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Figure 6.  Correlation Between the Seven-day Maximum Stream Temperature and Drainage Area for Sites in 
the Lower Cow Creek Watershed 
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Stream temperature is driven by the interaction of many variables, such as stream channel 
characteristics. Streams with narrow channels tend to have cooler stream temperatures.  A stream 
with a gentle gradient is typically wide, shallow, and has a slow velocity, which contributes to 
increased stream temperatures.  Energy exchange may involve solar radiation, longwave radiation, 
evaporative heat transfer, convective heat transfer, conduction, and advection (Lee 1980 and Beschta 
and Weatherred 1984).  For a stream with a given surface area and stream flow, an increase in the 
amount of heat entering a stream from solar radiation will produce a proportional increase in stream 
temperature (Brown 1972).  Solar radiation is the most important radiant energy source heating 
streams during the day (Brown 1983). 

Management activities that decrease riparian shade and contribute to the introduction of bedload 
sediment, which results in increased width to depth ratios and stream surface areas, can increase the 
amount of solar radiation intercepted by a stream.   Water withdrawals during the summer may also 
increase the effect solar radiation has on water temperatures, as demonstrated by Brown=s equation 
(Brown 1972). This WQRP was developed to address stream shade, flow, and stream channel 
morphology as factors affected by land management activities that may contribute to elevated water 
temperatures in the Lower Cow Creek Watershed. 
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Disturbance of the riparian area and stream channel from landslides and floods can also increase the 
amount of solar radiation intercepted by a stream.  However, these are considered natural processes 
and are Aexpected@ change agents considered by the ACS (USDA and USDI 1994).  The changes in 
riparian vegetation caused by landslides and floods will likely fluctuate within the range of natural 
variability for this watershed.  Such an analysis is considered to be outside the scope of this 
assessment.  This WQRP focuses on areas where Federal land management activities have 
influenced natural disturbance and affected water quality. 

Temperature Factor 1. Stream Shade 

Riparian vegetation can effectively reduce the total daily solar heat load.  Without riparian 
vegetation, most incoming solar energy would be available to heat the stream.  The shadow model 
(Park 1993) was used to estimate the amount of existing shade in riparian areas along perennial 
streams in the Lower Cow Creek Watershed.  Modeling parameters included active channel width, 
vegetative overhang, riparian tree height, shade density, and stream orientation.  Active channel 
width, vegetative overhang, and the distance from the tree to the stream channel were calculated 
based on stream order or derived from field observations.  Only data on BLM-administered lands 
were verified in the field.  Data were not collected on private lands.  Target shade was determined by 
using reference stream reaches.  These reference stream reaches had trees in the riparian areas that 
were at the site potential tree height (which is considered to be the average maximum height and 
average maximum shade possible given site conditions).  The number of years required for riparian 
vegetation to provide target shade was calculated based on the estimated number of years it would 
take trees to reach the site potential tree height.  Tributary streams contributing at least 2.5 percent of 
the summer stream flow to Cow Creek, as measured at the point of confluence, were considered to 
influence Cow Creek stream temperatures and were included in the assessment. 

Stream channel shade changes as forest stands grow.  The target shade value is calculated based on 
site characteristics and site potential tree height. Target shade values represent the maximum 
potential stream shade.  Tables 7 and 8 display the existing and target shade values for Federally-
administered and all lands in the Lower Cow Creek Watershed.  The type of disturbance listed was 
commonly Aharvest@, which means timber harvesting.  Fire disturbance may have reduced shade in 
some areas of the watershed but fire was not listed separately.  Other natural processes that may 
reduce shade in riparian areas include drought, insect damage, disease, and blow down.  Shade along 
some portions of Cow Creek has been reduced by agriculture and human settlement. 

In the Lower Cow Creek Watershed, the largest decrease in shade on Federally-administered lands is 
due to the harvest of trees in the riparian area.  Based on the percent of stream miles and amount of 
shade loss, the Lower Union, Buck Martin, and Lower Middle Creek Drainages would be the highest 
priority areas to conduct shade restoration activities on Federally-administered lands in the 
watershed (see Table 7). However, the decreased amount of shade on Federally-administered lands 
in these three Drainages probably had a small-to-moderate affect on increasing stream temperatures 
within the Lower Cow Creek Watershed. 
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Table 7. Current Shade Conditions and Potential Recovery on Federally-Administered Lands in the Lower 
Cow Creek Watershed. 

Subwatershed 
Drainage 

Percent of 
Stream Miles 

in the 
Watershed1 

Percent 
Existing 
Shade 

Percent 
Probable 
Target 
Shade 

Percent Difference 
Between Target 

and Existing 
Shade 

Type of 
Disturbance 

Years to 
Shade 

Recovery2 

Riddle Subwatershed 11.3 89 91 -2 Harvest 5 
Catching Creek 3.1 87 91 -4 Harvest 8 
Council Creek 0.7 94 94 -1 Harvest 8 
Jerry Creek N/A N/A N/A N/A N/A N/A 
Mitchell Creek 3.7 88 90 -2 Harvest 5 
Riddle N/A N/A N/A N/A N/A N/A 
Russell Creek 3.2 90 91 -1 Harvest 8 
Shoestring 0.6 91 91 0 Harvest 0 
Lower Cow Creek 
Subwatershed 12.9 76 89 -13 Harvest 22 

Beatty Creek 0.2 69 86 -17 Harvest 56 
Buck Creek 4.2 74 89 -16 Harvest 24 
Doe Creek 2.7 77 91 -14 Harvest 24 
Iron Mountain 4.4 84 91 -7 Harvest 8 
Polan Creek 0.7 65 84 -20 Harvest 56 
Rattlesnake Frontal 0.4 61 82 -21 Harvest 40 
Salt Cow Creek 0.4 38 75 -37 Harvest 56 
Middle Cow Creek 
Subwatershed 7.6 81 91 -11 Harvest 18 

Cattle Creek 4.6 78 92 -14 Harvest 24 
Mile 15 Frontal 0.2 76 88 -11 Harvest 40 
Table Creek 2.9 85 90 -5 Harvest 8 
Upper Cow Creek 
Subwatershed 11.9 73 89 -16 Harvest 29 

Darby Creek 2.6 83 89 -7 Harvest 8 
Lower Union 4.0 67 89 -22 Harvest 40 
Middle Cow Frontal 0.8 71 87 -16 Harvest 40 
Upper Cow Frontal 1.5 63 83 -19 Harvest 40 
Upper Union 3.1 76 90 -14 Harvest 24 
Lower Middle Creek 
Subwatershed 7.8 66 88 -21 Harvest 35 

Buck Martin 2.5 66 92 -26 Harvest 40 
Martin Middle 2.5 81 90 -10 Harvest 24 
Lower Middle Creek 1.4 47 80 -33 Harvest 40 
Smith Creek 0.6 75 88 -12 Harvest 40 
Hare Creek 0.8 48 78 -29 Harvest 40 
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Table 7. Current Shade Conditions and Potential Recovery on Federally-Administered Lands in the Lower 
Cow Creek Watershed. 

Subwatershed 
Drainage 

Percent of 
Stream Miles 

in the 
Watershed1 

Percent 
Existing 
Shade 

Percent 
Probable 
Target 
Shade 

Percent Difference 
Between Target 

and Existing 
Shade 

Type of 
Disturbance 

Years to 
Shade 

Recovery2 

Upper Middle Creek 
Subwatershed 1.4 80 89 -9 Harvest 14 

Brush Middle 0.4 88 90 -1 Harvest 0 
Gravel Creek N/A N/A N/A N/A N/A N/A 
South Fork Middle Creek 0.2 52 84 -32 Harvest 56 
Upper Middle Creek 0.7 85 91 -6 Harvest 8 

1. Percent of Stream Miles in the Watershed refers to the percent of stream miles in a Subwatershed or Drainage out of the total stream miles in the 

Lower Cow Creek Watershed. 

2.  Years to Recovery uses the weighted average tree height with DEQ=s site index scale for trees in the riparian area to determine the number of years 

needed to reach the target height. 

N/A The drainage does not contain Federally-administered land along the perennial stream channels.
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Table 8. Current Shade Conditions and Potential Recovery for All Lands in the Lower Cow Creek 
Watershed. 
Subwatershed 
Drainage 

Percent of 
Stream Miles 

in the 
Watershed1 

Percent 
Existing 
Shade 

Percent 
Probable 
Target 
Shade 

Percent Difference 
Between Target 

and Existing 
Shade 

Type of 
Disturbance 

Years to 
Shade 

Recovery2 

Riddle Subwatershed 41.9 68 87 -18 Harvest 33 
Catching Creek 8.3 77 91 -14 Harvest 24 
Council Creek 6.5 83 90 -8 Harvest 24 
Jerry Creek 2.7 29 61 -32 Harvest 40 
Mitchell Creek 8.2 68 91 -23 Harvest 40 
Riddle 4.1 42 68 -26 Harvest 40 
Russell Creek 8.2 81 90 -9 Harvest 24 
Shoestring 4.0 57 91 -35 Harvest 56 
Lower Cow Creek 
Subwatershed 34.5 67 89 -22 Harvest 39 

Beatty Creek 2.0 72 88 -17 Harvest 40 
Buck Creek 7.8 66 89 -24 Harvest 40 
Doe Creek 12.4 68 91 -23 Harvest 40 
Iron Mountain 6.1 78 91 -13 Harvest 24 
Polan Creek 3.3 56 82 -26 Harvest 56 
Rattlesnake Frontal 1.4 55 80 -25 Harvest 24 
Salt Cow Creek 1.7 50 80 -31 Harvest 56 
Middle Cow Creek 
Subwatershed 19.8 67 89 -22 Harvest 37 

Cattle Creek 8.0 70 92 -22 Harvest 40 
Mile 15 Frontal 4.1 42 78 -36 Harvest 56 
Table Creek 7.6 76 91 -15 Harvest 24 
Upper Cow Creek 
Subwatershed 31.5 70 89 -19 Harvest 34 

Darby Creek 5.1 68 91 -23 Harvest 40 
Lower Union 7.1 68 91 -23 Harvest 40 
Middle Cow Frontal 3.1 63 84 -22 Harvest 40 
Upper Union 12.2 78 91 -13 Harvest 24 
Upper Cow Frontal 4.0 57 80 -23 Harvest 40 
Lower Middle Creek 
Subwatershed 20.3 64 87 -23 Harvest 41 

Buck Martin 6.4 56 88 -32 Harvest 56 
Hare Creek 2.9 44 78 -33 Harvest 56 
Lower Middle Creek 2.6 50 80 -30 Harvest 40 
Martin Middle 6.7 83 91 -8 Harvest 24 
Smith Creek 1.6 72 89 -17 Harvest 24 
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Table 8. Current Shade Conditions and Potential Recovery for All Lands in the Lower Cow Creek 
Watershed. 
Subwatershed 
Drainage 

Percent of 
Stream Miles 

in the 
Watershed1 

Percent 
Existing 
Shade 

Percent 
Probable 
Target 
Shade 

Percent Difference 
Between Target 

and Existing 
Shade 

Type of 
Disturbance 

Years to 
Shade 

Recovery2 

Upper Middle Creek 
Subwatershed 

13.0 73 92 -19 Harvest 40 

Brush Middle 0.9 78 93 -14 Harvest 24 
Gravel Creek 1.3 36 91 -54 Harvest 56 
S Fork Middle Creek 8.6 78 92 -14 Harvest 40 
Upper Middle Creek 2.3 72 90 -18 Harvest 40 

1. Percent of Stream Miles in the Watershed refers to the percent of stream miles in a Subwatershed or Drainage out of the total stream miles in Cow 
Creek Watershed. 
2.  Years to Recovery uses the weighted average tree height with DEQ=s site index scale for trees in the riparian area to determine the number of years 
needed to reach the target height. 

Summary and WQRP Targets 

The NWFP provides Standards and Guidelines for the removal of trees in Riparian Reserves on 
Federally-administered land (USDA and USDI 1994).  Current management activities are designed 
not to decrease the amount of shade covering stream channels.  Thinning in Riparian Reserves may 
decrease stream shade in some areas during the first few years.  However, these activities are 
designed to promote the growth of riparian trees and decrease the number of years to shade recovery. 
The data in Table 9 are an average of all the stream reaches on Federally-administered land in the 
watershed contributing 2.5 percent or more of summer stream flow to Cow Creek.  Shade recovery 
on Federally-administered land in the watershed is expected to occur in about 21 years.  However, 
some areas will take longer while other areas already have the optimum amount of shade.  Infrequent 
natural disturbances, such as floods and landslides, may affect shade recovery. 

Table 9. Summary of Riparian Shade Conditions and Potential Recovery on Federally- 
Administered Lands in the Lower Cow Creek Watershed. 

Percent 
Existing 
Shade 

Percent 
Probable 

Target Shade 

Percent Difference 
Between Target 

and Existing Shade 

Type of 
Disturbance 

Years to 
Shade 

Recovery1 

Proposed Treatments 

77 89 -12 Harvest 21 

Follow the Aquatic Conservation 
Strategy for Management 
Activities in Riparian Reserves 
Adjacent to Perennial Streams. 

1. Years to Recovery uses the weighted average tree height with DEQ=s site index scale for trees in the riparian area to 
determine the number of years needed to reach the target height. 
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Temperature Factor 2. Flow 

The temperature change produced by a given amount of heat is inversely proportional to the volume 
of water heated, such as the water in a stream (Brown, 1983).  Water temperature in a stream with 
less flow will increase faster than a stream with more flow, if all other channel and riparian 
characteristics are the same. 

Stream temperatures in the Lower Cow Creek Watershed can be affected by groundwater flows. 
Groundwater input has the tendency to cool streamflow.  The groundwater may come from fractured 
bedrock or deep soils that produce sustained summer flows.  Shallow soils have low water storage 
capacities and contribute less to summer flows.  Melting snow may also contribute to summer flows 
and cool stream temperatures.  Groundwater inflow tends to cool summer stream temperatures and 
augment summertime flows.  Reducing or eliminating groundwater inflow allows streams to become 
warmer.  Water withdrawals are addressed in the flow modification parameter.  No federal water 
withdrawals are affecting stream temperatures in the Lower Cow Creek Watershed. 

Temperature Factor 3. Stream Channel Morphology 

While solar radiation and flow play a large role in determining stream temperature, stream channel 
morphology can also affect stream temperature.  Streams that are narrow and have a high percentage 
of their streambed dominated by cobble and gravel are affected less than wide channels dominated 
by bedrock. Large wood plays an important role in creating stream channel morphology. 
Obstructions created by large wood help gravel accumulate.  Gravel helps decrease the amount of 
water exposed to solar energy, since some of the water travels under the gravel.  The removal of 
large wood has affected stream channel morphology.  The large wood held the alluvial material in 
place, preventing the stream channels from down cutting and widening, which can increase stream 
temperatures.  Stream morphology is discussed more in the habitat modification parameter section. 

Management Actions 

The NWFP Standards and Guidelines require Riparian Reserves along streams.  Riparian Reserve 
widths, described in the ACS portion of the Standards and Guidelines, are based on the site potential 
tree height (160 feet in the Lower Cow Creek Watershed) or a minimum slope distance, whichever is 
greatest, unless described otherwise in a watershed analysis. Timber harvesting in Riparian 
Reserves is allowed under certain conditions, such as when catastrophic events result in degraded 
riparian conditions or when thinning, salvaging, or fuelwood cutting would help attain ACS 
objectives. In addition, silvicultural practices to control stocking, re-establish and manage stands, 
and acquire desired vegetation characteristics may be necessary to achieve ACS objectives. 

Management activities to influence the amount of shade could include allowing riparian vegetation 
to grow to provide the target shade value and using silvicultural practices to meet ACS objectives. 
The watershed analysis recommends the following in Riparian Reserves: 

$ Thinning in Riparian Reserves to maintain or enhance the growth of conifers, 
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$ Thinning in Riparian Reserves that are overstocked (due to fire suppression) to reduce fire 
hazard and loss of ecological function, 

$ Planting understocked Riparian Reserves. 

Areas to focus activities might include: 

$ Dense stands, 

$ Dense stands with an elevated risk of catastrophic fires and loss of ecological function, 

$ Understocked stands that would provide the greatest benefit to streams on the water quality 


limited list for exceeding the water temperature standard. 

Parameter 2. Habitat Modification 

Introduction/Listing Validation 

The beneficial uses affected by habitat modification include resident fish and aquatic life and 
salmonid fish spawning and rearing.  The Oregon water quality standards that apply are: 

The creation of tastes or odors or toxic or other conditions that are deleterious to fish or other 
aquatic life, or affect the potability of drinking water, or the palatability of fish or shellfish 
shall not be allowed [OAR 340-41 B (basin)(2)(i)], 

or: 

Waters of the State shall be of sufficient quality to support aquatic species without 
detrimental changes in the resident biological communities [OAR 340-41-027]. 

A stream is listed as water quality limited if there is documentation that habitat conditions are a 
limitation to fish or other aquatic life.  Streams listed for habitat modification in the Lower Cow 
Creek Watershed include Cow Creek and Middle Creek (see Figure 7).  Middle Creek was listed 
because the Oregon Department of Fish and Wildlife (ODFW) surveys indicated habitat conditions 
were a limitation to fish or other aquatic life. 

The ODFW Aquatic Habitat Inventory (AHI) data and macroinvertebrate data collected by the BLM 
were used to document overall channel conditions and the biological potential of fish-bearing stream 
reaches in the watershed. The ODFW AHI surveys indicated many of the second through fifth order 
streams in the watershed do not meet the Large Woody Debris (LWD) Frequency (four or more 
functional key pieces of wood per 100 meters for 50 percent of the stream length) used by ODEQ to 
list a stream as water quality limited for habitat modification.  Functional key pieces of wood are 
defined as at least 33 feet (10 meters) in length and 24 inches (0.6 meters) in diameter.  Large woody 
debris is defined as a functional key piece of woody debris with an adequate length and diameter to 
be stable within a channel. All of the surveyed reaches on Middle Creek do not meet the Oregon 
Coast Salmon Restoration Initiative (CSRI) key LWD criteria used by ODEQ (see Table 10). 
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Therefore, the listing of Middle Creek appears to be valid for habitat modification based on key 
LWD frequency. 

Pool Frequency was not summarized by ODFW for this watershed.  However, low pool frequency 
was also identified by ODEQ as one of the causes for including Middle and Cow Creeks on the 
water quality limited list for habitat modification. 

Table 10. Summary of ODFW Large Woody Debris Data Used by ODEQ to List Cow and 
Middle Creeks for Habitat Modification. 

Stream Name Reach Number Large Woody Debris Frequency Per 100 Meters 
(CSRI standard = At Least 4 Per 100 meters) 

Cow Creek ND ND 

1 0.9 

2 1.5 

3 1.7 

Middle Creek 4 3.5 
ND = No Data 

Aquatic Habitat Inventory 

The analysis of stream survey data for this WQRP concentrated on five attributes at the stream reach 
scale: 1) percent pool area, 2) riffle width/depth ratio, 3) riparian conifer size, 4) pieces of large 
wood, and 5) key pieces of large wood. All of these attributes, except for riparian conifer size, have 
been accepted by Federal and State teams in Oregon as core attributes needed to assess stream 
conditions. In addition, they are included in the Interagency Aquatic Database and GIS, which is a 
compilation of stream surveys from various agencies in Oregon.  These attributes are inventoried by 
the Forest Service, BLM, and ODFW following similar protocols.  Riparian conifer size is discussed 
in this WQRP because of important relationships between aquatic and riparian functions. 

Data collected in the ODFW AHI can be used to identify the components that may limit the aquatic 
habitat and fishery resource from reaching their optimal functioning condition.  The Habitat 
Benchmark Rating System is a method developed by the Umpqua Basin Biological Assessment 
Team (BAT) to rank aquatic habitat conditions.  The BAT consists of fisheries biologists from the 
Southwest Regional Office of the ODFW, Coos Bay BLM District, Roseburg BLM District, 
Umpqua National Forest, and Pacific Power and Light Company.  This group of local fisheries 
biologists addresses and resolves local questions and problems associated with the fisheries resource 
in the Umpqua Basin.  The matrix designed by the BAT provides a framework to easily and 
meaningfully categorize habitat condition.  This matrix is not intended to reflect quality of the 
habitat condition of each stream reach but to summarize the overall condition of the surveyed 
reaches. The matrix consists of four rating categories Excellent, Good, Fair, and Poor.  How the 
ratings correlate with the National Marine Fisheries Service (NMFS) Matrix are shown in Table 11. 
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The NMFS Matrix is used during Section 7 consultation with NMFS to determine the effects of a 
land management action on fisheries and fish habitat. 

Table 11. Comparison of the Aquatic Habitat Ratings (AHR) to the NMFS Matrix Ratings. 

ODFW Aquatic Habitat Inventories NMFS Matrix 

Excellent or Good Properly Functioning 

Fair At Risk 

Poor Not Properly Functioning 

The ODFW conducted Aquatic Habitat Inventories on 22 streams in the Lower Cow Creek 
Watershed. Most of the 67 stream reaches identified in the inventories were rated as being in fair 
condition (see Table 12). Two of the stream reaches were rated as being in good condition and 
seven of the reaches were rated as being in poor condition.  Six of the seven stream reaches rated as 
poor were located in the Upper or Lower Middle Creek subwatersheds.  The lack of LWD seemed to 
be the limiting factor in most of the stream reaches.  Increased sedimentation, hardwood dominated 
riparian areas, the lack of large conifers available for future recruitment of LWD, low percent pool 
area, and the lack of shade contributing to higher stream temperatures were other limiting factors in 
some of the stream reaches. About 97 percent of the surveyed stream reaches would be rated as At 
Risk or Not Properly Functioning (87 and 10 percent, respectively) according to the NMFS Matrix. 
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Table 12. Summary of ODFW Survey Data in the Lower Cow Creek Watershed 

Stream Reach % Pool 
Area 

Residual 
Pool Depth 

Riffle 
W/D Ratio 

% Fines 
in Riffles 

% Gravel 
in Riffles 

Riparian 
Vegetation 

(dom/subdom) 

Riparian 
Conifer Size 

% 
Shade 

LWD pieces 
per 100m 

LWD vol 
per 100m 

Aquatic Habitat 
Rating (AHR) 

Ash (Mitchell) Cr 1 41.2 0.5 24.3 1 69 hdwd/con small 79 0.1 0.3 Fair 

2 28.8 0.5 22.0 2 69 hdwd/con small 97 0.6 0.5 Fair 

3 4.7 0.6 18.9 1 52 hdwd/con small 89 1.7 6.8 Fair 

4 7.1 0.5 18.5 0 42 hdwd/con medium 94 6.9 13.6 Fair 

Beatty Cr 1 8.3 0.5 17.0 3 75 con/hdwd medium 99 6.3 19.0 Fair 

Buck (Cow Cr) 1 13.6 0.5 13.3 3 26 hdwd/con medium 91 16.6 43.7 Fair 

2 33.2 0.5 15.7 3 45 con/hdwd medium 79 5.6 5.8 Fair 

Buck (Middle Cr) 1 24.8 0.3 20.6 8 30 con/hdwd small 83 8.4 11.8 Fair 

2 20.8 0.3 18.8 8 24 con/hdwd small 82 1.2 1.1 Fair 

3 1.9 0.8 25 0 100 con/hdwd small 96 3.5 9.2 Fair 

Catching Cr 1 18.3 0.4 21.8 1 52 hdwd/con small 93 0.5 0.3 Fair 

2 32.2 0.4 26.7 1 53 hdwd/con small 93 1.0 1.2 Fair 

3 16.0 0.3 28.3 2 37 con/hdwd small 95 0.7 0.9 Fair 

4 30.0 0.4 19.4 3 23 con/hdwd medium 99 2.1 8.0 Fair 

Cattle Cr 1 14.7 0.4 21.8 1 47 hdwd/con small 88 1.4 3.2 Fair 

2 15.8 0.5 16.8 0 33 hdwd/con small 62 1.6 1.4 Fair 

3 13.7 0.7 17.9 1 39 hdwd/con small 66 5.1 8.1 Fair 
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Table 12. Summary of ODFW Survey Data in the Lower Cow Creek Watershed 

Stream Reach % Pool 
Area 

Residual 
Pool Depth 

Riffle 
W/D Ratio 

% Fines 
in Riffles 

% Gravel 
in Riffles 

Riparian 
Vegetation 

(dom/subdom) 

Riparian 
Conifer Size 

% 
Shade 

LWD pieces 
per 100m 

LWD vol 
per 100m 

Aquatic Habitat 
Rating (AHR) 

Cedar Gulch 1 21.8 0.2 10.9 5 16 hdwd/con small 87 5.1 8.0 Fair 

2 40.0 0.3 6.1 68 10 con/hdwd medium 61 5.1 7.3 Poor 

Council Cr 1 23.0 0.3 15.4 0 50 hdwd/con small 94 0.5 0.3 Fair 

2 -- -- -- -- -- -- -- -- -- -- -- 

3 23.0 0.4 17.8 4 32 con/hdwd small 95 3.2 10 Fair 

Darby Cr 1 22.4 0.6 13.1 0 58 hdwd/con small 85 4.9 8.9 Fair 

2 15.8 0.5 15.0 0 55 hdwd/con small 60 11.0 28.6 Fair 

3 14.9 0.6 14.0 0 59 con/hdwd medium 90 19.0 50.8 Good 

Doe Cr 1 12.8 0.5 16.7 3 42 hdwd/con small 92 1.0 2.0 Fair 

2 26.1 0.5 20.9 1 58 con/hdwd small 93 1.7 1.4 Fair 

3 17.4 0.4 15.9 1 63 con/hdwd small 75 0.6 0.4 Fair 

4 15.4 0.4 14.0 1 57 con/hdwd small 95 2.4 3.7 Fair 

5 8.5 0.4 10.0 0 52 con/hdwd small 80 0.7 1.0 Fair 

Iron Mountain Cr 1 20.9 0.5 16.2 0 29 hdwd/con small 86 1.9 3.9 Fair 

2 24.3 0.6 15.0 3 56 hdwd/con medium 91 2.4 6.2 Fair 

3 8.7 0.5 16.9 0 50 hdwd/con medium 80 5.4 12.3 Fair 

4 12.1 0.6 11.3 0 62 con/hdwd small 89 6.1 16.4 Fair 
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Table 12. Summary of ODFW Survey Data in the Lower Cow Creek Watershed 

Stream Reach % Pool 
Area 

Residual 
Pool Depth 

Riffle 
W/D Ratio 

% Fines 
in Riffles 

% Gravel 
in Riffles 

Riparian 
Vegetation 

(dom/subdom) 

Riparian 
Conifer Size 

% 
Shade 

LWD pieces 
per 100m 

LWD vol 
per 100m 

Aquatic Habitat 
Rating (AHR) 

Little Dads Cr 1 20.6 0.6 23.8 5 59 con/hdwd medium 97 7.4 32.6 Fair 

2 17.7 0.4 26.0 10 80 con/hdwd medium 96 8.8 30.5 Fair 

Live Oak Cr 1 48.9 0.6 16.5 17 63 con/hdwd small 84 4.4 9.4 Fair 

2 77.1 0.5 33.5 35 28 con/hdwd small 45 0.7 0.7 Poor 

Martin Cr 1 6.0 0.4 27.0 9 30 con/hdwd medium 90 3.0 8.5 Fair 

2 -- 0.0 15.8 6 24 con/hdwd medium 72 2.9 4.6 Poor 

Middle Cr 1 22.7 0.8 21.5 9 24 hdwd/con small 69 0.9 2.5 Fair 

2 12.3 0.7 23.0 5 20 con/hdwd medium 67 1.5 4.1 Poor 

3 7.8 0.4 28.6 8 36 hdwd/con small 88 1.7 2.7 Fair 

4 0.3 0.4 35.0 17 40 hdwd/con small 75 3.5 12.7 Poor 

Peavine Cr 1 14.8 0.4 22.2 5 15 con/hdwd small 69 1.0 2.0 Poor 

2 32.0 0.4 27.8 5 26 con/hdwd small 70 2.5 2.1 Fair 

3 11.2 0.4 20.2 6 28 hdwd/con small 98 2.6 9.7 Fair 

Russell Cr 1 8.6 0.5 28.0 0 23 hdwd/con small 82 1.5 1.2 Fair 

2 19.1 0.3 21.3 0 23 hdwd/con small 99 3.4 7.6 Fair 

Salt Cr 1 13.8 0.4 -- -- -- hdwd/con small 96 9.6 32.2 -- 

2 2.7 0.3 5.0 41 33 hdwd/con medium 50 3.1 3.9 Fair 
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Table 12. Summary of ODFW Survey Data in the Lower Cow Creek Watershed 

Stream Reach % Pool 
Area 

Residual 
Pool Depth 

Riffle 
W/D Ratio 

% Fines 
in Riffles 

% Gravel 
in Riffles 

Riparian 
Vegetation 

(dom/subdom) 

Riparian 
Conifer Size 

% 
Shade 

LWD pieces 
per 100m 

LWD vol 
per 100m 

Aquatic Habitat 
Rating (AHR) 

3 1.0 0.2 -- -- -- hdwd/con small 72 4.3 1.3 -- 

Shoestring Cr 1 0.9 0.4 -- -- -- hdwd/con small 87 1.5 0.4 -- 

2 -- 0.0 -- -- -- con/hdwd small 95 0.5 1.0 -- 

S. Fork Middle Cr 1 2.8 0.5 23.5 10 22 hdwd/con small 74 1.5 2.6 Poor 

2 5.0 0.4 22.8 10 35 hdwd/con small 90 2.6 4.7 Fair 

3 2.5 0.4 16.3 15 36 con/hdwd small 97 2.5 3.5 Fair 

4 60.6 0.7 31.0 63 31 hdwd/con small 82 5.7 15.5 Fair 

5 28.5 0.6 17.4 48 45 con/hdwd small 70 4.2 10.6 Fair 

Table Cr 1 31.7 0.5 22.0 0 20 con/hdwd medium 92 2.1 7.4 Fair 

2 50.8 0.5 3.0 0 75 hdwd/con medium 96 3.4 12.6 Good 

3 26.3 0.7 -- -- -- hdwd/con medium 74 4.0 15.2 -- 

4 38.4 0.5 16.0 10 70 con/hdwd med/large 86 4.8 13.8 Fair 

Union Cr 1 28.3 0.7 23.6 4 39 con/hdwd small 74 3.8 14.7 Fair 

2 35.8 0.6 24.6 3 41 con/hdwd small 82 4.6 14.5 Fair 

3 32.3 0.6 21.1 6 56 hdwd/con small 85 6.8 23.2 Fair 

4 4.0 0.4 25.0 0 64 con/hdwd small 96 4.0 10.2 Fair 
-- = no data available 
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