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Introduction   
The Camp Creek Watershed Assessment (CCWA) was completed in 2007 and contains an immense 
amount of information about conditions within the Camp Creek Watershed. Crook Soil and Water 
Conservation District (SWCD) used a combination of data collection/analysis and stakeholder input to 
identify resource concerns within the watershed which it used to generate an action plan. The action 
plan consolidates resource concerns and their effects and suggests methods to manage or alleviate 
them. However, the assessment stops short of prioritizing actions that will have the greatest impact on 
the identified resource concerns. The assessment also contains some location information regarding 
resource conditions and concerns within Camp Creek. However, it again stops short of telling us where 
changing management, restoring natural processes, and repairing damage may have the greatest impact 
on the watershed and its resources. This Watershed Restoration Atlas combines landowner and agency 
priorities, new information, and resource concerns identified in the CCWA to specifically identify, locate, 
and prioritize the most impactful conservation actions designed to restore the Camp Creek watershed.  

Camp Creek was listed as the number one Priority Work Area by the Crook SWCD in 1995. In 2004, 
interest in restoring hydrologic function to the mainstem of Camp Creek was renewed with approval of 
the Camp Creek Watershed Assessment. Landowner interest in Camp Creek is high with nearly all of the 
property owners in the Camp Creek Watershed implementing practices identified in the CCWA. In 2016, 
Crook SWCD partnered with ODA to make Camp Creek its Agricultural Water Quality Focus Area. By 
focusing here, Crook SWCD is making Camp Creek the number one restoration priority of both Crook 
SWCD and ODA in Crook County. This atlas expands on efforts previously undertaken by Crook SWCD 
and its partners to restore watershed function to Camp Creek. The need to prioritize and further refine 
our action plan has been emphasized by our partners since the CCWA was completed. However, the lack 
of specific information in the CCWA hinders restoration planning efforts and makes funding increasingly 
difficult to secure. 

The goal of this document is to utilize the Camp Creek Watershed Assessment, new data, new analytical 
tools, and local, state, and national priorities to identify, locate, and prioritize all restoration work 
necessary to restore the Camp Creek Watershed’s function to the highest attainable level.   The Camp 
Creek Watershed Restoration Atlas –from here forward the Atlas- provides a “blueprint” to begin 
working in specific locations on resource concerns that have the most impact on overall watershed 
conditions.  It is important to create a document that is accessible to landowners, land management 
agencies, funding agencies, and other stakeholders to assist them in prioritizing their project work 
within the Camp Creek Watershed.  Additionally, Crook SWCD will use the Atlas to plan and secure 
funding to complete the most impactful and cost effective restoration projects within the Camp Creek 
Watershed. 

This Atlas will help us move past the "random acts of conservation" method of watershed restoration to 
a targeted, strategic approach that takes into account both socioeconomic and natural resource related 
factors in order to produce a plan that is socially, economically, and biologically sound.  This will allow 
implementing agencies and landowners to initiate cost effective projects with the highest likelihood of 
successfully addressing the desired resource concerns and show funders a prioritized and methodical 
approach to restoration of the Camp Creek Watershed. 
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Figure 1 - Location map of the Camp Creek Watershed 

Background 

Geography  
Camp Creek is a tributary of the Upper Crooked River in eastern Crook County. Camp Creek drains 
111,514 acres and ranges in elevation from over 6,100 feet on Hampton Ridge to around 3,500 feet at 
its confluence with the Crooked River at mile 118. There are five sub-basins that comprise the larger 
Camp Creek watershed: West Fork, Indian and Parrish, Middle Fork, South Fork (Clover Creek), and 
Lower Camp Creek (Figure 2). The West fork and Indian /Parrish Creek sub watersheds are primarily 
clay- loam soils with no restrictive features. The Middle Fork and Lower Camp creek sub watersheds are 
comprised of a mixture of John Day tuff mixed with ancient ashy volcanic soils. These are 20-25 feet 
deep and are highly erosive because of the high ash content. Below Severance Dam to the confluence 
with the Crooked River are Willowdale soils, comprised of coarse loamy alluvium soil with no restrictive 
features. This geomorphic heterogeneity is a primary factor in the variable hydrology across the sub-
basins. The watershed hydrology is detailed in the watershed assessment (section 3).  
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Figure 2 - Camp Creek subwatersheds and land ownership 

Upland plant communities range from mixed conifer forests with expanding juniper coverage, to 
Wyoming big sagebrush and black greasewood flats with dry land pastures along the valley bottoms. 
Riparian plant communities are highly variable due to the large amount of channel incision. Intact 
riparian areas offer abundant forbs, grasses and sedges while many riparian areas are perched, 
disconnected benches with upland plants such sagebrush and rabbit brush.  

Land Use 
The earliest accounts of conditions in the Camp Creek watershed describe a productive, healthy valley 
including beavers, willows, and meadow complexes. When the General Land Office conducted the 
original land survey in 1876 their account notes easily crossing the creek on horseback, indicating that 
the gulley had not yet formed. Around that time more wagon roads were completed and the population 
in the Camp Creek Valley grew, bringing people and their herds of livestock. Documents from the sale of 



Camp Creek Watershed Restoration Atlas 

Page | 7  

10,000 head of horses to the U.S. Army, in 1917, demonstrate the grazing pressure on the valley at that 
time (Buckley, 1992). Accounts from area residents mention that land use and grazing practices 
combined to cause channel degradation, resulting in the gulley that was documented in Israel Russell’s 
1903 survey. The channel was described as a trench ranging from 60 to 100 feet wide, inset within 
vertical walls 25 feet high. Further degradation is documented through the Christmas Flood of 1964 
(CCWA, 2007). This single flood event filled the reservoir created by Severance Dam with over 1 million 
cubic yards of sediment eliminating water storage.  Today the area above the dam is a large productive 
meadow and the dam remains the major fish passage barrier in the watershed. There are remnant 
populations of redband trout above the dam, but the watershed does not contain habitat for salmonids 
(Hodgson, 2006).  Ownership is divided with 46% private and 54% public (BLM 44%; Forest Service 10%). 
Private land uses are primarily livestock grazing, with a small amount of haying, dry land farming, and 
bentonite mining.  Publicly- owned land uses include permitted livestock grazing, recreation, hunting, 
logging and other public uses. Irrigated acres in the watershed are used primarily for haying and grazing. 

Watershed Concerns  
In the 1960s, elevated environmental concerns and loss of wildlife habitat brought attention to water 
quality issues in the Camp Creek Watershed because of the large amount of fine montmorillonite clay 
that was eroding from the valley into the Crooked River. This runoff is a major contributor to water 
quality issues in the Crooked River system because the large volume of fine sediments that are being 
washed into the Crooked River increase turbidity and accumulate in Prineville Reservoir, reducing 
storage capacity.  In response to added regulation and the declining function of Camp Creek’s riparian 
corridors, research was initiated by BLM and ODFW scientists to experiment with a four-mile section of 
stream by building a perimeter fence to reduce impacts to riparian areas by limiting the duration and 
season of use for cattle grazing. Tall wheatgrass, clover, and Russian olive were planted and over the 
next 9 years plant, animal and soil responses effect on the water were studied.  Notable results include 
and 60-70% reduction in suspended materials from water flowing in versus water flowing out of the site; 
an increase in the species richness of vegetation occurred in the fenced area including the presence of 
woody vegetation; and 12 more species of mammals and 35 more bird species were observed inside 
than outside the area (H. H. Winegar, 1977). Even with these initial changes, high intensity run off 
events in both summer and winter seasons extended existing headcuts and initiated new incisions in 
other areas of the watershed.  

By 1995 the extensive degradation of pasture land and increasing sedimentation into Prineville 
Reservoir caused the Crook SWCD to name the Camp Creek Watershed the number one priority for the 
district which spurred investments from NRCS on conservation projects. In the infancy of watershed 
restoration, several failed projects reduced confidence of investors as large rock gabions washed away 
and the creek eroded around grade stabilization structures.  This long history of restoration effort 
without a completed success story highlights the need to develop a focused approach to project 
implementation.  

Water Quality  
According to water quality data collected by the Crooked River Watershed Council between 2009 and 
2015, Camp Creek contained some of the highest turbidity readings in the Upper Crooked River 
Watershed. When this sediment reaches the mainstem of the Upper Crooked River, it is transported 
downstream, affecting the Upper Crooked, Prineville Reservoir, and the Lower Crooked. The cascading 
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effects of sediment loading from Camp Creek to the lower watershed degrades water quality 
throughout the system, making it a restoration priority area. High turbidity is the primary water quality 
problem in Prineville Reservoir and in the Crooked River below Bowman Dam (BOR, 2003). High turbidity 
in Prineville Reservoir is primarily a result of erosion that occurs along the mainstem Crooked River, 
Camp Creek, Eagle Creek, and Bear Creek, and from shoreline erosion along the reservoir edge from 
wind and boat-generated waves (OSU, 1976). When washed into the reservoir, the fine montmorillonite 
clay particles can stay in suspension for several years, increasing turbidity and blocking sunlight 
penetration in the water column (ODFW, 1996). This sediment also impacts the long-term viability of 
Prineville Reservoir as a water storage and flood control facility. Data indicates that the reservoir loses 
about 123 acre-feet in capacity per year from sedimentation from the contributing 2,700 square mile 
drainage area.  Because of high turbidity in the reservoir, the Crooked River below the dam is turbid 
until about RM 18 at Highway 97 where spring inflow contributes clearer water (BOR, 2003). A 
successful reintroduction of anadromous fish to the Lower Crooked River system requires increased 
emphasis on water quality within the system. Understanding how best to address erosion and runoff in 
the Camp Creek Watershed will have a significant benefit not just for the local watershed but to the 
greater Crooked River Basin and the incoming anadromous fish populations. 

Juniper Encroachment  
 Juniper encroachment is a growing problem in the Camp Creek Watershed as historic fire suppression 
activities have allowed areas that were typically covered by forbs, grasses, and shrubs to be converted 
to high density juniper canopy.  The proliferation of juniper has caused many deleterious effects to 
rangeland throughout the West.  Native bunchgrass communities are being out competed by the 
encroaching juniper.  The resulting reduction of the herbaceous understory reduces food supply for 
wildlife and livestock.  The loss of the nutrient rich forbs is particularly detrimental to elk, mule deer, 
and other smaller herbivores in the area that require high protein content in their food source.  The 
effects are similarly felt by livestock producers. Crook SWCD has worked with multiple landowners in the 
area to remove juniper trees to address grazing and habitat concerns.  

In addition to compromised native plant communities and reduced rangeland productivity, juniper 
encroachment has the potential to impair the hydrologic function of an entire watershed.  Precipitation 
falling on juniper canopy is partially intercepted by the foliage, branches, and trunk.  Much of the 
intercepted moisture evaporates and does not reach the ground.  In arid environments such as this, the 
ability of a watershed to effectively capture, store, and release water into the stream systems can have 
major effects on summer stream flows.  Studies by Gifford (1975), Lane and Barnes (1987), and Thurow 
and Hester (1997) have found that evapotranspiration rates on juniper forests range from 63-100% of 
the annual precipitation, effectively monopolizing the available water. 

Excess juniper stands also contribute negatively to water quality during large storm events.  Increased 
juniper density leads to an increase of bare soil in the vicinity.  The lacking understory directly 
contributes to increased sediment loading into the stream systems during large events.  Removing the 
juniper results in increased ground cover through native grass recruitment and minimizes overland flow 
and sediment transport during these large events (Peirson, 2007).  Juniper cover in Camp Creek has 
exceeded 87,000 acres and is expanding at a rate that cannot be matched through current removal 
practices. , Therefore, we must identify high opportunity areas that will benefit most from restoration 
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projects to maintain the ecological integrity of bunchgrass communities, wildlife habitat and water 
quality.  

Methodology 
 

The primary data set for analysis is the land cover dataset produced by the Institute for Natural 
Resources (INR) in 2013 (Noone, 2013) (Figure 3).  This dataset utilized satellite imagery acquired in 
2012 and 2013 and classified percent juniper 
coverage at a 30-meter resolution.  The juniper 
coverage information was binned into juniper 
phase and scoring was assigned according to 
the table on the right.  The binned juniper 
phase distribution is shown in Figure 4 with a breakdown by subwatershed in Figure 5.  Phase 2 juniper 
is generally the most cost-effective phase for treatment.  Treatment options for Phase 1 and Phase 3 
juniper differ greatly, but for this prioritization they were scored equally but for different reasons. Phase 
1 juniper can be cost effective to treat on a per acre basis, however the resulting uplift to the uplands is 
reduced comparative to higher density stands. Treatment of phase 3 juniper stands may result in more 
uplift in the form of reduced sedimentation and runoff but can present multiple difficulties and is often 
not cost effective when compared with restorative benefit. Treatment objectives should be considered 
when deciding priorities on individual projects. It is important to keep in mind that the dataset is based 
off remotely sensed data that is 7+ years old and conditions on the ground have changed. The 
information derived from this analysis is designed to “point in the right direction” and it is anticipated 
that it will be combined with field observations to guide proposed actions. 

An ecological state index was developed based on state and transition models presented in “Threat-
Based Land Management in the Northern Great Basin: A Managers Guide” (Johnson, et al., 2019) to 
characterize and stratify non-forested plant community conditions in Camp Creek (see table below). The 
ecological state index was used in conjunction with the INR dataset whereby all areas with an ecological 
state of “C” that were not classified as juniper in the INR were identified as Phase 1 juniper.  A map of 
the developed ecological state of the Camp Creek watershed is provided in Figure 6 with subbasin 
distribution provided in Figure 7. 

 

 

 

 

  

Juniper Coverage Phase Score 
1% 15% 1 1 
16% - 40% 2 3 
> 40% 3 1 

Ecological 
State 

Description 

A Healthy native shrub with perennial grass dominated understory 
B Perennial grass dominated plant community 
C Healthy native plant community that has been encroached by juniper 
D Exotic annual grasses with little to no juniper 
E Juniper woodland with exotic annual understory 
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Elevation data from the USGS National Elevation Dataset was downloaded for the watershed (Figure 8).  
Although elevation can be a predictor of vegetation type, the derivative products of slope and aspect 
were used for the prioritization process.  Terrain slope was 
generalized over a 200 -foot grid and was classified based upon 
percent slope (Figure 9).  The distribution by subwatershed of the 
terrain slope classes is shown in Figure 10.  The steeper the terrain 
the more difficult juniper treatment becomes.  By concentrating on 
the more gradual slopes, mechanized removal techniques can be 
used and treatment costs can be reduced. 

The slope aspect was also calculated over a generalized 
200-foot grid for the watershed.  The aspect values were 
binned into the eight principal compass directions (N, 
NW, W, SW, etc.) with the distribution shown in Figure 
11 and the breakdown by subwatershed shown in Figure 
12.  Scoring for aspect ranged from 0 (S) to 2 (N) as 
shown in the table on the right.  North facing slopes receive less incident solar radiation and tend to 
hold more moisture in the soil; this moisture is readily used by the juniper trees.  Juniper treatment 
efforts on these northern slopes is considered to produce that greatest net benefit per unit effort as 
these areas contribute more to late season stream flows along with providing the greatest potential for 
native vegetation recruitment.   

Soil depth information was derived from the Crook County 
SSURGO dataset.  Only the soil depth of the primary soil type was 
used in the analysis.  The soil depth information was binned by 50 
cm increments and assigned scores with deeper soils receiving a 
higher score (see table to right).  The distribution of the classed 
soil depths throughout the watershed is shown in Figure 13. 

Sage grouse and mule deer winter range habitat were incorporated into the juniper prioritization 
process.  No core areas of sage grouse habitat are present within the Camp Creek Watershed, but there 
are areas of low density in the far western and northern sections of the watershed (Figure 14).  These 
low-density areas were assigned a score of 2, with other areas scoring a zero.  Juniper removal in sage 
grouse areas can provide protection for these birds by removing vantage points of their predators. 

The majority of the Camp Creek Watershed is winter range for mule deer (Figure 15).  Removing juniper 
allows for the establishment of protein-rich bunch grasses that serve as an important food source for 
mule deer during the winter.  These areas were given a score of 1, with the areas outside of the winter 
range receiving a score of zero. 

 

Slope Range Slope Class / 
Score 

0% - 15% 2 
15.01% - 40% 1 
> 40% 0 

Aspect 
Class 

Aspect 
Range 

Score 

NE-NW 292.5 – 67.5 2 
W 67.5 – 112.5 1 
E 247.5 – 292.5 1 
SW - SE 112.5 – 247.5 0 

Soil Depth (cm) Score 
< 50 0 
50 - 100 1 
> 100 2 
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Figure 3 - INR (2013) Land cover of Camp Creek Watershed 
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Figure 4 - INR land cover classified into Juniper Phase 
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Figure 5 - Juniper phase distribution by subwatershed 

Very little phase 3 juniper is present within the watershed.  The Indian Creek – Johnson Creek subbasin 
contained the most phase 3 juniper, but the least percent of overall juniper coverage.  South Fork Camp 
Creek contained the highest percentage of juniper, with over 60% of the subbasin classified as juniper. 
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Figure 6 - Distribution of ecological state classification 
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Figure 7 - Ecological state by subwatershed 

The majority of Camp Creek watershed falls under ecological state C.  The Indian Creek – Johnson Creek 
subbasin does not follow the distribution pattern of the rest of the watershed, has the highest 
percentage of state D, and is devoid of all state A. All state D areas are in the northern portion of the 
watershed within the Indian-Johnson and Lower Camp Creek subbasins.  Further information on the 
ecological states is provided in the Upland Projects Recommendations sections of this Atlas. 
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Figure 8 - NED 10m Elevation 
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Figure 9 - Classified terrain slope derived from NED elevation data 
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Figure 10 - Slope class distribution by subwatershed 

The distribution of the slope classes across the different subbasins was not highly variable.  The two 
northern subbasins (Indian Creek – Johnson Creek and Lower Camp Creek) had the highest percentage 
of very steep (>40%) slopes. 
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Figure 11 – Binned  slope aspect derived from elevation data 
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Figure 12 - Aspect class distribution by subwatershed 

Indian Creek – Johnson Creek drains the northwest corner of the watershed with a predominantly 
southeast flow direction whereas the majority of the other drainages favor a northerly drainage 
direction.   
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Figure 13 - Classed soil depth of dominant soil type 
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Figure 14 - ODFW defined Sage Grouse areas 
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Figure 15 - Mule deer winter range (ODFW) 
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Juniper Prioritization 
Several data sources are available to aid in analyzing and prioritizing juniper coverage of the Camp Creek 
Watershed.  The juniper analysis for Camp Creek consisted of assigning numerical scores to various 
geophysical parameters for the watershed.  A juniper priority score was calculated by summing the 
scores of each of the contributing constituents and binning into “High”, “Medium”, and “Low” priority 
juniper treatment areas. 

The scoring for the juniper prioritization used six 
datasets (INR LandClass, Ecological State, Slope, 
Aspect, Soil Depth, Sage Grouse Presence, and Mule 
Deer Winter Range) to produce a final score range 
of 1-12.  Polygons with a score of zero correspond 
to non-juniper areas and were not included in the 
calculations.  

A histogram of the scoring distribution is shown 
below in Figure 16.  The juniper score was aggregated into three priority classes based on the score. 

 

Figure 16 - Juniper prioritization scoring distribution and classification 

The geographical distribution of the prioritized juniper is shown in Figure 17 with a plot of distribution 
by subwatershed in Figure 18.  Previous juniper cuts are overlaid with the priority score to better 
visualize areas that have already been addressed.  

Table 1 - Juniper priority score components 

Dataset Scoring Range 
Juniper (INR+Ecological State) 1 - 3 
Slope 0 - 2 
Aspect 0 - 2 
Soil Depth 0 - 2 
Sage Grouse 0 - 2 
Mule Deer 0 - 1 
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Figure 17 – Juniper prioritization in the Camp Creek Watershed 
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Figure 18 - Juniper priority distribution by subwatershed 

Lower Camp Creek contains the majority of High priority juniper, as well as having the highest 
percentage of Med+High ranked juniper.  The largest factor attributing to this classification is the areas 
of sage grouse presence in this region. 

Plots of the juniper priority distribution of the individual subbasins are presented in Figure 19 through 
Figure 23.  Taxlots are shown on the maps to aid in landowner recruitment during the planning process. 
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Figure 19 - Juniper prioritization - Indian Creek - Johnson Creek Subwatershed
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Figure 20 - Juniper prioritization - Lower Camp Creek Subwatershed
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Figure 21 - Juniper prioritization - Middle Fork Camp Creek Subwatershed 
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Figure 22 - Juniper prioritization - South Fork Camp Creek Subwatershed
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Figure 23 - Juniper prioritization - West Fork Camp Creek Subwatershed
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A summary table detailing the distribution by subwatershed is shown below in Table 2. 

Table 2 - Prioritized juniper acreage by sub-watershed 

 

The juniper analysis should be used as a first step guide towards directing juniper removal efforts.  Strict 
interpretation of the geographic extent of the mapped juniper priority should be avoided, instead 
relying on on-the-ground surveys to determine geographic extent. Certain geophysical characteristics of 
a potential juniper clearing site are difficult to quantify remotely such as potential for reduced sediment 
loading. Steep slopes with little understory will erode more quickly than flat areas, however some of 
these areas may be positioned whereby peak flow events could fan out across a floodplain depositing 
the majority of sediment prior to entering a main drainage.  

The prioritization process used here does not include any scoring criteria based on stream channel 
proximity.  Future work could include updating the analysis to include multiple buffer distances in order 
to prioritize juniper areas that would have the greatest impact on sediment inputs into the stream 
system. 

 

Prioritized Ecological Instability / Degradation Index 
An alternative scoring system was developed that was aimed at highlighting areas of ecological 
instability or degradation.  A similar scoring system to the Juniper Prioritization was used, but with the 
scoring system reversed for soil depth, aspect, and slope. 
Highlighting these degraded or marginalized areas allows for land 
managers to appropriately direct restoration efforts.   

 

The scoring distribution was grouped into high, medium and low priority groups with the same scoring 
breaks as were used for the juniper prioritization (Figure 24). 

  

 

 

 

 

Slope Range Slope Class / 
Score 

0% - 15% 0 
15.01% - 40% 1 
> 40% 2 

Soil Depth (cm) Score 
< 50 2 
50 - 100 1 
> 100 0 

Aspect 
Class 

Aspect 
Range 

Score 

NE-NW 292.5 – 67.5 0 
W 67.5 – 112.5 1 
E 247.5 – 292.5 1 
SW - SE 112.5 – 247.5 2 
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Figure 24 - Degradation score distribution and binning 

 

As with the juniper prioritization, the degradation index shows the highest scores in the Lower Camp 
Creek Subwatershed.  This can largely be attributed to the influence of the sage grouse distribution 
scoring preference in these areas.  No sub-watershed maps are provided for this index, however the 
data from this index is provided in the digital deliverables for further analysis.  
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Figure 25 - Degradation score distribution in the Camp Creek Watershed 
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Abiotic Juniper Index 
An additional index was created that looked at only the geophysical characteristics within the Camp 
Creek Watershed.  The scoring remained the same as what was done for the juniper prioritization, but 
the INR juniper, mule deer, and sage grouse components were removed leaving only the scores from the 
slope, aspect, and soil depth for a total possible score of six.  Whereas the two previous analyses were 
performed for only areas identified as juniper cover in the INR dataset, this analysis was carried out for 
the entire domain. By examining the entire watershed in this fashion, it may facilitate management 
decisions that are not focused on the biota but the geophysical potential of the classified areas.  

 

The histogram of score distributions is shown in Figure 26 with a map provided in Figure 27.  The 
distribution is highly dependent on aspect with many high priority areas in close proximity to Camp 
Creek. 

 

 

Figure 26 – Abiotic score distribution and binning 
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Figure 27 - Abiotic score distribution in the Camp Creek Watershed 
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Stream Survey 
Stream Survey Methodology 

The stream was surveyed using a modified Level I survey designed to capture the most relevant stream 
characteristics that cannot be reliably developed from existing remote sensed information.  The stream 
was divided into 500 ft units starting at the mouth with the South Fork Crooked River and working 
upstream for a total of 225 unique units.  Georeferenced maps with corresponding unit numbers were 
taken into the field using tablets allowing the field personnel to know their positions relative to the unit 
breaks.   

The surveyed parameters were vegetation, erosion, channel width, channel depth, upper and lower 
floodplain separation distance, and lower floodplain width for the entire surveyed length.  Vegetation 
was categorized into a 0-5 scale based on existing riparian vegetation with special attention being paid 
to existing rootstock that may have been heavily browsed.  Ranking criteria used during the survey are 
presented below. 

• 0 – Greater than 40% riparian coverage of stream banks. 
• 1 – 20% - 40% riparian coverage of stream banks. 
• 2 – 10% - 20% riparian coverage of stream banks.   
• 3 – Small amounts of riparian vegetation present (5% - 10% bank coverage).  Heavily browsed 

plants may or may not be present throughout reach. 
• 4 – Almost no riparian vegetation present (<5% bank coverage).  Small amounts of root-

stock/heavily browsed vegetation is present near the stream. 
• 5 – Riparian vegetation nearly non-existent.  Little-to-no rootstock present. 

Active erosion was determined through visual examination of the stream banks.  Each unit was assessed 
a total active erosion score based upon the percent of the total stream bank within the unit that is bare 
soil.  The ranking criteria used for erosion during the survey is as follows: 

• 0 – Less than 10% active erosion 
• 1 – 10% - 20% active erosion 
• 2 – 20% - 30% active erosion 
• 3 – 30% - 40% active erosion 
• 4 – 40% - 50% active erosion 
• 5 – > 50% active erosion 

Floodplain separation was measured using a laser rangefinder capable of calculating vertical distance. 
The vertical distance was measured from the water surface to the inset floodplain and recorded as the 
Lower Vertical Separation.  The vertical distance was also measured from the water surface to the top of 
the valley floodplain and recorded as the Upper Vertical Separation.  The collected field data is provided 
in Appendix B of this report. 

The field data was entered into an excel spreadsheet and the information was spatially joined onto a 
digitized stream coverage.  The various measured parameters are plotted using color ramps over an 
aerial image on the following pages.  The erosion ranking is show in Figure 28, vegetation ranking in 
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Figure 29, floodplain width in Figure 30, vertical separation to inset floodplain in Figure 31, and vertical 
separation to upper bench in Figure 32. 
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Figure 28 - Streamside erosion rating from ground survey 
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Figure 29 - Riparian vegetation rating from ground survey 
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Figure 30 - Floodplain width as measured during ground survey 
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Figure 31 - Vertical separation from base flow water level to inset floodplain 
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Figure 32 - Vertical separation from base flow water level to upper bench  
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Figure 33 - Aggregation of units into 5000 ft segments (n=22) 

The units were aggregated into 5,000-foot segments to further examine spatial patterns occurring 
throughout the watershed (Figure 33).  Values and ranges of the measured parameters by segment are 
provided in  and provided in digital format with the deliverables. 
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Figure 52 - UAV orthophoto tile scheme.  Detailed maps with aerial images for each segment are 
provided in Appendix C.  
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Table 3 - Measured parameters by stream segment 
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Outreach 
The vast majority of work performed by the Crook SWCD is conducted on private land.  Implementation 
of any restoration actions within the Camp Creek Watershed will need landowner approval and buy-in.  
In order to understand landowner concerns regarding implementation of conservation projects within 
the Camp Creek Watershed a brief landowner survey was sent out to elicit feedback. The survey focused 
on prioritizing management strategies along with upland and riparian restoration actions.  
Unfortunately, the response rate from landowners was lower than anticipated.  A copy of the survey is 
attached in Appendix D and whisker plots are provided of the survey results in Figure 34 through Figure 
36.  Results of the survey showed a high degree of variability in all categories.  Reducing the amount of 
juniper cover and reducing the amount of bare ground to control erosion were the two most favorable 
management strategies, whereas reducing exotic annual grasses and encouraging a mosaic of native 
shrubs and forbs were the least favorable strategies.  

 

 

Figure 34 - Survey results of management strategy prioritization 

For upland restoration actions, reducing juniper through thinning along with native rangeland seeding 
ranked as the highest priority.  Reducing juniper through prescribed burning and managed grazing were 
the lowest priority upland actions.  The two highest-ranking stream restoration practices were riparian 
plantings and engineered rock riffles, whereas juniper carcass placement and riparian exclusion fencing 
were ranked low.  With such varied results, it is evident that landowner consultation and feedback will 
need to be conducted early in the planning process. 
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Figure 35 - Survey results of upland restoration action prioritization 

 

 

Figure 36 - Survey results of stream restoration practices prioritization  
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Project Recommendations 
Upland Project Recommendations 
Selecting the best methods for upland restoration require an inventory of the sites while considering 
management objectives, ecology, and threats to the native plant community. This section presents a 
workable framework to guide the decision-making. The majority of the information presented in this 
Atlas has been generated through application of remote sensing techniques which can lead to errors in 
categorization.  Ground-truthing this information is an important step in planning any project.   

The ecology is evaluated by inventorying a suite of abiotic and biotic factors that influence the 
distribution of plant communities. Abiotic factors such as slope, aspect, elevation, and soils vary over a 
wider spatial scale than the plant communities. We reference the abiotic layers in the geodatabase and 
estimate how those components influence the plant communities at a given site.  

Privately owned forest land represent less than 1% of the Camp Creek watershed.  Developing 
prescriptions in a decision tree format for these small parcels was not cost effective. Instead, site 
specific plans will need to be developed for specific forested parcels within Camp Creek on an as-
needed, project-by-project basis.  

We adapted state and transition models presented in “Threat-Based Land Management in the Northern 
Great Basin: A Managers Guide” to characterize and stratify non-forested plant community conditions in 
Camp Creek. These models help to assess the most widespread threats to sagebrush ecosystems in the 
Camp Creek Watershed: juniper encroachment and invasion of exotic annual grasses.  To simplify the 
process, we assumed that both juniper and exotic annual grasses were threats on all non-forested sites 
in the Camp Creek Watershed.  This is likely an oversimplification because some areas on north aspects 
and at high elevations are not susceptible to annual grass invasion and other production-limited areas 
are unlikely to be invaded by juniper.  However, our estimates indicate that the dual threat model is 
suitable for application to the vast majority of non-forested sites within the watershed.   

The overall management goal of treatment recommendations is to facilitate maintenance of, or 
transition to, a desired ecological state (state "A" or "B") using an ecologically-based model. Once this 
state is achieved, additional practices can be employed to increase ecological condition.   

Improvement in site condition is not always practical or possible because site capability may be a 
limiting factor.  Ecological sites exist on a spectrum with various plant species filling niches based on a 
variety of complex biotic and abiotic factors.  Relative abundance of plant species is as much dependent 
on site capabilities as on management.  Sites should be objectively examined to determine if there is 
potential for ecological improvement.  

The concepts of resistance and resilience to annual grass invasion must also be considered when 
deciding on management practices. Resilient ecosystems are those which tend to improve readily as a 
result of a change in management.  These ecosystems tend to be more productive and are often found 
in areas with deep soils and north slopes.   Resistant ecosystems are represented by those areas in 
which plant communities are largely intact and therefore relatively difficult for annual grasses to invade. 
These sites may be less productive but more isolated from disturbance.  Sites that exhibit a high degree 
of resistance or resilience are more appropriate for more intense practices such as heavy equipment 
entry or prescribed fire.  Conversely, sites with low resistance and resilience are more suitable 
candidates for passive restoration and thus avoid a major disturbance which could cause further decline.  
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The states in the models were determined by a combination of information including: 1) NRCS ecological 
site descriptions; 2) data collected during field visits; 3) best professional judgment; 4) local climatic 
variation; 5) site history and other information collected. 
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State A 
Characterized by a healthy native shrub community with a perennial grass dominated understory.  Both 
annual grasses and juniper may be present, but usually in trace amounts.  This state generally does not 
need major treatments but maintenance requires disturbance in most cases.  Photos of various types of 
Ecological State A are shown below in Figure 37. 

 

Figure 37 - Example conditions of Ecological State A; with cheatgrass in the interspaces (1), with heavy sagebrush cover (2), with 
crested wheatgrass seeded into the depleted understory (3), and with depleted native understory (4).  
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State B 
Characterized by a perennial grass dominated plant community.  These sites are generally either relic 
agricultural fields that have been planted to perennial grasses or areas where the native shrub 
community has been removed using fire, mowing, or herbicide. Photos of two examples of State B are 
shown below in Figure 38.  

 

Figure 38 - Photos of two types of Ecological State B; relic annual rye field has been seeded to crested wheatgrass (1), site has 
been used as a winter feed ground and seeded with crested wheatgrass (2). 
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State C 
Characterized by a healthy native plant community that has been encroached by juniper.  This is the 
most common state in the Camp Creek Watershed and can include phase 1, 2, and 3 juniper stands.  The 
examples below (Figure 39) show some of the range of variability within State C.   

 

Figure 39 - Variability of juniper density within Ecological State C; early stages of juniper growth intermixed with bunchgrasses 
(1), larger juniper with sagebrush (2), dense juniper stand (3). 
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Camp Creek Watershed Restoration Atlas 

Page | 57  

State D 
Characterized by exotic annual grass dominated plant communities with very little to no juniper.  These 
are generally areas that have a native plant community in poor condition and experienced a fire or other 
event that removed the shrub and juniper overstory (Figure 40). 

 

Figure 40 - Example of Ecological State D 
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State E 

Characterized by a juniper woodland and exotic annual grass understory (Figure 41). 

 

Figure 41 - Example of Ecological State E 
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In-Stream Project Recommendations 
Active stream restoration within Camp Creek could take multiple forms, all with the same underlying 
goals of reducing sediment loss and increasing the water table elevation.  The in-stream restoration 
options discussed here include five options: 1) vertical post structures, 2) engineered rock riffles, 3) rock 
weir structures, 4) tree carcass placement, and 5) riparian plantings.  These in-stream approaches are 
not mutually exclusive and in many cases benefit from application of multiple approaches at a given site.  
The pros and cons of the in-stream approaches are summarized in Table 4.  

Table 4 - In-Stream project type overview 

 

 

Vertical Post Structures 
Vertical Post Structures (VPSs), also referred to as Beaver Dam Analogs (BDAs), have become an 
increasingly popular method of raising the water table and stabilizing streambanks in streams in Eastern 
Oregon. Over 50 structures have been installed on Bridge Creek near Mitchell, OR producing excellent 
results (Figure 42).  The posts trap debris and rapidly capture sediment leading to reduced downstream 
sediment loads and elevating the water surface.  The posts installed outside of the main channel can be 
cross-drilled and willow whips inserted prior to installation.  This delivers the whips directly into the 
water table and provides for rapid vegetation recovery. 

The cost of installing the structures are modest compared to other restoration options, however, 
equipment access is usually required. It is sometimes possible to substitute pneumatic handheld drivers 
in lieu of heavy equipment.  The VPSs are limited to about 2’-3’ of water surface level increase because 
most of the post needs to be embedded in the substrate. 

 

Type Site Suitability
Relative 

Cost
Durability

Degree of 
Benefit

Impact 
Timeframe

Vertical Post Structure Equipment access and 
acceptable substrate

Low Med Med-High 2-5 yrs

Engineered Rock Riffle On-site rock High High High 0-2 yrs
Rock Weir On-site rock High High High 0-2 yrs

Tree Carcass Placement On-site trees Low Med Med 2-5 yrs

Riparian Planting
Soil benches suitable 

for planting Med Low Low-Med > 5 yrs
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Figure 42 - Vertical post structures installed in Bridge Creek 

 

Figure 43 - Channel form on Camp Creek well suited for vertical post structures. 

The channel form on Camp Creek shown in Figure 43 would be ideal for vertical post structures as it 
shows minimal disconnect from the existing floodplain. 
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Figure 44 - Example design of stair-stepped vertical post structures 

The design example shown above in Figure 44 is also from Bridge creek and demonstrates how vertical 
post structures can be used in series to accomplish greater water surface level increases than would be 
possible with single structures.  A six-inch vertical difference between structures was used in this 
location to satisfy ODFW fish passage requirements, however, this limitation would not be applicable in 
areas where fish passage is not required. 
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Engineered Rock Riffles 
Engineered rock riffles consist of installing a blanket of rock matrix material of various sizes that locks 
together to form a stable water-tight structure. Generally, a low flow channel is created over the top of 
the structure to aid in fish passage by concentrating the flow when discharge is limited.  Several of these 
structures have been installed on Camp Creek above Severance Dam.  One of the installed riffles is 
shown below in Figure 45.  These riffles require large volumes of material to create, especially in larger 
incised channels. Consequently, it is beneficial to have suitable rock/material on-site to minimize 
construction costs. 

 

Figure 45 - Installed rock riffle on Camp Creek 

These structures have been used successfully on many eastern Oregon streams to reduce channel 
incisement and promote channel aggradation.  By installing these structures in series, it is possible to 
incrementally raise the water table in a stair-step fashion.  These structures are most in low-gradient 
systems.  An example design showing a series of three engineered riffles in series is provided in Figure 
46. 
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Figure 46 - Example design layout of a series of engineered rock riffles 

The riffles are designed for long-term stability and are generally situated in areas of slight channel 
confinement to reduce construction costs.  Larger stones are generally incorporated within the main 
channel to provide roughness and decrease velocities.  An example plan view, cross-section and 
gradation matrix are shown in Figure 47. 
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Figure 47 - Example engineered rock riffle details 
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Rock Weirs 
These structures establish grade control within the channel by using tightly spaced rocks in a locking 
configuration to immediately raise the water surface elevation.  These structures are typically installed 
in series to minimize the drop off the back of each structure and maximize the increase in water surface 
elevation.  Although rock weirs are similar to the engineered riffles, the rock weirs use considerably less 
material. However, rock weirs are limited to the extent they can raise the water table by the proximity 
of the floodplain to the channel.  Existing rock weirs installed on Camp Creek are shown in Figure 48; an 
ideal location for additional rock weirs is shown in Figure 49. 

 

Figure 48 - A series of three rock weir step pools on Camp Creek 

 

Figure 49 - Ideal location for rock weir placement because of a suitable channel morphometry and the availability of on-site 
material 
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Tree Carcass Placement 
Placing tree carcasses at areas of erosion can be a cost-effective method of bioengineering to prevent 
further erosion.  The branches act to catch debris and slow stream velocity, resulting in reduced shear 
stress.  Their effects are highly localized and are limited in their efficacy.  The carcasses can provide 
protection along bare banks to allow for stabilizing vegetation to become established.  Juniper carcasses 
have been placed at several locations throughout Camp Creek with variable degrees of success (Figure 
50).  There are many areas with high vertical eroding banks that would benefit from carcass placement 
(Figure 51). 

 

Figure 50 - Existing juniper carcass placement on a lower portion of Camp Creek 

 

Figure 51 - An area of active erosion on Camp Creek that could benefit from juniper carcass placement  
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Riparian Plantings 
Near-stream vegetation provides multiple benefits to a stream system including the growth of stabilizing 
root structures which are important for soil retention.  Camp Creek has some limitations regarding 
establishment of larger tree species.  These limiting factors appear to be the substrate material and pH 
levels of the soils.  Better streamside vegetation was observed in areas where rocky/sandy well-draining 
soils were present over areas of fine silt deposition. Based on these observations, it is recommended 
that each potential project area be examined for suitability of plant establishment. 

 

Combining Practices 
More than one practice may be appropriate for each project site and it is recommended that a 
combination of restoration practices be considered to address the stream restoration issues.  An 
example of this would be the use of rock riffles, juniper carcass placement, and riparian plantings in 
areas where juniper and rock are easily accessed. Adding riparian planting to the juniper carcass 
placement provides for a long-term solution and compliments installation of tree carcasses which likely 
have a shorter life-span.  The carcasses provide browse protection for the plantings until they become 
established.  Including the plantings in the riffle construction increases the stability of the rock matrix by 
providing stabilizing roots on the boundaries of the structure.  At the same time, the rock matrix 
benefits the plantings by providing good drainage,  a critical feature absent in some areas. 

A generalized flow chart showing prescribed practices for different stream issues is shown below. 
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Treatment Type by Segment 
The segment parameters were classified into Low, Med, and High with divisions based on near equal 
binning.     

Table 5 - Stream segment measured parameter values and classification 

 

 

Table 6 provides recommendations for the suitability for the various in-stream project types based on 
field data, aerial imagery, and field notes.  The primary source for the recommendations are derived 
from the physical characteristics of the reach segments.  For example, carcass placement is a typical 
recommendation for areas with significant erosion. However, this recommendation would be modified 
to medium if the site does not have a local source of tree carcasses.  Similarly, sites with a high slope 
and high channel width would be suitable for rock weirs. If a reach has a local rock source the medium 
recommendation in this case would increase to high. 

  

Segment
1 4.3 High 2.6 Med 11.2 High 2.8 High 2.1 High 6.0 Low 76 Low 0.80% High
2 4.5 High 1.3 Low 5.1 High 1.8 High 3.1 High 9.7 Med 100 Med 0.55% Med
3 4.3 High 2.4 Med 3.6 Med 1.3 Med 3.8 High 14.8 High 164 High 0.56% Med
4 4.4 High 2.9 Med 4.1 High 1.4 Med 3.7 High 18.7 High 162 High 0.32% Low
5 3.4 Med 2.3 Med 3.4 Med 1.4 Med 2.3 High 18.3 High 126 High 0.81% High
6 2.1 Low 1.6 Low 3.2 Med 1.2 Med 1.1 Low 13.0 High 60 Low 0.74% Med
7 3.1 Med 0.9 Low 3.5 Med 1.5 Med 1.4 Low 6.1 Low 73 Low 0.96% High
8 3.4 Med 0.8 Low 6.3 High 2.0 High 1.9 Med 8.2 Med 115 Med 0.25% Low
9 4.4 High 2.0 Med 5.5 High 2.2 High 1.9 Med 11.5 Med 94 Med 0.54% Med
10 3.7 High 1.2 Low 4.3 High 1.7 Med 1.8 Med 10.0 Med 108 Med 0.76% Med
11 2.7 Med 1.4 Low 3.5 Med 1.3 Med 3.0 High 4.0 Low 384 High 1.08% High
12 3.2 Med 0.7 Low 3.1 Med 1.5 Med 1.7 Med 6.0 Low 103 Med 0.52% Med
13 3.3 Med 3.4 High 3.0 Med 1.1 Low 1.2 Low 17.2 High 126 High 0.21% Low
14 3.9 High 3.6 High 3.9 Med 1.3 Med 1.2 Low 19.5 High 71 Low 0.80% High
15 4.2 High 3.4 High 6.1 High 1.5 Med 1.2 Low 18.3 High 61 Low 0.50% Med
16 3.3 Med 2.5 Med 2.6 Med 0.8 Low 1.0 Low 8.0 Med 87 Med 0.53% Med
17 2.9 Med 2.0 Med 3.1 Med 1.1 Low 1.3 Low 5.3 Low 70 Low 0.25% Low
18 2.2 Low 1.0 Low 2.3 Low 0.9 Low 1.8 Med 5.3 Low 96 Med 0.25% Low
19 2.4 Low 1.5 Low 2.3 Low 1.0 Low 1.5 Med 9.6 Med 123 High 0.58% Med
20 1.9 Low 2.0 Med 2.2 Low 1.0 Low 1.1 Low 14.8 High 144 High 0.51% Med
21 2.3 Low 1.6 Low 1.9 Low 0.9 Low 2.6 High 22.7 High 205 High 0.63% Med
22 1.1 Low 1.7 Low 2.0 Low 0.9 Low 3.9 High 17.7 High 188 High N/A
23 2.2 Low 1.2 Low 2.7 Med 1.2 Med 1.7 Med 12.8 High 93 Med N/A
a - Score (Min-Max);  Vegetation (0-good riparian veg, 5-riparian vegetation absent);  Erosion (0-low erosion, 5-high erosion)
b - Average; all values in feet

Upper Vert Separationb Floodplain Widthb Approx Channel SlopeVegetationa Erosiona Channel Widthb Channel Depthb Low Vert Separationb
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Table 6 - Suitability of stream restoration practices by stream segment 

 

  

Segment General Notes 
Vertical 

Posts
Engineered 
Rock Riffles Rock Weirs

Tree Carcass 
Placement

Riparian 
Planting

1
no immediate  rock source, no immediate  juniper 
source, high event flow potentia l , high ag use Medium Low Low Low Medium

2
no immediate  rock source,  juniper source, high 
event flow potentia l , Medium Low Low Medium Medium

3
no immediate  rock source,  juniper source, high 
event flow potentia l , Medium Low Low Medium Medium

4 some rock present, good juniper source, s tream s ide 
vegetation in areas , some tree carcass  present

Medium Low Low High High

5 some rock present, good juniper source, s tream s ide 
vegetation in areas , some tree carcass  present

Medium Low Low High High

6
some rock present, good juniper source, s tream s ide 
vegetation in areas , some tree carcass  present, 
channel  constra ined by road

Medium Medium Medium High High

7
 good rock present, good juniper source, s tream s ide 
vegetation in areas , some tree carcass  present, 
channel  constra ined by road

Medium Medium Medium High High

8
good rock present, good juniper source, s tream s ide 
vegetation in areas , some tree carcass  present, 
channel  constra ined by road, rock weirs  present

Medium Medium High High High

9
some rock present, good juniper source, some tree 
carcass  present High Medium Medium High High

10
some rock present, good juniper source, some tree 
carcass  present High Medium Medium High High

11
some rock present, good juniper source, area  of 
deep sediment High Low Low Medium High

12
some rock present, good juniper source, area  of 
deep sediment High Low Low High High

13 some rock present, some juniper High Low Low Medium High
14 some rock present, some juniper High Low Low Medium High

15
no immediate  rock source, no immediate  juniper 
source, narrow inset channel , poor soi l s High Low Low Low Medium

16
no immediate  rock source, no immediate  juniper 
source, narrow inset channel , poor soi l s High Low Low Low Medium

17
no immediate  rock source, no immediate  juniper 
source, narrow inset channel , poor soi l s High Low Low Low Medium

18
no immediate  rock source, no immediate  juniper 
source,  poor soi l s High Low Low Low Medium

19
no immediate  rock source, no immediate  juniper 
source,  poor soi l s , smal l  channel High Medium Medium Low Medium

20
no immediate  rock source, no immediate  juniper 
source, wide inset floodpla in,  some vegetation High Medium Medium Low Medium

21
no immediate  rock source, no immediate  juniper 
source, wide inset floodpla in,  some vegetation High Medium Medium Low Medium

22
no immediate  rock source, no immediate  juniper 
source, wide inset floodpla in,  some vegetation High Medium Medium Low Medium

Suitability of Identified Practices
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Additional In-Stream Considerations 
The list of proposed in-stream restoration options discussed previously is not exhaustive and other in-
stream restoration practices may be preferable in certain applications.  Specific actions may be 
necessary to address headcuts such as what has developed just upstream from Severance Dam.  Other 
process-based solutions such as zero-stage could be applicable in some of the side tributaries.  

Other practices that bridge the gap between the in-stream and upland practices can be instituted 
opportunistically. For example, juniper clearing in close proximity to drainages can be approached using 
a lop and scatter method in order to reduce direct rainfall on soil and disrupt overland flow. Instituting 
grazing management practices and maintaining fences along stream corridors and riparian areas would 
be highly beneficial.    
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Digital Deliverables 
A geo-database was created that consists of all relevant line and polygon 
datasets used during and derived from the processing associated with this 
project.  The geo-database contents are shown on the right. 

Abiotic_Score – A derivative of the Juniper_Priority polygon coverage (see 
below) with the added field of ABIO_SC, representing the abiotic score. 

Aspect – a polygon coverage consisting of an integer ASPECT value ranging 
from 1- 8 where 1-N, 2-NE, 3-E,4-SE, 5-S, 6-SW, 7-W, 8-NW.  The coverage 
was generated from the USGS 10m DEM on a 200-ft grid basis.  The grid 
was reclassified into the 8 cardinal directions and converted into a 
shapefile.   

Degradation_Score – A derivative of the Juniper_Priority polygon coverage 
(see below) with the added field of DEG_SCORE, representing the 
degradation score. 

EcoState – Coverage created by Crook SWCD detailing the ecological 
classification in the watershed. 

Juniper_Priority – This coverage was 
developed to prioritize the juniper areas in 
the Camp Creek Watershed  The scoring in 
the database is set up as detailed in that 
section.  The fields included in this dataset are 
detailed in the table on the right. 

JuniperCuts_ODFW – This coverage was 
provided by Crook SWCD and originally 
sourced from ODFW.  The coverage includes 
landowner and date information. 

LandCover_INR – This a vectorized version of 
the raster land classification coverage 
developed by the Institute of Natural 
Resources.  The coverage includes the land 
code, description, and juniper phase 
information. 

MuleDeerWR – A polygon coverage from 
ODFW showing the mule deer winter range in 
the area. 

Roads – Roads (paved and gravel) throughout 
the watershed.  Data sourced from Oregon Spatial Data Library. 
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SageGrouse – Sage grouse areas in the Camp Creek area.  Core Area and Low Density areas are 
identified, although all Core Areas fall outside of the Camp Creek Watershed. 

Slope_Class – Classed slope values for the Camp Creek area.  Slope Class is divided as 0 = 0%-15%, 1 = 
15%-40%, and 2 = slopes greater than 40%. 

Soils – SSURGO soils data for the area. 

Stream_Survey – This line coverage was digitized by RSI staff from 1 ft aerial photos.  The stream was 
classified into 500-foot sections that were used as measurement units for the ground survey.     -  

Streams – Named streams from the National Hydrography Dataset clipped to the Camp Creek 
Watershed. 

Subwatersheds – Subwatersheds based on HUC6 boundaries for the Camp Creek Watershed. 

Taxlots – Taxlots for the Camp Creek Watershed supplied by Crook SWCD 

Watershed_Boundary – Watershed boundary of the Camp Creek drainage. 

 

Drone imagery is also provided in the form of tiled orthophoto GeoTiffs in the directory titled 
“Drone_Ortho_Tiled”.  Images are divided into 30K x 30K pixel blocks with 0.1 ft resolution (3,000 ft x 
3,000 ft resultant tiles) and organized in row-letter column-number format with 43 total tiles in GeoTiff 
8-bit format.  The tile naming scheme is shown in Figure 52 and provided in digital format with the 
deliverables. 
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Figure 52 - UAV orthophoto tile scheme 
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