 
active head cuts that are affecting water quality through continued erosion and 
sedimentation be given priority for restoration work. Again, this will take landowner 
cooperation. 

As in the lower Camp Creek area, it is recommended that riparian and stream side 
habitat be improved through managed grazing or through participation in the CREP 
program with willing landowners. 
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Another recommendation is that new fish surveys need to be undertaken by 
ODFW to determine if a viable redband trout population still inhabits this area of the 
watershed. 

Resources/References: 

"Desertification of the Camp Creek Drainage in Central Oregon"-Geoffrey Buckley
1992 

NRCS Soils Team Leader-Jerry Weinheimer-Personal Communication-2006 

Brett Hodgson-ODFW Biologist-Personal Communication-2006 

Barbara Severance, Danny Severance-s-Camp Creek Landowners-Personal 
Communication-2006 

Rob Tanner, USFS Hydrologist-Personal Communication-2007 

Barb Femano, USFS Biologist-Personal Communication-2007 

Nehlsen, W. 1995 Historical Salmon and Steelhead Runs of the Upper Deschutes River 
and their Envirorunents, PGE. 

Hatfield's High Desert Ranch-via e-mail-Personal Communication-2006 

Tim Huntley-Personal Communication-2006 

Gary Madison-Personal Communication-2006 

Tim Deboodt, OSU Extension Range-Personal Communication--2006 
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SUMMARY OF RIPARIAN ASSESSMENT 

This section of the Camp Creek Watershed Assessment summarizes the 
current riparian conditions along the stream. Camp Creek is a major 
tributary of the Crooked River located within the John Day /Clarno Uplands 
Ecoregion. 

Map 6.0 
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A portion of the water flowing from the southeast side of the Maury 
Mountains originates in the John Day /Clarno Highlands. Ecoregional data 
can be found in the Oregon Watershed Assessment Manual (OWAM, 01). 
The Basin is divided into 5 subwatersheds. Riparian data was collected by 
Berta Youtie, a natural resource consultant operating Eastern Oregon 
Stewardship Services, Prineville, Oregon. 

The purpose of this assessment was to classify riparian channel units and 
document current riparian vegetation conditions. This information can be 
used in prioritizing stream restoration projects in the future . The critical 
questions are: 
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•	 What are the current conditions ofriparian areas in the Camp 
Creek watershed? 

•	 How do current conditions compare to historic conditions? 
•	 How can existing riparian areas be grouped within the watershed to 

better set priorities for appropriate restoration and enhancement 
opportunities? 

The methods used in this survey are described in the Oregon Watershed 
Assessment Manual (OWAM, aI). Current aerial maps were generated by the 
Crook County GIS Department. Stream sections with flowing water in mid-May 
2007 were included in the assessment. These are assumed to be perennial in most 
years. The riparian conditions confidence evaluation is located in Appendix 6A. 

One hundred and seventy-seven riparian channel units were identified on 
aerial photographs (see Maps in the following section). Over 85% were 
field surveyed to record stream width, riparian vegetation width, type of 
vegetation, shade category, and approximate depth of bank downcutting. 
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Indian Creek / Johnson Creek Sub-basin: 
2005 0.5 Meter Aerial Photo 
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Lower Camp Creek Sub-basin: 
2005 0.5 Meter Aerial Photo 

Legend 
B Riparian Condition Unit Numbers 
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Legend 

~ Riparian Condition Unit Numbers 

Riparian Recruitment Situation Name o Adequate-Hardwoods RRS-5 
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South Fork Camp Creek Sub-basin: 
2005 0.5 Meter Aerial Photo 

Area of Sub-basin: 
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Middle Fork Camp Creek Sub-basin: 
2005 0.5 Meter Aerial Photo 

Legend 
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West Fork Camp Creek Sub-basin: 
2005 0.5 Meter Aerial Photo 

legend 
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Over 50% of the channel units were very similar in vegetation and 
appearance. They have downcut 6 to 25 feet, are constrained, dominated by 
Nebraska sedge, Baltic rush and Kentucky bluegrass, and the width of the 
riparian vegetation on each bank is less than 25 feet. These herbaceous 
vegetation sites were identified as riparian recruitment situation 1 (RRS 1) 
(See Table 6.0 & Figure 6.0, 6.1). 

Figure 6.0 (RRS1) 

Figure 6.1 (RRSl)
 

The majority are grazed for a portion of the year by livestock (Figure 6.2).
 



Figure 6.2 

Twenty-two channel units classified as riparian recruitment situation 2
 
(RRS2) still have connection to their floodplain.
 

Figure 6.3 (RRS2) 
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These are closer to natural conditions. Inside a BLM exclosure there are a 
few channel units with abundant young willows (RRS3). The exclosure has 
been there for 40 years. Why are these willows young and wimpy? Have 
major flood events taken them out, have deer browsed them or is this not 
really willow habitat? Although the soil is finely textured, the willows are 
growing on site but not providing much shade to the stream. I think it is 
unclear whether this exclosure provides a potential reference site for the 
Watershed. 

Figure 6.4 (RRS3) 
Western juniper and ponderosa pine are found in the riparian areas on many 
mid-elevational sites. These situations are classified as juniper-pine RRS4. 
Junipers tend to increase and removal would need to be part of any 
restoration strategy. 

Figure 6.5 (RRS4) 
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Figure 6.6 (RRS 4) 

Riparian recruitment situations 5 and 6 (RRS5 & 6) are mostly found on the 
Ochoco National Forest. On these sites recruitment may be adequate but 
active management still is necessary. Large conifers tend to shade out 
understory species. Fire is a natural process and the sites need to bum 
periodically. Although this may decrease shade on the stream for a short 
time , hardwoods will continue to replenish the areas. 

83 



Figure 6.7 (RRS 5) Figure 6.8 (RRS 6) 

Table 6.0 Riparian Recruitment Situation Descriptions 

RRS #RCU Description 

I 95 
Herbaceous 
vegetation 

At least 60 percent of the riparian channel units fall into this 
situation. The majority of the riparian areas located in the Camp 
Creek Watershed are downcut 6 to 25 feet. Soils are deep, loamy 
clay derived from John Day and Clarno ash. These fine loamy 
soils are very conducive to erosion. Often steep slopes are devoid 
of vegetation. These deep incised canyons formed sometime 
between 1876 and 1903 (Buckley 1993). Recovery is very slow 
and difficult. The stream is no longer connected to the large 
floodplain terraces located far above the downcut creekbed. New 
floodplains are now forming and aggrading in the bottom of the 
canyons. Current vegetation potential is not the same as historic 
vegetation. While historically the many channeled riparian area 
may have been dominated by willows (Buckley 1993) , the 
vegetation now occurring in the incised canyons is herbaceous . 
Nebraska sedge, Baltic rush and Kentucky bluegrass are 
dominant. These are classified as Baltic rush associations in 
Crowe et al (2004) and Nebraska sedge community types in 
Kolvachik (1987). Very few remnant willows and other 
hardwoods are found. 

Few of the riparian sites along Camp Creek have not incised and 242 
still have floodplain connection. These sites are not constrained Floodplain 

----- 
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RRS #RCU 

connection 
(meadows) 

3 
New 

floodplain 
Hardwoods 

4 

4 
Juniper

Pine 

26 

5 
Adequate 
Hardwood 

12 

Description 
-- -- - -- - -- . .._ - --- - - -- --- - - -

either because they never downcut or due to landowner 
construction of dams in order to spread water across the 
floodplain. In these areas large herbaceous meadows still exist. 
These meadows are also dominated by Nebraska sedge, Baltic 
rush and Kentucky bluegrass. Willows are non-existent in these 
meadows but do occasionally occur immediately adjacent to the 
stream. These sites may be very close to potential even though 
there is little shade from hardwoods. 

--_.. . -_.._ 

Located on the West Fork of Camp Creek is a BLM exclosure 
that has been fenced from livestock since 1966. This is our only 
reference for what might occur if livestock grazing was 
eliminated. The site has aggraded quite a bit through time and the 
vegetation is very diverse. There have been trespass cattle on site 
and wildlife are not excluded. Young willows are uniformly 
distributed throughout the area both sandbar/coyote willow (Salix 
exigua) and Mackenzie's willow (Salix prolixa or Salix rigida v. 
mackenziena). 

These sites may be slightly downcut from I to 5 feet. Juniper or 
ponderosa pine are dominant with some hardwoods present. 
Wood's rose, golden currant, willow , snowberry and aspen are 
present in the understory. Both Kovalchik (1987) and Crowe et 
al (2004) classify these sites as ponderosa pine/common 
snowberry communities. The majority of these sites are in low to 
medium shade conditions. Juniper is increasing and may not be a 
natural component of this community. Juniper may need to be 
removed before more desirable hardwoods that stabilize the soil 
can naturally increase on the site. Many of these sites have been 
over-grazed in the past, but current practices are leading to 
riparian conditions in an upward trend. 

There are very few of these site situations found in the 
Watershed. Most are located in the Indian Creek/Parrish 
(Jackson) Creek Sub Watershed draining the Maury Mountains at 
the highest elevations in the Watershed. Aspen is dominant with 
willow , chokecherry, snowberry, golden current and rose in the 
understory. Kovalchik (1987) describes these communities as 
quaking aspen! snowberry/ bluewildrye. The sites have medium 
to adequate shade but more recruitment could be encouraged with 
an active fire program and protection from wild ungulate grazing. 
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RRS #RCU	 Description 

Often Ponderosa Pine and Douglas Fir replace these hardwoods if 
periodic fires do not occur. Grazing late in the season may be 
detrimental. 

6 4 Near the headwaters of Double Cabin Creek which flows into 
Adequate Indian Creek, a riparian site dominated by grand fir with Dou glas 
Conifer	 fir and ponderosa pine present was identified. Kentucky 

bluegrass, baltic rush and heartleaf arnica were in the understory. 
This classifies as either grand fir / queenscup beadlily or grand 
fir/snowberry (Crowe et al 2004). These sites are only at the 
highest elevation in the IndianCreekiParrish (Jackson) Creek 
Subwatershed. Large conifer trees provide adequate shade to the 
stream. 

*Also see Appendix 6C 

Current and Historic Vegetation Conditions 

We are fortunate that a study has already been conducted examining the change in 
vegetation along Camp Creek. Geoffrey Buckley reconstructed the historic 
vegetation from explorer's journals, travelers' diaries, military records, early 
residents' accounts and original survey plats and notes. Most early reports between 
1826 and 1880 recall the streams being well lined with willows and aspens. 
Beavers were plentiful. Some time between 1876 and 1903 the stream incised and 
there was no longer connection to the floodplain. Buckley's (1993) paper states 
"Historical evidence indicates that during a period of prolonged drought; intense 
grazing, as well as other activities associated with settlement, weakened the 
vegetative cover of the floodplain, after which time heavy rains eroded the stream 
channel ." The soils are so subject to erosion it is difficult for the banks to stabilize 
before another flood event carries everything down stream. 

There is no easy fix for these sites . Without large scale management changes, 
reintroduction of beaver, and man-made technological innovations, the riparian 
areas may continue to erode after large flood events . However, currently the 
majority of sites are in an upward trend with new floodplains forming and native, 
herbaceous vegetation with fibrous root structures holding the soil. See Appendix 
60 for soil information and view Table 6.1 for riparian plant species within the 
Camp Creek Watershed. 
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Table 6.1 Riparian Plant Species Encountered Along Camp Creek, Crook 
County 

Scientific Name Common Name 

Abies grandis Grand Fir 
EJaeagnus angustifolia Russian olive 
Juniperus occidentale western juniper 
Lariz occidentalis western larch 
Pinus ponderosa ponderosa pine 
Populus tremuloides quaking aspen 
Pseudotsuga menziesii Douglas fir 

Shrubs 
Amelanchier alnifolia serviceberry 
Ribes aureum golden currant 
Rosa woodsii Wood'rose 
Salix exigua coyote willow 
Salix prolixa Mackenzie's willow 
Symphoricarpos albus common snowberry 

Graminoids 
Agropyron caninum slender wheatgrass 
Agropyron desertorum crested wheatgrass 
Agrositis alba redtop 
Agrostis interrupta interrupted bentgrass 
Bromus carinatus mountain brome 
Bromus inermis smooth brome 
Bromus j aponicus Japanese brome 
Bromus tectorum cheatgrass 
Carex lanuginosa wooley sedge 
Carex nebrascensis Nebraska sedge 
Deschampsia caespitosa tufted hairgrass 
Deschampsia danthanoides annual hairgrass 
Eleocharis acicularis needle spikerush 
Eleocharis palustris creeping spikerush 
Eleocharis pauciflora few-flowered spikerush 
Equisetum lavigatum smooth horsetail 
Hordeum brachyantherum northern meadow barley 
Hordeum jubatum foxtail barley 
Juncus balticus Baltic rush 
Juncus bufonis toad rush 
Juncus nevadensis Nevada rush 
Leymus cinereius Great Basin wildrye 
Leymus multiflorus (Elymus triticoides) beardless wiJdrye 
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Scientific Narne Common Name 

Mulenbergia asperifolia alkali muhly 
Poa bulbosa bulbus bluegrass 
Poa pratensis Kentucky bluegrass 
Poa secunda Sandberg's bluegrass 
Polypogon monospeliensis rabbitfoot grass 
Schoenoplectus (Scirpus) acutus hardstem bullrush 
Schoenoplectus (Scirpus) americanusAmerican bulrush 

Acroptilon repens 
Arnica cordifolia 
Achillea milJefolium 
Artemisia ludoviciana 
Camassia quamash 
Cardaria draba 
Centaurea diffusa 
Cirsium arvense 
Cirsium vulgare 
Delphiium nuttallianum 
Epilopium glaberrimum 
Epilobium paniculatum 
Gnaphalium palustre 
Iris missourensis 
Lactuca serriola 
Lepidium perfoliatum 
Linaria dalmatica 
Lotus denticulatus 
Lupinus caudatus 
Medicago sativa 
Melilotus alba 
Mentha arvensis 
Mimulus guttatus 
Oenathera tanacetiflia 
Plantago major 
Potentilla glandulosa 
Ranunculus cymbalaria 
Solidago canadensis 
Sonchus asper 
taraxacum officinale 
trifolium worrnskjoldii 
Veronica americana 

Russian knapweed 
heartleaf arnica 
western yarrow 
sagewort 
comon camus 

whitetop 
diffuse knapweed 
Canada thistle 
bull thistle 
upland larkspur 
smooth willow-weed 

tall annual willow-weed 
lowland cudweed 
blue iris 
prickly lettuce 
peppergrass 
dalmation toadflax 
meadow lotus 
tailcup lupine 
burclover 

sweetclover 
field mint 
monkeyflower 
tansy leaved evening primrose 
plantain 
gland cinquefoil 

shore buttercup 
meadow goldenrod 

prickly sowthistle 
common dandelion 

arrow-grass 
American speedwell 
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The sites have been so altered that it is not reasonable to believe we could restore 
the historic vegetation to Camp Creek. We will be successful if we can establish 
native vegetation that can stabilize the banks and withstand major flood events. 

Restoration Activities 

We will need more than vegetation to stabilize the soil. There are small headcuts 
in the upper reaches that may be easily repaired (see below). 

Figure 6.9 (headcuts) 
There are still beavers in the system. A beaver dam was located on Camp Creek 

during this May survey (see photo below). 

Figure 6.10 (Beaver) 
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Ranchers have been acting as beaver and damming water to spread it throughout 
the floodplain (see below). 

Figure 6.11 (Damming)
 

NRCS constructed new rock structures this year to trap sediment (see below).
 

Figure 6.12 (Rock Structures) 
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A few old rock gabions have blown out along the lower reaches of the Creek. 
Years ago there was a cooperative effort to drop juniper over the streambanks to 
help stabilize them . This effort proved to be a failure . 

This comprehensive Watershed Assessment will enable the SWCD, Crooked River 
Watershed Council and the local landowners to prioritize sites and restoration 
strategies. Camp Creek is not an easy place to improve. Successes may be small. 
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Upland/Rangeland
 

Section 7
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Rangelands in the Camp Creek Watershed: An
 
Assessment of Existing Conditions 2006-2007
 

Introduction 

The explicit sampling objective of this assessment was to characterize the existing 
rangeland plant communities in the Camp Creek Watershed in terms of species 
composition, cover and production. Our associated interpretive objectives are to 
incorporate is information into an evaluation of existing conditions relative to site 
stability and ecological potential. This assessment was also de signed to provide baseline 
data and an established sampling strategy for future efforts to describe long term Trends 
in the ecological condition of Camp Creek ran gelands. 

Approach and Methods 

Study Area 
The majority of "upland" sites within the Camp Creek Watershed are accurately 

characterized as rangelands . Most of these sites support a native plant community 
consisting of a woody overstory species (e .g ., big sagebrush, rabbittbrush , bitterbrush, 
and western juniper) and an herbaceous grass/fo rb understory . Wood land si tes 
dominated by Western juniper, Douglas fir, and quaking aspen are also relatively 
common in the higher elevation sites in the Camp Creek Watershed. For the purpose of 
this assessment, all these plant community types were considered " range lands", and 
included in our evaluation. Our assessment included private, sta te and federall y owned 
rangelands within the Camp Creek Watershed. 

Selection of Sample Sites 
To ensure adequate and representative sampling we stratified the Camp Creek 

Watershed into the following hydrologic sub-basins: I) Indian Creek / Johnson Creek, 2) 
Lower Camp Creek, 3) Middle Fork of Camp Creek, 4) South Fork Camp Creek, and 5) 
We st Fork Camp Creek (Appendix 7A, Map 7.0) . Random sample site locations within 
each sub-basin were obtained using a GIS program to randomly assign GPS coordinates 
for a pre-determined number of sample sites within a specific sub-basin. In addition to 
these GPS coordinates, proposed sample sites were also plotted on aerial photos and 7.5 
minute topographic maps (Appendix 7A, Map 7.0) . Our sampling protocol prescribed 25 
randomly selected sites within each sub-basin, with a goal of establishing at least 20 
sample sites in the field. Proposed sample sites were located in the field using maps and 
a handheld GPS receiver. In most cases, randomly selected sample sites were apparently 
representative of the variability of ecological conditions within each sub-basin and were 
accepted as sampling locations . We rejected several randomly selected sample sites 
which were "in", or immediately adjacent to ponds, streams, roads, fence s, buildings, or 
recreational developments. Several randomly selected sample points on privately owned 
rangelands in the Middle Fork of Camp Creek sub-basin were abandoned because access 
was denied by the landowner. 
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The number of rand om sample si tes for eac h sub-basin is pre sented in Tabl e 7.0 . 

Table 7.0. Ra ndom sample sites fo r each sub-basin in the Ca mp Cree k Watershed
ran zeland assessme nt, 2006-2 007. 

Sub-Basin 
Indian / Johnson Creek
 

Lower Ca mp Creek
 
Middle Fork of Ca mp Creek
 
South Fo rk of Ca mp Cr eek
 
West Fo rk of Ca mp Creek
 

All Sites 

Number of Random Sam Ie Sites 
21 
25 
12 
23 
22 
103 

*Also view Appendix 7B (random sampling photo point examples) 

Sample Site Measurements 
Plant spec ies fo liar cover, so il surface co ver, and an nual herbaceous production 

were measured a t 103 sample s ite locati ons w ithin the Ca mp Creek Watershed . Apparent 
fora ge ut ilizati on , per cent growth completed, and perc ent dry m att er was also estimated 
fo r key forage specie s at each sample loc at ion . Pl ant co m muni ty and so il cover 
charac teris tics we re mea sured usin g a point-interc ept a t 1 meter intervals alo ng a 50 
meter tran sect. At eac h of 50 sa mple poin ts along the transect, a graphite archery arrow 
with a sharpened targ et point was lowered (or projected upward in the case of tree cover) 
verti call y and the first plant species intercepted was reco rded . If no plant mater ials we re 
intercepted the instrument was lowered to the so il surfac e and so il surfac e cover 
characteristics were recorded. Soil cover classes included bare ground, litter, rock, and 
moss/lichen. Trans ec ts were oriented in a no rth-so uth d irection with the point of origin 
located 5 meters so uth of the rando m si te coordinates . 

Annual production by speci es was estimated usin g calibrated visua l weight 
es timates from a single 4. 8 ft2cir cular plot at the ex ac t location of the rando m ly se lec ted 
samp le si te. Initiall y, productio n in grams was es t ima ted and then clipped and weighed to 
ensure accurate es tima tes of green weight. When acce ptab le accuracy of visu al es timates 
(i.e ., ± l 0%) was obta ined, visual estimates of gree n we ight production were employ ed. 
Annual herb aceous p roducti on was also es timated on shrubs based on the gree n we ight of 
the curre nt year's lead er. 

Fora ge utilization wa s estimated along the cover trans ect, in the produ ction plot s 
and in the area adjacent to the sample site location . These eva luatio ns used the sampling 
protocol and utili zati on ca tegories s im ilar to those described in the Interagency Techn ical 
Ref erence: Utilization Studies and Residual Measurements (1996). Utilization cat ego ries 
ass igned in our evaluation are presented in table 7.1. Qua lita tive assessme nts of forage 
utili zat ion levels consi dered use levels on all g ramino id (i.e., grasses and sedges) and 
shrub spec ies whi ch pro vide suitab le fo rag e for livestock. Oc casi onally, when utili zati on 
patterns indi cate d an obv ious preference fo r a singe forage species, use levels we re 
es tima ted for that part icul ar forage spec ies . 



• 

Table 7.1. Qualitative descriptions of forage conditions (USDI-BLM 1996) for the 6 
TId' h C C kId uti ization c asses use In t e amp ree range an assessment, 2006 2007 

Estimated Range of 
Forage Utilization 

Description of Forage Conditions 

oto 5% 
(no grazing) 

Rangeland shows no evidence of grazing use . 

6 to 20% 
(slight grazing) 

Rangeland has the appearance of very light use; herbaceous 
forage plants are topped or slightly used. 

Rangeland appears to be grazed in patches with key forage 
species being topped or skimmed. 

21 to 40 % 
(light grazing) 

41 to 60% 
(moderate grazing) 

61 to 80% 
(heavy grazing) 

81 to 100%
 
(very heavy grazing)
 

Accessible key forage plants appear uniformly grazed, little 
evidence of use on key forage plants with limited accessibility 
(e.g ., within protective canopy of woody species, difficult terrain, 
or distant to available water). Limited utilization on low value 
forage species. 
Rangeland has the appearance of a complete search by grazing 
animals . Key forage species, including inaccessible plants appear 
to be completely utilized. Apparent utilization of low value 
forage species. 
Rangeland has a mowed appearance (i .e., grasses grazed to the 
soil surface) with evidence of repeated use of individual forage 
plants. Many low value forage species show evidence of grazing 
use . 

Two digital reference photographs were taken at each sample location. A 
landscape photograph was taken from the sample plot location toward the terminal end of 
the transect. An oblique "plot" photograph was also taken at the location of the sample 
plot. Photographs include a reference board describing the site location, date and time of 
photograph. 

Results and Discussion 

Soil Cover 
Rangelands in the Camp Creek Watershed averaged 28% bare ground (Table 7.2.) . The 
Middle Fork, South Fork and West Fork sub-basins all have over 30% of the soil surface 
which is unprotected by vegetation, litter, rock, or mos s/lichen. The Indian / Johnson 
Creek sub-basin has less than 14% bare ground (Table 7.2). The relatively low 
proportion of bare ground observations in this sub-basin may be attributable to a much 
higher than average (51% compared to 11%) cover by coniferous trees. 
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Table 7.2. Camp Creek watershed rangeland assessment summary of ground cover 
observations I for all sample locations (2006- 2007). 

Sub-Basin 
Location 

Sample 
Size 
(n) 

0/0 

Bareground 
(Mean ± SE) 

0/0 

Litter 
(Mean ± SE) 

0/0 

Rock 
(Mean ± SE) 

0/0 

Vegetation 
(Mean ± SE) 

% 
MossfLichen 
(Mean ± SE) 

Indian/Johnson 
Creek 

21 13.90 ± 2.02 31.05 ± 2.52 3.90 ± 1.23 50.14 ± 3.06 1.14 ± 0.53 

Lower Camp 
Creek 

25 28.16 ± 2.24 18.48±1.31 11 .20 ± 2.04 40.80 ± 2.86 1.44 ± 0.36 

Middle Fork of 
Camp Creek 

12 33.83 ± 4.25 23.50 ± 2.40 4.00 ± 1.79 37.33 ± 3.72 2.17 ± 0.90 

South Fork of 
Camp Creek 

23 35.30 ± 2.19 21.39 ± 1.60 4.09 ± 1.57 38.65 ± 2.42 0.61 ±0.27 

West Fork of 
Camp Creek 

22 30.55 ± 2.59 25.77 ± 2.42 7.09 ± 2.14 35.45±3.14 1.09 ± 0.34 

Mean ± SE for 
All Samples 

103 28.08 ± 1.34 23.89 ± 1.01 6.47 ± 0.87 40.51 ± 1.41 1.20 ± 0.20 

I Observations consisted of 50 point samples at I meter intervals along a 50 meter transect. 

Thirty percent bare ground is not extraordinarily high for the ecological sites and 
potential plant communities in the uplands of the Camp Creek Watershed. However, 
percent bare ground and the associated percent plant cover on rangelands have a 
profound influence on site stability (i.e., susceptibility to erosion) and the efficient use of 
available water (i.e. , infiltration and retention) by important forage species. Accordingly , 
the amount of vegetation cover and bare ground are attributes which should be closely 
monitored and explicitly addressed in future management objectives for Camp Creek 
rangelands. Livestock production, wildlife habitat, water quality, and watershed function 
all benefit from rangeland management strategies which reduce bare ground and increase 
vegetation cover by herbaceous species. 

Early research by Rauzi (1968) clearly demonstrated that infiltration of water on 
rangelands increases as total herbaceous plant cover increases. Vegetation cover slows 
water movement across the soil surface, allowing more time for water to infiltrate the soil 
profile and be used by plants. Plant cover also provides an effective "shelter" from rain 
drop impact, which dislodges surface soil particles, reduces surface porosity, and may 
seal the soil surface. Stable soil pores allow water to move into the soil profile where it is 
available for plant growth. Lastly, plant cover contributes organic matter to the soil, 
which improves pore structure and stability both of which improve rainfall infiltration 
rates. 

Unprotected soil surfaces have reduced infiltration rates and are more susceptible 
to surface runoff and erosion. Surface runoff undoubtedly represents a significant loss of 
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water from rangelands in the Camp Creek Watershed. This runoff is also likely to be a 
significant source of sediment and nutrients into Camp Cre ek and its associated 
tributaries. Surface runoff, erosion, and sedimentation are natural processes which will 
occur regardless of our best attempts to "stabilize the earth" . However, anything we can 
do to replace bare ground with desirable herbaceous vegetation will certainly advance the 
objective of sustainable management of natural resources . 

Perennial Grass Cover 
The foliar cover of perennial grasses averaged 37 % of total vegetation cover for 

all sample sites in the Camp Creek Watershed (Table 7.3.). With the exception of the 
Indian / Johnson Creek sub-basin and its corresponding high conifer cover, the West Fork 
of Camp Creek sub-basin had the lowest cover by perennial grasses . Not surprisingly 
this sub-basin also had the highest cover by cheatgrass, and a relatively high cover of 
western juniper and shrubs. The Lower and Middle Fork sub-basins had the highest 
proportion of vegetation cover attributable to perennial grasses. 

Table 7.3. Camp Creek Watershed Rangeland Assessment Summary of Plant Community Cover I 
Observations 2 for all Sample Locations (2006-2007) 

Sub-Basin 
Location 

(sample size) 

% Perennial 
Grass/Sedge 

Cover 
(Mean ± SE) 

0/0 Western 
Juniper 
Cover 

(Mean ± SE) 

0/0 Exotic 

Annual 
Grass Cover 
(Mean ± SE) 

0/0 Shrub 
Cover 

(Mean ± SE) 

0/0 Forb 
Cover 

(Mean±SE) 

0/0 Other 
Conifer 
Cover 

(Mean ± SE) 

Indian/Johnson 
Creek 

(n = 21) 
Lower 

21.1 8 ±3 .75 12.67 ± 5.33 0.35 ± 0 .24 11 .90 ± 4.97 3.21 ± 1.15 50.67 ± 8.83 

Camp Creek 
(n = 25) 

Middle Fork 

47 .50 ± 4.24 19.98 ± 4.24 3.43 ± 1.59 18.97 ± 4.03 9.50 ± 2.98 0.62 ± 0.62 

Camp Creek 
(n = 12) 

South Fork 

45 .29 ± 4.58 10.51 ± 3.64 1.45 ± 1.45 36.67 ± 4.35 6.08 ± 2.02 0.00 ± 0.00 

Camp Creek 
(n = 23) 

West Fork 

42.48 ± 3.98 27 .06 ± 5.84 2.20 ± 1.26 21.82±4.17 5.92 ± 1.08 0.54 ± 0.54 

Camp Creek 
(n = 22) 

Mean ± SE for 

28.50 ± 4.27 24.62 ± 6.06 7.91 ± 3.46 32 .60 ± 4.74 7.42 ± 1.65 0.00 ± 0.00 

All Samples 
(n = 103) 

36.70 ± 2.11 19.96 ± 2.44 3.26 ± 0.92 23.14 ± 2.16 6.58 ± 0.91 10.61 ± 2.68 

1 Canopy cover, determined by the Is t plant to intercept a vertical point.
 
2 Observations consisted of 50 point samples at 1 meter intervals along a 50 meter transect.
 

At each sample site , data was collected on the contribution of each individual 
grass species to the total perennial grass cover (see Appendix 7C) . Although, we did 
encounter a few previously disturbed sites which had been seeded with non-native, 
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perennial grasses (e.g., crested and pubescent wheatgrass), this data clearly indicates that 
the majority of perennial grass cover on the Camp Creek Watershed is attributable to 
desirable, native, perennial grasses. Common species encountered included Sandberg 
bluegrass, bluebunch wheatgrass, western wheatgrass, Thurber needlegrass, bottlebrush 
squirreltail, Idaho fescue, basin wildrye, and pinegrass. These species are all important 
components of the Potential Natural Community for the ecological sites in the Camp 
Creek Watershed. Most of these grass species are also important forage species and their 
relative abundance is indicative of the sustainability of past livestock grazing 
management. 

Perennial grasses may be the most efficient plants at catching and retaining 
available moisture on rangelands. The shallow, fibrous root structure of grasses provide 
especially effective erosion control by improving soil structure, water infiltration 
capacity, and soil stability. The percent cover by perennial grasses is an important 
attribute of Camp Creek rangelands in terms of site stability, reducing surface runoff, and 
production of forage for domestic and wild ungulates. 

Western Juniper Cover 
Canopy cover by western juniper averaged 20% of total vegetation cover for all 

sample sites in the Camp Creek Watershed. Juniper cover was highest (27%) in the 
South Fork of Camp Creek sub-basin (Table 7.3). This sub-basin also had the highest 
percent of bare ground, when compared to all other sub-basins. Cover by western 
juniper was lowest (11%) on the West Fork of Camp Creek and Indian / Johnson Cree 
sub-basins. The West Fork and Lower Camp creek sub-basins had 25%, and 20% canopy 
cover of western juniper, respectively. 

Our observations indicate that big sagebrush/mixed-grass rangelands in the Camp 
Creek watershed are being converted to juniper woodlands. Most of our sample sites 
which supported significant western juniper cover also supported at least a remnant 
population of big sagebrush and perennial bunchgrasses. In short, we encountered a lot 
ofjuniper in "non-juniper" ecological sites, where juniper would not have existed prior to 
European settlement (Barney and Frishknecht 1974, West 1984, Miller et al. 2000). As 
western juniper expands into big sagebrush habitats on Camp Creek rangelands, the cover 
of big sagebrush and perennial grasses apparently declines. 

Our assessment indicates a significant negative relationship (P :::; 0.05) between 
the cover of western juniper and the cover of shrubs (see figure below). Shrubs such as 
big sagebrush were present in virtually every sample site where we encountered western 
juniper, yet as juniper cover increases the cover of native shrubs apparently declines. 
This relationship is not surprising, but it effectively demonstrates the influence of western 
juniper expansion on the various wildlife habitat values associated big sagebrush plant 
communities. 

The potential negative influences of western juniper expansion into these 
productive rangelands are well established in the contemporary research literature (Miller 
et al. 2000, Pierson et al. 2007), and discussed in more detail in previous sections of the 
Camp Creek Watershed Assessment. 
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On our sample sites, there was also a significant negati ve relationship (P :s 0.05) 
between juniper and perennial grass cover (see figure below) . As juniper cover increases 
on Camp Creek rangelands the cover of perennial grasses and the associated production 
of forage and litter are likely to decline. As grass cover declines with juniper expansion, 
the potential for surface run-off and erosion from Camp Creek rangelands is likely to 
increase (Pierson et al. 2007) . 
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Exotic Annual Grass Cover 
We encountered relatively few sample sites in the Camp Creek watershed which 

were dominated by exotic, annual grasses (Table 7.3). As a whole, Camp Creek 
rangelands had less than 4% of total vegetation cover attributable to exotic annual 
grasses. The West Fork sub-basin had the most annual grass, with and average of nearly 
8% cover of cheatgrass. However, as with all the sub-basins, the standard error 
associated with the average cover of annual grasses is relatively large. The large 
variation associated with average annual grass cover estimates are the result of a few 
sample sites with abundant cheatgrass being averaged with the rest of the sample sites 
which had no cheatgrass. 

Cheatgrass undoubtedly has the potential to be a significant management 
challenge on Camp Creek rangelands. Although, our assessment indicates that cheatgrass 
dominated rangelands were relatively rare on Camp Creek rangelands in 2006, we found 
cheatgrass in every sub-basin. The apparent increase in juniper cover, declining 
perennial grass cover, and abundant bare ground all indicate the potential for cheatgrass 
expansion. 

Shrub Cover 
We collected cover by shrub species at each individual sample site (see 

appendix), but the following summary table presents average cover and production for all 
shrubs combined (Table 7.3). Included in this summary are species such as big 
sagebrush, bitterbrush, rabbittbrush, shrubby buckwheat, snowberry, mountain 
mahogany, and granite gilia. Although, there are a wide variety of shrub species in all 
sub-basins, total shrub cover is most representative of the cover of big sagebrush species 
for all sub-basins. Camp Creek rangelands averaged over 23% foliar cover by shrub 
species. The Middle Fork sub-basin has the highest proportion of vegetation cover 
occupied by shrubs at nearly 37%. Again, the vast majority of the shrub cover on this 
sub-basin is attributable to Wyoming big sagebrush. The West Fork sub-basin also had 
over 32% of its total vegetation cover by shrubs, largely Wyoming big sagebrush. The 
South Fork, Lower Camp Creek, and Indian / Johnson Creek sub-basins had 22%, 19%, 
and 12% of their total vegetation cover attributable to shrubs, respectively. 

The majority of the sagebrush plant communities we encountered in the Camp 
Creek watershed supported relatively high canopy cover (15% to 30%) of low, mountain, 
or Wyoming big sagebrush. These plant communities are valuable for sage grouse 
breeding and wintering, and provide security cover for wild ungulates. However, 
sagebrush plant communities in these high cover classes are typically declining in terms 
of native grass and forb cover (Miller and Eddleman, 2000). 

Most management objectives associated with wildlife habitat, forage production, 
and watershed function would prescribe a patchy, mosaic pattern of different sagebrush 
canopy coverages from 0% (e.g., recently burned/mechanically treated) sagebrush cover 
to> 30% (e.g., undisturbed), and everything in between these extremes. This objective 
can only be realized through an active sagebrush management program which 
systematically treats a portion of sagebrush habitats in the Camp Creek watershed on an 
annual basis. 
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Forb Cover 
As shown in Table 7.3, the proportion of total vegetation cover occupied by 

native forbs on Camp Creek rangelands averaged less than 7%. Individual sub-basins 
within the Camp Creek watershed did not differ markedly in terms of their percent cover 
composition by forb species. The relatively low abundance of forbs in some areas of 
Camp Creek watershed may be attributable to the dominance ofjuniper woodland plant 
communities. Forbs are a relatively minor component of the understory ofjuniper 
woodlands (Driscoll 1964). As juniper woodlands expand, the abundance of native forbs 
is likely to decline. Likewise, the abundance of perennial forbs in sagebrush plant 
communities may decline as sagebrush canopy cover increases. 

Forbs are an important dietary constituent for many upland bird and wild ungulate 
species. Native forbs also contribute to soil cover, site stability and floristic diversity. 
The proportion of the plant communi ty occupied by native forbs generally declines as 
plant community succession advances (e.g., time since the last fire). Consequently, 
management objectives to increase forb abundance often prescribe management 
strategies to reduce the cover of shrubs or trees . 

Other Conifer Cover 
Coniferous trees (excluding juniper) are not part of the potential natural plant 

community for most of the Camp Creek watershed. However, our sample sites included 
several areas which support a signi ficant cover of Douglas fir, Ponderosa pine, and White 
fir (Table 7.3). Table 7.3, shows that the Indian / Johnson Creek sub-basin had the 
highest cover of other conifers, followed by the Lower Camp Creek and South Fork sub
basins. Other conifer cover on the South Fork and Lower Camp Creek sub-basins was 
attributable to conifers on a single sample sites in both sub-basins. 

The Indian / Johnson Creek sub-basin had the most cover by conifers (excluding 
juniper), but had the lowest cover of grasses (annual and perennial), shrubs, and forbs. 
On sample sites with coniferous trees , western juniper was often interspersed with the 
other conifers. Western juniper may also be expanding into sites previously dominated 
by other coniferous trees. 

Annual Herbaceous Production 
Table 7.4 , presents a summary of production estimates by sub-basin for perennial 

graminoids, exotic annual grasses, shrubs, and forbs. Production estimates for each 
species of these lifeforms are presented in Appendix 78. In 2006, Camp Creek 
rangelands produced an average dry matter production of 214 pounds of perennial 
grasses, 15 pounds of exotic annual grasses, 62 pounds for shrubs, and 52 pounds of forbs 
per acre (Table 7.4) . In terms of annu a1forage production for domestic and wild 
ungulates (i.e., perennial grass production), there was significant variability among 
different sub-basins during the 2006 season. 

Sample sites on the Middle Fork sub-basin produced nearly twice the average 
amount of perennial grass than the other sub-basins in 2006 (Table 7.4). The West Fork 
sub-basin produced the lowest amount of perennial grass production in 2006 . Perennial 
grass production estimates for 2006 on the Indian / Johnson Creek, Lower Camp Creek, 
and South Fork sub-basins were not markedly different from the average for all sample 
sites. Using a harvest efficiency/proper use factor of 35%, and an Animal Unit Month 
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(AUM) value of 780 pounds of dry matter, it would take from 6 to 16 acres of Camp 
Creek rangelands to support a cow/calf pair for one month in 2006. This assessment was 
not designed or intended to estimate stocking rates for Camp Creek rangelands , the above 
estimate simply provides a gross estimate of available forage in 2006, based a limited 
sample (n = 1, for each of 103 independent sample sites) for a single year. Existing 
stocking rates should be evaluated through consideration of long-term plant community 
change relative to management objectives. The forage inventory (i.e ., "clip and weigh") 
method of evaluating existing stocking rates has proven to be subjective, imprecise, and 
inappropriate in most cases. 

Table 7.4. Camp Creek Watershed Rangeland Assessment Summary of Annual Production 
Observations I for all Sample Locations (2006-2007) 

Sub-Basin 
Location 

(sample size) 

Perennial Grasses 
and Sedges 

(lbs /acre dry matter) 

Exotic Annual 
Grasses 

(lbs /acre dry matter) 

Shrubs 2 

(lbs/acre dry matter) 
Forbs 

(Ibs/acre dry matter) 

Indian!Johnson 
Creek 

(n = 21) 
Lower Camp 

182.0 ± 44.2 0.0 ± 0.0 77.9 ± 59.1 20.5 ± 4.7 

Creek 
(n = 25) 

Middle Fork of 

209 .2 ± 39 .1 4.4 ± 2.5 46 .9± 15.7 30 .2 ± 9.0 

Camp Creek 
(n = 12) 

South Fork of 

391.7±88.4 5.8 ± 3.9 85.0 ± 34.8 90.7 ± 46.4 

Camp Creek 
(n = 23) 

West Fork of 

220 .7 ± 43 .5 10.0± 6.1 25.2 ± 13.8 91.5 ± 65 .2 

Camp Creek 
(n = 22) 

Mean ± SE 

143.0 ± 44 .2 50.6 ± 25.2 91.2 ± 36.8 44 .7 ± 11.1 

for AU Samples 
(n = 103) 

213.5 ± 21.6 15.2 ± 5.8 62.3 ± 15.6 52.0 ± 15.8 

I .LObservations consisted of a single 4 .8ft plot near the cover transect ongm, 
2 Shrub production considered only herbaceous material from current year's growth 

The relative composition of different plant lifeforms, based on 2006 production, 
from Camp Creek rangelands is presented in table 6. This analysis shows similar trends 
to the information for cover presented in table 4. When all sites on Camp Creek 
rangelands are averaged, total annual production for 2006 was comprised of 62% 
perennial grasses, 4% annual grasses, 18% shrubs, and 15% forbs (Table 7.5). The 
relative production of grasses, forbs, and shrubs on Camp Creek rangelands is consistent 
with plant communities in good ecological condition. Based on 2006 production 
estimates , the West Fork sub-basin may be a notable exception. Rangelands in the West 
Fork sub-basin had an excessive amount of annual production from cheatgrass, 
rabbittbrush and big sagebrush. Accordingly, this sub-basin had significantly lower 
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amounts of its annual herbaceous productivity which was attributable to perennial 
grasses. 

Table 7.5. Relative percent composition by weight (dry matter) I of different plant Iifefonns on Camp 
Creek rangelands (2006-2007). 

Sub-Basin 
Location 

(sample size) 

% Composition of 
Perennial Grasses 

and Sedges 

% Composition of 
Exotic Annual 

Grasses 

% Composition of 
Shrubs 2 

% Composition of 
Forbs 

Indian/Johnson 
Creek 

(n =21) 
Lower Camp 

64.9 0 27.8 7.3 

Creek 
(n = 25) 

Middle Fork of 

72.0 1.5 16.1 lOA 

Camp Creek 
(n = 12) 

South Fork of 

68.4 1.0 14.8 15.8 

Camp Creek 
(n = 23) 

West Fork of 

63.5 2.9 7.3 26.3 

Camp Creek 
(n = 22) 
Mean 

43.4 15.4 27.6 13.6 

for AU Samples 
(n = 103) 

62.2 4.4 18.2 15.2 

. . I ~LObservations made from 4.8ft plots near the cover transect origm. 
2 Shrub production considered only current year 's herbaceous growth 

Forage Utilization 
The estimated proportion of annual production removed or damaged by grazing 

animals during 2006 on Camp Creek rangelands is presented in table 7.6. In some cases, 
these estimates should be considered relative utilization since the grazing season had not 
ended at the time of our assessment. In 103 sample areas in the Camp Creek Watershed 
we encountered only one site which exceeded the moderate forage utilization class. 
Generally, in 2006 Camp Creek rangelands were very lightly grazed by livestock (Table 
7.6). Nearly 65% of sample sites in our assessment we ungrazed by livestock during the 
2006 season. 
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Table 7.6. Estimated forage utilization levels on Camp Creek rangelands (2006-2007). 

61 - 80% 
Utilization 

41 - 60% 
Utilization 

21-40% 
Utilization 

0-5% 
Utilization 

IndianlJohnson 
Creek 

(0=21) 
Lower Camp 

71 14 5 10 0 

Creek 
(0 = 25) 

Middle Fork of 

72 8 16 0 4 

Camp Creek 
(0 = 12) 

South Fork of 

75 0 25 0 0 

Camp Creek 
(0 = 23) 

West Fork of 

65 13 22 0 0 

Camp Creek 
(0 = 22) 
Mean 

43 35 9 13 0 

for All Samples 
(n = 103) 

65 14 15 5 1 

*Also view Appendix 78 for sample data sheets 

Conclusions 
Rangelands in the Camp Creek watershed are variable in terms of ecological 

potential, existing plant communities, and ecological condition. Accordingly, the 
potential for rangelands to contribute sediment and water to Camp Creek and its 
tributaries is variable across the landscape. 

This assessment suggests that rangelands dominated by western juniper and high 
cover-class stands of big sagebrush have the higher bare ground component and less 
cover by perennial grass species than other plant communities. We expect that these sites 
have the most potential to contribute sediment to the Camp Creek drainage system. Sites 
in transition from big sagebrush/mixed-grass plant communities to juniper woodlands 
may represent the highest priority for management intervention. These sites are likely to 
respond well to vegetation treatments because they are inherently productive, and often 
support a remnant understory of native, perennial grasses and forbs. 

In most cases, the species composition on Camp Creek rangelands is consistent 
with sites in fair to good ecological condition. Most of our sample sites supported the 
identical species which are identified in the Potential Natural Community for their 
respective ecological site. This observation suggests that uplands in the Camp Creek 
watershed have the capacity to respond favorably to management interventions such as 
controlling western juniper and reducing proportion of the landscape occupied by closed 
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canopy big sagebrush stands. However, the composition of understory species is not 
static, and it is likely that as juniper expansion and big sagebrush succession process , the 
capacity of these sites to respond to management actions will decline. 

The influence of current livestock management strategies on the upland portions 
of the Camp Creek watershed is apparently minimal. On sites sampled for this 
assessment, we encountered very few areas where livestock grazing intensity even 
approached acceptable utilization levels. Likewise, the incidence of livestock grazing 
induced bare ground (e.g., trails and areas of animal concentration) was exceedingly rare 
on the sites sampled for this assessment. Undoubtedly, past livestock grazing practices 
influenced the composition and structure of the existing plant communities on Camp 
Creek rangelands. It is likely that heavy grazing during the late 1800's and early 1900's, 
removed fine fuels, reduced fire frequency, and contributed to the expansion of western 
juniper on Camp Creek rangelands. Similarly, heavy grazing in the past probably 
reduced fire frequency, decreased grass competition, and permitted big sagebrush plant 
communities to progress toward closed canopy conditions. Past livestock grazing 
contributed to these ecological states (i.e., juniper expansion and closed canopy big 
sagebrush), however, adjustments in contemporary livestock grazing strategies will have 
a negligible effect in returning these sites to their desired condition. 
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Potential Management Objectives and Strategies
 

Management Objectives 

1. Reduce the amount of bare ground to control erosion and sedimentation 

. Surface runoff, erosion, and sedimentation are natural processes which will 
occur regardless of our best attempts to "stabilize the earth". However, anything we can 
do to replace bare ground with desirable herbaceous vegetation will certainly advance the 
objective of sustainable management of natural resources. 

2. Encourage the establishment of perennial grasses to enhance infiltration 

Perennial grasses may be the most efficient plants at catching and retaining 
available moisture on rangelands. The shallow, fibrous root structure of grasses provide 
especially effective erosion control by improving soil structure, water infiltration 
capacity, and soil stability. The percent cover by perennial grasses is an important 
attribute of Camp Creek rangelands in terms of site stability, reducing surface runoff, and 
production of forage for domestic and wild ungulates . 

3. Reduce the amount of Juniper cover 

In short, we encountered a lot ofjuniper in " non-juniper" ecological sites, where juniper 
would not have existed prior to European settlement (Barney and Frishknecht 1974, West 
1984, Miller et al. 2000). As western juniper expands into big sagebrush habitats on 
Camp Creek rangelands, the cover of big sagebrush and perennial grasses apparently 
declines . 

4. Reduce exotic annual grasses (i.e. cheatgrass) 

Cheatgrass undoubtedly has the potential to be a significant management 
challenge on Camp Creek rangelands. Although, our assessment indicates that cheatgrass 
dominated rangelands were relatively rare on Camp Creek rangelands in 2006, we found 
cheatgrass in every sub-basin. The apparent increase in juniper cover, declining 
perennial grass cover, and abundant bare ground all indicate the potential for cheatgrass 
expansion. 

5. Encourage a mosaic pattern of native shrubs and forbs 

Most management objectives associated with wildlife habitat, forage production, 
and watershed function would prescribe a patchy, mosaic pattern of different sagebrush 
canopy coverages from 0% (e.g. , recently burned/mechanically treated) sagebrush cover 
to > 30% (e.g ., undisturbed) , and everything in between these extremes. This objective 
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can only be realized through an active sagebrush management program which 
systematically treats a portion of sagebrush habitats in the Camp Creek watershed on an 
annual basis. 

Management Strategies 

1.	 Reduce the amount of bare ground to control erosion and sedimentation 
a.	 Ifpresent, control Juniper Expansion and reduce current stand density to 

increase the establishment of perennial grasses, shrubs, and forbs 
b.	 Manage grazing to encourage litter and soil surface impact 
c.	 Apply native rangeland seeding if necessary 

2.	 Encourage the establishment of perennial grasses to enhance infiltration 
a.	 If present, control Juniper Expansion and reduce current stand density 
b.	 Manage grazing to encourage litter and soil surface impact 
c.	 Control exotic annual grasses and noxious weeds 
d.	 Apply native rangeland seeding if necessary 

3.	 Reduce the amount of Juniper cover 
a.	 Mechanical thinning 
b.	 Prescribed burning 

4.	 Reduce exotic annual grasses (i.e . cheatgrass) 
a.	 Manage grazing 
b.	 Encourage the establishment of native perennial grasses, shrubs, and forbs 
c.	 Apply native rangeland seeding to increase plant competition 

5.	 Encourage a mosaic pattern of native shrubs and forbs 
a.	 Prescribed burning 
b.	 Manage grazing 
c.	 If present, control Juniper Expansion and reduce current stand density 
d.	 Apply native rangeland seeding if necessary 
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Action Plan/Executive Summary
 

Section 8
 

11 8
 



IDENTIFIED RESOURCE CONCERNS 

Water Quality 

Further monitoring-Hudspeth 
Repair headcuts-Tanner, Hudspeth 
Juniper, sagebrush control-Crane 
Juniper thinning- Youtie 
Control Invasive Species-Landowners, BLM, FS, ALL 
Warm temperatures, low flows-BLM, landowners 
Manage erosion-ALL 
Lack of groundwater storage, ALL 
Turbidity-ALL 
Lack of water (wildlife, livestock)-ALL 

Fisheries 

Active Headcuts-Tanner 
Fish Migration Baniers-Hudspeth, Tanner 
Riparian, Streamside Habitat-Hudspeth, Youtie 
Newer Fish Surveys-Hudspeth 
Currently, NO FISHERY-ALL 

Range/U plands 

Juniper Thinning-Crane, Youtie 
Brush Control-Crane, landowners 
Enhance perennial grasses-Crane 
Control exotics (invasive species)-Landowners, Crane, BLM, FS , ALL 
Grazing Management (includes wildlife) 
Overall Range/Upland Health-ALL 

Riparian, Streamside 

Enhance riparian habitat-Youtie, Hudspeth 
Juniper Thinning-Youtie 
Prescribed Burning-Youtie, Landowners 
Control Wildlife grazing-Youtie, Landowners 
Invasive Species-Landowners, BLM, FS 
Riparian Vegetation Concerns-ALL 

119 



ACTION PLAN
 

Derived from
 
IDENTIFIED RESOURCE CONCERNS
 

and
 
ASSESSMENT FINDINGS
 

All stakeholders agree that erosion in Camp Creek is a resource concern. The highly 
erosive soils in this area are the main cause of turbidity in Camp Creek. This is a 
naturally occurring process in this watershed and because of the unstable soils, can never 
be completely eliminated. 

MANAGING EROSION-Sheet and Rill. 

One of the ways to manage sheet and rill erosion is to reduce the amount of overland 
flow. This can be done by reducing the amount of bare ground and increasing the cover 
of perennial grasses to help capture and infiltrate precipitation. (Crane-200?) 

Dense stands of juniper inhibit the growth and health of perennial grasses and native 
shrubs and forbs; these dense stands need to be thinned by prescribed burning or 
mechanically (Crane-200?) Many times, the perennial grasses will recover; if recovery 
not assured, perennials need to be range-seeded . 

A monoculture of large sagebrush inhibits the growth and health of perennial grasses, 
forbs and other shrubs; these dense stands of sagebrush need to be removed. A mosaic 
pattern of removal needs to be followed (Crane-200?) Removal can be mechanical, 
chemical or by prescribed burning. Re-seeding of perennials may be necessary after 
brush removal. 

Invasive species (exotic weeds and grasses) can contribute to sheet and rill erosion. 
These species can completely dominate a site to the exclusion of perennial grasses . 
These sites have very poor infiltration and are susceptible to erosion. Invasive species 
need to be controlled (usually by chemical application) and then re-seeded to perennial 
grasses . This is not a one-time, one-year quick fix; commitment to a program is vital. 

Winter-grazing livestock can be beneficial in managing sheet and rill erosion. Winter
grazed cows break up soil crust and scatter perennial grass seeds while grazing. 
Livestock can also be supplement-fed in areas of heavy brush to reduce the amount of 
sagebrush. Perennial grasses can be broadcast prior to supplement-feeding and "walked 
in" by livestock. (tech-ref?) 
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MANAGING EROSION-Gully 

Gully erosion often occurs in juniper woodlands, or in areas with dense stands ofjuniper. 
If gullies are present in thinning areas, the felled trees can be placed in the gullies to help 
capture sediment. This can have a beneficial effect by reducing the depth of the gullies . 
The trees need to be placed with the butts pointed upstream. 

Much of Camp Cr eek now flows through an " F" type channel with high, unstable, 
actively eroding vertical banks. (See Hydrology Section-Tanner-2007) To manage 
erosion in these areas, riparian vegetation (sedge-rush-willow) needs to be encouraged. 
In a willow site, they need to be allowed to establish. Grazing management is important 
in these areas and season-long grazing is not recommended. 

Rock-drop structures can be effective in these areas to help capture sediment; however, 
the y are expensive, difficult to construct because of terrain, and not something most 
landowners can implement without technical and financial assistance . 

MANAGING EROSION-Headcuts 

Headcuts are vertical drops within the stream channel. When the stream flows, the y 
actively erode in an upstream direction. The erosion is more pronounced during high 
flows, but is continuous when there is water. Headcuts can be stopped by installing a 
modified rock-drop structure at the site to convert the vertical drop to a stable slope. 
Headcut repairs are also expensive , difficult to construct and technical and financial 
assistance should be sought before installation. However, they are very effective at 
halting this type of erosion. 

All stakeholders in the Camp Creek Watershed agree that water quality in Camp Creek is 
a resource concern. We have the addressed the turbidity portion of water quality by 
looking at ero sion issues, but other areas of concern are water temperature, low flows , 
lack of groundwater storage and a general shortage of water for wildlife and livestock. 

IMPROVING WATER QUALITY-Moderating temperature/low flows 

Warm water temperature is directly linked to low flows . Physical science proves that a 
small amount of water heats up more quickly than a larger volume. It therefore follows 
that if we can improve infiltration and groundwater storage, we should have a beneficial 
effect on late season flows and water temperature. 

From the water quality section we found that temperatures monitored above and below 
the BLM exclosure showed a slight moderating of temperature. It is sp eculated that the 
aggraded type "F" channel, and the herbaceous vegetation it contains functions like a 
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giant sponge, storing a great amount of groundwater. This large volume of water 
moderates water temperature . Livestock are excluded from this area; however any 
similar area that is properly grazed and maintained will function exactly the same way. 

In the fall of 2006, eight rock-drop structures were installed on Weaver Cattle Co. and 
Cold Springs Ranch land. The channel length treated was approximately 4,500 feet. The 
project was to help trap sediment and further aggrade the "F" type channel. This area 
will also store a great amount of groundwater to help moderate temperature and benefit 
flow during late season. 

Moderating temperature-Shade 

It must be first stated that shade from trees in a riparian area does not cool the water; it 
helps moderate solar heating of the water (tech-ref?) It also enhances riparian stream
side habitat for aquatic species. 

It has been noted in the Riparian Vegetation portion of the assessment that there is very 
little shade in the riparian areas of much of Camp Creek It is also noted that many of the 
areas are not willow sites. However, there are areas noted that support hardwoods, 
conifers, aspens and willows, mainly in the higher elevations in the watershed (Y outie
2007) 

There appear to be certain sites in Camp Creek below Se verance Dam that could support 
willows and other species that could eventually provide shade. Managed grazing could 
benefit these areas ; also rest, deferred grazing, season of use change, or exclusion. 

One of the programs that could benefit landowners agreeable to this is Conservation 
Reserve Enhancement Program (CREP) This program leases an area from the landowner 
for a set period of time, normally fifteen years. Livestock are excluded by fencing, 
riparian vegetation is planted and the area is allowed time to recover. Financial 
assistance is provided by Farm Services Agency (FSA) and technical assistance is 
provided by Natural Resources Conservation Service (NRCS) 

IMPROVING WATER QUALITY-Groundwater storage 

It has been noted in the Range Assessment that perennial grasses aid in capture and 
infiltration of precipitation. It was also noted that dense stands ofjuniper ha ve a 
detrimental effect on perennial grasses (Crane , Youtie-2007) 

It thereby follows that if infiltration was improved by thinning junipers and enhancing 
perennial grass stands , that groundwater storage and thereby, flow should be enhanced. 
There is much anecdotal evidence to support this . The "Paired Watershed Study" in 
Camp Creek is currently looking at data that could support this theory (Buckhouse, 
Fisher, Deboodt-199? - 2010?) 

IMPROVING WATER QUALITY-Availability 

122 



One of the issues identified by all stakeholders is the lack of available water for wildlife 
and livestock use. This can be enhanced with the development of springs, off-site 
watering facilities , wells and solar pumps or small impoundments for storage of run -off. 
Because of the large acreages of federally managed land (BLM, FS) coordination and 
cooperation with landowners will be necessary to develop water. The ready availability 
of water can lead to better livestock and wildlife distribution and have a beneficial effect 
on the uplands . 

WATER QUALITY-BeUer, coordinated monitoring 

The Water Quality portion of the assessment recommends further monitoring. This 
monitoring needs to be basin wide and continuous and will require funding. It will also 
require the cooperation of federal agencies and willing landowners. This raises some 
eyebrows among stakeholders for obvious reasons; it could identify water quality 
violations. Therefore, monitoring must not be used as a "hammer" for enforcement of 
water quality violations. However, monitoring will be necessary to evaluate the benefit 
of on-the-ground practices (Hudspeth-2007) 

FISHERIES 

As noted in the Fishery Section of the assessment, currently, there are no salmonids. 
ODFW states that because of lack of suitable habitat and existing water quality 
conditions, that Camp Creek is currently unsuitable for salmonid habitation. (Hodson
2004) All stakeholders in Camp Creek agree with this statement. That being stated, 
there are practices that have a beneficial effect on fisheries as well as addressing other 
resource concerns. Practices that address multiple resource concerns should be given 
priority. 

FISH PASSAGE BARRIERS-Headcuts 

As addressed in the erosion part of water quality, active headcuts contribute sediment to 
the stream and can limit migration of salmonids. When properly repaired with a 
modified rock-drop structure, these areas address the constant erosion, sedimentation, and 
turbidity issues of water quality and allow for passage of salmonids. Rob Tanner has 
identified several of these areas for restoration in the Hydrology Section of the 
assessment (Appendix "A"-Tanner-2007) 

FISH PASSAGE BARRIERS-Rock structures 

Hydrologist Tanner also identified some older gabion-type rock structures that could 
limit migration of juvenile salmonids. These structures could be easily modified to allow 
for passage. 
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FISH PASSAGE BARRIERS-Severance Dam 

This structure is a major barrier to upstream migration of salmonids. There is 
approximately an 18 foot vertical drop at the spillway. No one in their right mind would 
suggest removal of this structure, as there are millions of tons of sediment above it. Cost 
of modification to this structure to allow passage would be exorbitant, especially 
considering that no fishery currently exists above or below this structure. That being 
said, it is noted that stream flow below this structure to Crooked River remains fairly 
consistent. A suggestion would be to repair headcuts, modify existing structures and 
diversions from below Severance Dam to the confluence of Camp Creek and Crooked 
River to reduce erosion and allow for salmonid passage. This would allow salmonids in 
Crooked River to migrate into the lower portion of Camp Creek during times of suitable 
flow (You tie, Eisner, Tanner, Hudspeth-2007) 

FISHERIES-Habitat Concerns 

As noted before in ODFW statement, there currently exists no suitable habitat for 
salmonids in most of the lower sections of Camp Creek. Some of this has to do with a 
lack of suitable riparian vegetation for cover and shelter. The previous suggestion of 
habitat enhancement and restoration through the CREP program would be appropriate 
(Hudspeth-2007) 

FISHERIES-Low flow 

Practices that enhance the storage of groundwater for late season release into the stream 
could lead to an enhanced fishery. Rock-drop structures, water spreading through flood 
irrigation, encouragement of beaver are practices that enhance late-season flows (Youtie
2007) These practices complement upland practices to thin juniper and enhance perennial 
grasses. 

FISHERIES-New Survey 

There is speculation that remnant populations of redband trout still exist in the upper 
reaches of tributaries to Camp Creek. This is mainly in the Indian-Double Cabin Sub
Watershed. Many of these tributaries have their source in the Maury Unit of the Ochoco 
National Forest. Newer, more current fish surveys need to be undertaken to verify if 
redband still inhabit this area. Funding would need to be sought for this survey. 

RAN GE/UPLANDS 

Many of the resource concerns for uplands were addressed in the " Managing Erosion" 
section of this document. Juniper control, brush control, enhanced perennial grasses and 
control of invasive species were addressed . 

RANGE/UPLANDS-Managed Grazing 
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All Camp Creek stakeholders identify grazing management by livestock and wildlife to 
be a resource concern. All stakeholders will agree that in past times, unmanaged grazing 
had a detrimental effect on uplands as well as riparian areas. The assessment shows that 
range/uplands and riparian areas currently are in an upward trend (Crane, Youtie-2007) 
However, there still exists a concern of growing numbers of wildlife, specifically, Rocky 
Mountain Elk. During the late summer, elk are attracted to any green, actively growing 
forage. They can cause extreme damage in forage crops, improved pastures and riparian 
areas (Youtie-2007) 

A program through Oregon Department of Fish & Wildlife (ODFW) called "Access & 
Habitat," could address some of these issues. Cooperating landowners and ODFW 
partner in practices to develop water, thin junipers, enhance perennial grasses and more. 
Many of these practices help attract wildlife away from critical areas (Gary Soules
ODFW Biologist-2004) 

RANGE/UPLANDS-Water Development 

To continue to properly manage grazing in the Camp Creek Watershed, development of 
water sources is very important. Not only does water development aid in livestock 
distribution, it is also critical for wildlife distribution . Landowners and federal land 
managers (BLM, FS) can cooperate in seeking technical assistance and funding for these 
projects. 

RANGE/UPLANDS-Prescribed Burning, Wildfires 

All Camp Creek stakeholders agree that prescribed burning can be a great range 
management tool. Bureau of Land Management (BLM) and landowners have cooperated 
in prescribed bums on many acres in Camp Creek with good success . Prescribed fire can 
also be of benefit to certain riparian areas (Y outie-2007) 

There is also growing concern that a build up of fuels in the forest could lead to a 
catastrophic wildfire in the near future. With the cessation of logging and a proliferation 
of frivolous lawsuits by environmentalists to stop thinning and other beneficial forest 
practices, the stage is set for a catastrophic fire that will not recognize National Forest, 
BLM or private land boundaries. Livestock grazing is a beneficial, low-cost, low-impact 
practice that continues to control the amount of fine fuels on public lands. Allotment 
Management Plans (AMPs) need to recognize this. 

Concerns about wildfire have led to the establishment of the Rangeland Fire Protection 
Association (RFPA). The Camp Creek Watershed lies between two established units of 
RFPA; the Brothers-Hampton Unit and the Post-Paulina Unit. Members of RFPA have 
access to training, equipment and support from Crook County Rural Fire Chief, Oregon 
Department of Forestry (ODF), BLM and Forest Service. RFPA could be first responder 
to a wildfire in the Camp Creek Watershed. 
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PRIORITY CONSERVATION PRACTICES
 
for
 

CAMP CREEK WATERSHED
 

A common goal of Camp Creek identified by stakeholders is to restore/enhance 
watershed function in this area. Landowners willing to participate in restoration activities 
to help restore or enhance watershed function will have different priorities. The priorities 
will vary from landowner to landowner and will perhaps differ from priorities of public 
lands managers and agency personnel. Rather than look at geographical areas where 
restoration work can occur, we will look at practices that benefit several different 
resource concerns and provide an overall watershed benefit. 

Any practice that helps manage sheet, rill and gully erosion is of benefit to the entire 
watershed. These can be managed grazing, juniper thinning, brush control , range 
seeding, rock-drop structures, headcut repair, invasive species control and riparian 
plantings (CREP). Also, all of these practices have a long-term effect of enhancing water 
quality that is of benefit to the entire watershed . By implementing these practices, we 
can also enhance infiltration, groundwater storage, late season flows. 

A practice that is of direct benefit to restoring a fishery is the rock-drop structures to 
repair headcuts in the stream and provide passage for salmonids. These structures also 
help the stream to aggrade and provide for groundwater storage and later release. This is 
a direct benefit to fisheries. Another benefit to fisheries is the riparian plantings (CREP) 
that enhances streamside habitat and shade. 

Off-site and overall water developments for wildlife and livestock hav e a positive effect 
on the watershed. Off-site developments help keep livestock out of the riparian areas ; 
livestock prefer water out of a tank rather than out of the creek (tech-ref?) Development 
of springs with pipelines and wells with solar pumping facilities and pipelines help to 
disperse livestock and wildlife. These developments are essential for better managed 
grazing. Even grazing of perennial grasses increases plant vigor and hoof impact breaks 
soil crusts. This leads to improved infiltration without over or under grazing (tech-ref?) 

Prescribed burning can have a beneficial effect on the whole watershed. It is an 
economical way to thin juniper stands, remove sagebrush and stimulate perennial grasses. 

Monitoring of installed practices and systems needs to be implemented. Properly 
conducted, it can show improvement in watershed condition after implementation. This 
is essential for continued financial assistance for future restoration work 

Financial assistance and technical expertise for restoration work is available. The first 
stop for landowners considering restoration work is Crook County Soil & Water 
Conservation District. The District has direct relationships with restoration partners and 
funding sources. 
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Appendix lA
 

Weed List
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CROOK COUNTY'WEED CONTROL
 

NOXIOUS WEED ust 

JlIuu:ary 23.20~ 

011 JI1I\LIu~' 23, 20m the Crt>ok County Nt,."im.Vl Weed Advil.,,\)ry Board updated the fullo\\1.ng weed 011 the 
NoxiousW-'cd List: 

YELl..OW ST ARUtiSTLI!: 
iMl.M...lTiUl' TOMH'L'\X 
SCOTCH T.li(STLE 
WILD CARROT 
RIISH SKFT .r.T O~ Wr:.ED 
MUSK Tl1l8TLl 

JOINIED GOAT(jRAS~ 

l·L:I~!'Lp.· L(jOS~ lR1FE 
MEDITERRA..'ffiAX SAGE 
SQUARROSE KNAPWEEJ) 
T:\NSY R/\(,WORT 
A...H1CAr-.' l\.L E 
PERENNIAL })£Pl'£R¥..'EED 

LEAFYSPl.;lWE (all srees ~QC:]X M"tll Cored< ,lrl5i~a:; and within ;'i0 
f«t "I" Hit: hi~ wuter r.mTJ. (In Crooked River) 

CLASS H ~OXIOUS W~1ill8 

(:.A:'-lArlA Tm~TLH 

(()~1..\.(O N GR.Ol 11\.nsm. 
POISO~ HRfi...OCK. 
R.USSfA:'-l' K}lMWJ'l:U 
DJFF1JSF. J...""AP\v"FF.n 
SPINY SOWTfllSll.E 
J'ONCTUllli V!}lJ.! 

CLA~~ C N0X10VS ' ...·KEDS 

·n.:..'\~hl . 

RUSSIA:'IllHLS1~ 

KOCIA' 
lUILI . TIUSn.E 
W.EST I':RN WATLR nf:\1 T.CX~K 

ST.JOIINSWORT 
BCOTen BROOM 
HOtll\'DSTOl\iGUE 
SPOJU.t>KNl,\PWf'J.,JJ 
WHITE TOP 
MEDUSA HEAD 
YEll.O~" nA(] ll~ 

YI ~I.I.<)v''' swrrncr.ovm 
eOMMO"N ML LL£N 
BGR Bf.TfTERCUP 
F{I;,LrJmNnWE.ED 

Ifyuv should have llI3Y questions plcsse feel freeto contactme at 541-447-7958 or the ost; Exrcaslon Service 
l>l1 ;;.41.....H7~228. 

t lpll~~:1 If23,'201'17 
NOXIOUS\1,·.J::BJ.lUST OODOC 
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Appendix 3A
 

Descriptions and Photos of Modifications
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