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2004  County Line Creek Monitoring Abstract  
 
An unnamed tributary of County Line Creek was restored through the North Carolina Wetlands 
Restoration Program (NCWRP). The objectives of the project are to: 

1.) Establish an stable dimension, pattern and profile on 3500 feet of an County Line Creek 
2.) Improve habitat within the County Line Creek 
3.) Establish an riparian buffer along the County Line Creek 
4.) Incorporate this project into a watershed wide management plan 

 
This is the 2nd year of the 5-year monitoring plan for the County Line Creek. 
 
Table 1A. Background Information 
 

Project Name County Line Creek 
Designer's Name Kimley-Horn and Associates, Inc 

3001 Weston Parkway 
Cary, NC 27513 

Contractor's Name Unknown 
Project County Henderson/Buncombe County, North Carolina 
Directions to Project Site 

  

From Ashville NC take Route 191 south towards 
Henderson. Approximately 12 mile south of Asheville, 
and Approximately 500 ft north of the 
Henderson/Buncombe County line make a right (west 
onto High Vista Drive) into High Vista Golf Course and 
Estates and the County Line Creek is located in the 
valley on the north side of the main entrance to High 
Vista Golf Course and Estates.  (High Vista is a gated 
community) 

Drainage Area  0.35 sq. mi. 
USGS Hydro Unit 06010105 
NCDWQ Subbasin 04-03-02  Upper French Broad River Basin 
Project Length 3,500 Linear feet 
Restoration Approach 3,500 ft of priority 2 Natural Channel Design (dimension, 

pattern, and profile)  
Date of Completion Fall 2002 
Monitoring Dates October 2003, July, 2004 
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Results and Discussion 
Overall, while the upstream portion of the stream is functioning well and holding grade, the 
stream has areas of concern and areas of immediate need. Table 2 shows a summary of 
monitoring measurement results. The upstream reach of the stream classifies as a B4/B5 with 
rock cross vanes that control and hold the grade from STA: 0+00 to ~STA: 20+00.  Channel 
dimension and pattern are similar to as-built conditions.  There are areas of bank erosion in the 
upstream reach.  The downstream reach of the stream classifies as an E5b/B5 with rock cross 
vanes that control and hold the grade from STA: ~20+00 to ~STA: 35+00.  Channel dimension 
has enlarged over much of this reach and bank failure is producing a pattern this is not similar to 
as-built conditions.  There are areas of severe bank erosion and head-cuts in much of the 
downstream reach.  There are four structures that have completely failed in this reach causing 
head cuts of greater than a foot.  At this point the majority of the structures are holding grade and 
functioning well but repairs at needed in the downstream section.  Vegetation is not succeeding 
to levels required for mitigation credit, replanting trees to obtain mitigation requirements and live 
stakes only in areas where erosion is problematic.  Invasive vegetation is not a major issue on 
this project site.  The fescue should be monitored however, and may need control so more 
diverse herbaceous vegetation can develop.   
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Table 2. Summary of Channel Conditions

Monitoring Year 2003 2004 2003 2004 2003 2004 2003 2004
Bankfull Cross-sectional Area N/A 2.1 N/A 2.0 N/A 18.4 N/A 25.1

Bankfull Width N/A 3.7 N/A 6.0 N/A 18.0 N/A 11.4
Bankfull Mean Depth N/A 0.6 N/A 0.3 N/A 1.0 N/A 2.2
Bankfull Max Depth N/A 1.0 N/A 1.4 N/A 3.0 N/A 3.3

Minimum Maximum Median Minimum Maximum Median Minimum Maximum Median
Meander Wave Length 50 378 124

Radius of Curvature 13 96 41
Beltwidth 15 79 26

Minimum Maximum Median Minimum Maximum Median Minimum Maximum Median
Riffle Length 14 71 29

Riffle Slope 1.2% 4.3% 1.8%
Pool Length 6 40 14

Pool to Pool Spacing 29 246 100
Valley (TOB) Slope 2.7% 6.0% 4.1%

Bankfull Slope 2.5% 6.1% 4.0%

Monitoring Year 2003 2004 2003 2004 2003 2004 2003 2004
d50 N/A 1.17 N/A 1.28 N/A 0.09 N/A 1.22
d84 N/A 13.65 N/A 21.48 N/A 2.40 N/A 10.43

Observed Planted* Observed Planted* Observed Planted*
0 0 910 0 0 0
6 n/a 60 n/a 1 n/a

102 n/a 52 n/a 103 n/a

* Planted value represents number of stems observed alive that were planted.
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The following areas of concern should be monitored closely and considered for repair as 
suggested: 
County Line Creek 

 
 Water piping through Rock Cross Vane structures  

o There are at least eight rock cross vanes that are allowing water to pipe under 
the head rock of the structure or are failing at stations 3+60, 13+10, 20+40, 
27+90, 28+10, 28+60, 33+60, and 34+70  

- At station 3+60 the rock cross vane has water piping under the invert rock 
with a head loss of 2 inches due to the piping.  At this point the structure is 
not at risk of complete failure due to the boulder size used for the vane 
construction, the total number of vanes in the project, and the existing 
vegetation.   

- At station 13+10 the rock cross vane has water piping under the invert 
rock with a head loss of 6 inches due to the piping.  At this point the 
structure is not at risk of complete failure due to the boulder size used for 
the vane construction, the total number of vanes in the project, and the 
existing vegetation.   

- At station 20+40 the rock cross vane has water piping under the invert 
rock with a head loss of 2 inches due to the piping.  At this point the 
structure is not at risk of complete failure due to the boulder size used for 
the vane construction, the total number of vanes in the project, and the 
existing vegetation.   

- At station 27+90 the rock cross vane has water piping under the invert 
rock with a head loss of 2 inches due to the piping.  A head cut is working 
upstream toward this rock vane structure.  There are two structures 
directly downstream from this structure that has failed.  At this point the 
structure is not at risk of complete failure due to the boulder size used for 
the vane construction, the total number of vanes in the project, and the 
existing vegetation, but if the two structures downstream are not repaired 
this structure will most likely fail.   

- At station 28+10 the rock cross vane has failed and needs to be repaired as 
soon as possible the reach near this failed rock vane has a severe head-cut 
of about one foot.    

- At station 28+60 the rock cross vane has failed and needs to be repaired as 
soon as possible the reach near this failed rock vane has a severe head-cut 
of about one and a half foot.  The banks near this reach are severely 
unstable  and the channel is enlarged significantly   

- At station 33+60 the rock cross vane has water piping under the invert 
rock with a head loss of 2 inches due to the piping.  At this point the 
structure is not at risk of complete failure due to the boulder size used for 
the vane construction, the total number of vanes in the project, and the 
existing vegetation.  

- At station 34+70 the rock cross vane has failed and needs to be repaired as 
soon as possible the reach near this failed rock vane has a severe head-cut 
of about one foot.   
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 Areas with bank erosion 
o Bank erosion has been noted at  thirteen locations on the stream  

- There are four areas of bank erosion due to localized head cuts of 4-8 
inches from the piping of water through rock cross vanes and failed 
structures occurred at multiple stations  

- There are two areas of bank erosion due to placement of root wads that 
maybe causing bank erosion  

- There are six meander bends that have  severe bank erosion  
o There are two areas of major bank erosion due to the overland flow and seepage 

at station 11+45  on the left bank and station at 33+00 on the left bank Possible 
repairs would include regarding the gully, preparing this area and seeding with a 
tackafier and straw mulch 

 Vegetation 
o Replanting trees should occur to obtain mitigation requirements  
o The site could benefit from larger containerized trees both for bank stability and 

aesthetics, although mitigation requirements are currently being met.  
o It is recommended to stake in areas where erosion is problematic, particularly 

on outside meander bends.  
o Exotic invasive vegetation is a major issue on this project site.  Without control 

the exotic invasive vegetation will likely out-compete native vegetation for 
resources. A maintenance plan is recommended for control of these species.  
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Photos 
The following are photographs of typical sections and areas of concern throughout the project. 
 

          
              
Typical Riffle STA: 25+15                Typical Pool STA: 10+00 
 
 

            
     
   
Issue Photo 1. Failed Structure STA: 35+10 Issue Photo 2. Bank Erosion & Failed Rock 

Vane  STA: 28+60  
                                                                              
   
          
*There are more issue photos in the photo log of this report 
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COUNTY LINE CREEK
LONG PROFILE
DOWN-STREAM REACH
2004 MONITORING
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COUNTY LINE CREEK
LONG PROFILE
ENTIRE REACH
2004 MONITORING
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1.0 BACKGROUND INFORMATION 
Project planning was initiated for the County Line Stream Restoration in 2000 for 
the implementation of a stream restoration project in the property boundaries of 
High Vista Golf Course and Estates in Henderson and Buncombe County, North 
Carolina (Figure 1).   
 
The project consisted of the analysis of the 0.35 square mile portion of the County 
Line Creek Watershed.  The land uses within the drainage area primarily consist 
of single family residential, and golf course (greens, ponds and golf cart paths) 
land cover.  The stream originates at the base of a small pond although perennial 
spring seeps are common in the catchment. The restoration appears to be laterally 
confined due to limitations of the golf course resulting in very little sinuosity and 
nutrient management of nonpoint source runoff seems to be problematic in the 
catchment.  Algae blooms in the downstream pond are common.  Construction 
was completed in July 2002  
 
Following coordination with local leaders, the Wetlands Restoration Program and 
citizens groups, the project was initiated and focused on the restoration of 
approximately 3500 linear feet of degraded stream within the High Vista Estates.  
The restoration of this portion of County Line Creek, was conducted to correct 
identified system deficiencies including severe bank erosion, channel widening, 
and the loss of aquatic habitat resulting from stream channelization, the loss of 
riparian vegetation, and watershed development.  The goal of the project was to 
develop a stable stream channel with reduced bank erosion, efficient sediment 
transport, enhanced warm water fisheries, and improved overall stream habitat 
and site aesthetics.  Implementation of the project was completed by July 2002. 
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1.1 Goals and Objective 
The goals and objectives of this project are as follows: 

1.) Restore 3,500-linear feet of County Line through a priority 2 natural channel 
design approach. 

2.) Establish a riparian zone surrounding restored section of County Line Improve the 
habitat within the channel and the riparian zone. 

3.) Incorporate this project into a watershed wide management plan. 
 

1.2 Project Location 
The County Line Creek stream restoration is located in Henderson/Buncombe County, 
NC at High Vista Golf Course and Estates south of Asheville NC.  From Ashville NC 
take Route 191 south towards Henderson. Approximately 12 mile south of Asheville, and 
Approximately 500 ft north of the Henderson/Buncombe County line make a right (west 
onto High Vista Drive) into High Vista Golf Course and Estates and the County Line 
Creek is located in the valley on the north side of the main entrance to High Vista Golf 
Course and Estates.  (High Vista is a gated community) 
 

1.3 Project Description 
A previously straight and incised channel of the headwaters of County Line Creek 
located at High Vista Golf Course and Estates was restored using channel dimension, 
pattern, and profile modifications and the establishment of riparian zone adjacent to the 
creek. Channel profile is maintained through the use of rock cross vanes. Channel pattern 
is maintained through the use of single vanes and vegetation along the channel banks.  
Due to easement constraints, pattern modifications were limited throughout the project.  
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2.0 YEAR 2004 RESULTS AND DISCUSSION 
Year 2004 monitoring results are shown for County Line Creek Monitoring. 
   
2.1 Vegetation 
Using the Draft Vegetation Monitoring Plan for NCWRP Riparian Buffer and Wetland 
Restoration Projects, 3 vegetation monitoring plots were randomly located within the 
riparian buffer of County Line Creek.  No reference area was studied; therefore no 
comparisons could be made to reference conditions. 
 
2.1.1 Results and Discussion
Vegetation within the riparian buffer varied in success level. The planted native 
herbaceous vegetation was dense and appeared to be in an early successional state. 
Erechtites spp., Solidago spp., and Helianthus spp. are especially doing well throughout 
the area.  Live stakes are healthy in certain areas. Where living, livestakes thrived, 
sending up tall stems. Planted trees and shrubs are doing poorly throughout the entire 
buffer. In the first and third plots, no tree stems were counted. In the second plot, 3 
species were noted, 2 of which had been planted. Extrapolation from the three plots in the 
resulted in an overall average of approximately 40 planted trees per acre for this 
restoration site, with an average of 1 tree per plot.  

Natural regeneration was present in the second plot, most notably Acer rubrum. It was 
noted that a few large planted Liriodendron tulipifera and Populus sp.  were doing well. 
Overall, the area appeared to be in an early successional state. 

Buffer width is inconsistent along the creek and it appears that the adjoining golf course 
has encroached into the riparian buffer.  Mowing within the buffer is evident. Despite 
lack of woody vegetation, buffer was 100% covered with herbaceous vegetation.  

Vegetation overall within this project has mixed success. Herbaceous  vegetation, both 
planted and naturally regenerating, are doing extremely well and contribute to the bank 
stability of the project. Live stakes are healthy in areas where present. Planted tree 
species survival is low. 

Recommendations include replanting trees to obtain mitigation requirements and stake 
only in areas where erosion is problematic. With the exception of encroaching golf course 
grass species, invasive vegetation is not a major issue on this project site. Mowing should 
be discontinued within the buffer boundaries. 
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2.2 Morphology 
Restored channel dimension, pattern, profile and substrate were examined during the 
2004 monitoring. Overall, while the upstream portion of the stream is functioning well 
and holding grade, the downstream reach has areas of concern and areas of immediate 
need. Table 2 shows a summary of monitoring measurement results. The upstream reach 
of the stream classifies as a B4/B5 with rock cross vanes that control and hold the grade 
from STA: 0+00 to ~STA: 20+00.  Channel dimension and pattern are similar to as-built 
conditions.  There are areas of bank erosion in the upstream reach.  The downstream 
reach of the stream classifies as an E5b/B5 with rock cross vanes that control and hold 
the grade from STA: ~20+00 to ~STA: 35+00.  Channel dimension has enlarged over 
much of this reach and bank failure is producing a pattern this is not similar to as-built 
conditions.  There are areas of severe bank erosion and head-cuts in much of the 
downstream reach.  There are four structures that have completely failed in this reach 
causing head cuts of greater than a foot.  At this point the majority of the structures are 
holding grade and functioning well but repairs at needed in the downstream section.  
Vegetation is not succeeding to levels required for mitigation credit, replanting trees to 
obtain mitigation requirements and live stakes only in areas where erosion is problematic.  
Invasive vegetation is not a major issue on this project site.  The fescue should be 
monitored however, and may need control so more diverse herbaceous vegetation can 
develop.   
  
2.2.1 Results and Discussion 
The of County Line Creek is a small gravel bed channel with a high percentage of sand 
due to imbedded sand particles from bank erosion and upland erosion.  The restoration 
construction created a B4 channel from an existing G4 channel.  The valley slope is steep 
with an average slope of 4.1% at the project location, the tributary was restored with an 
entrenchment ratio or 1.8 to 2.0 and the ratio of the top of bank height to the bankfull 
height is approximately 2.5.  There are no major bedrock outcrops that hold grade on this 
reach. The channel profile along County Line Creek has shown any significant changes in 
between the as-build profile and this year’s monitoring.  The stream is moving toward a 
step pool and run dominated system pools are filling in and riffles are flattening.  Rock 
cross vanes have failed and risk the stability of the project.  While there are six areas 
where structures have piping of water occurring below the head rock, there are also three 
major failures with the rock cross vanes.  Between the rock size, existing vegetation, and 
number of structures the piping and seepage occurring will not cause any of the structures 
a major failure, but the head-cuts could encourage a major failure of the grade control 
structures.  The five structures that are piping have resulted in a localized head-cut of 2-6 
inches.  There are two other structures with seepages under the head rock but no existing 
head-cut.  The stream profile of the as-build shows that riffles were constructed and are 
holding well where the downstream control structure are holding grade.  The design was 
most likely intended to build a riffle/pool sequence plan form B4 type channel for the 
majority of the project, but this intent was not maintained over the monitoring period thus 
far.  The number of riffles has decreased and only the longer and or steeper riffles remain. 
Unless the substrate become more course the system will stay embedded with sand and 
will continue to migrate toward a run dominated system.  During the 2004 monitoring 
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period there were 25 semi-stable riffles observed and five un-stable riffles observed 
related to the piping of the five cross vane structures.   
 
Cross section results were calculated using NCSU techniques for consistency purposes, 
there were no as-build cross sections available for analysis.  Cross-sectional trends were 
analyzed by looking at the cross-sections, change in planform, BEHI, and the 
longitudinal profile.  Cross-section 1 is a riffle and has a current cross sectional area of 
2.1 square feet.  Cross section 1 is fairly stable, has low near bank stress and a low bank 
erosion hazard.  This first cross section classifies as a B4 channel with an ER of ~2.2, and 
is 20 ft upstream of a stable rock cross vane at ~STA: 19+90.  Cross-section 2 is a pool 
and has a current cross sectional area of 2.0 square feet.  Cross section 2 is fairly stable, 
has low near bank stress and a low bank erosion hazard.  This second cross section 
classifies as a B4 channel with an ER of ~2.2, and is 150 ft upstream of a stable rock 
cross vane.  Cross-section 3 is a riffle and has a current cross sectional area of 18.4 
square feet.  Cross section 3 is un-stable, has a high bank erosion hazard.  There is a 
piping rock cross vane approximately 15ft upstream from cross section 3, this cross 
section is not functioning as a riffle.  Cross-section 4 is a pool and has a current cross 
sectional area of 25.1 square feet.  Cross section 4 is un-stable, has a high bank erosion 
hazard.  There is a failed rock cross vane approximately 15ft upstream from cross section 
4, this cross section is severely eroded and unstable This fourth cross section classifies as 
a B4 channel with an ER of ~1.8 
 
The channel substrate in the riffle sections are small gravel and sand and have a D50 of 
1.17 mm with a D84 of 13.7 mm.  The channel substrate in the pool sections are sand and 
have a D50 of 1.24 mm with a D84 of 15.9 mm.  The channel substrate in cross-section 
#3 sections has fine sand at a D50 of 0.09 mm with a D84 of 2.4 mm this due to the 
active erosion occurring at this section of the downstream reach. 
 
Channel pattern does not appear to have been maintained since construction. Many of the 
outside meander bends are experiencing slight migration through bank slumping there is 
one shoot cut-off forming at STA: 30+50,  and there is also a mid-channel bar forming at 
STA: 12+00.  The pattern does not seem to align closely with the as-build pattern for the 
downstream reach (Figure 4).  Channel banks throughout the County Line remains fairly 
un-stable, due to head-cuts from failing structures, floodplain constraints, and poor 
vegetation.  Slumping and scour is also a result of a root wads being placed too high or 
down cutting due to piping of a structure that have exposed the lower portion of a root 
wad.   Overall, while the upstream portion of the stream is functioning well and holding 
grade, the downstream reach has areas of concern and areas of immediate need. 
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2.3 Biological and Ecological 
Post-construction biological data have been collected in 2003 and 2004 from this project.  
These data indicate that biological conditions have improved slightly at the upstream 
monitoring location (Site #1), but that conditions continue to decline at the lower 
monitoring location (Site #2) compared to reference data.  The dominant taxa at Site #2 
are filter feeding organisms which suggest that nutrient enrichment is problematic in the 
catchment.” 
 
2.3.1 Results and Discussion 
Country Line Creek at High Vista Estates is a small (0.35 square mile), relatively steep 
tributary of the French Broad River.  The land uses within the drainage area primarily 
consist of single family residential, and golf course (greens, ponds and golf cart paths) 
land cover.  The stream originates at the base of a small pond although perennial spring 
seeps are common in the catchment. The restoration appears to be laterally confined due 
to limitations of the golf course resulting in very little sinuosity and nutrient management 
of non-point source runoff seems to be problematic in the catchment.  Algae blooms in 
the downstream pond are common.  Construction was completed in July 2002 at this 
project and biological data were collected in December 2001 (pre-construction) and 
December 2003 and 2004. 
 
Table 1.  Summary statistics from the stream restoration project at High Vista Estates: 
 

 Reference Country Line Crk. Site 
 #1 

Country Line Creek. Site 
#2 

Metric 12/2001 12/2003 12/2004 12/2001 12/2003 12/2004 12/2001 12/2003 12/2004
Total Taxa 
Richness 34 34 38 34 31 28 29 22 14 

EPT Taxa 
Richness 21 19 22 19 15 17 5 5 3 

EPT 
Abundance 85 87 84 62 55 65 18 25 14 

Dominant 
in 
Common 
Index (%) 

- - - 24% 22% 50% 28% 17% 6% 

# Keystone 
Taxa 16 13 17 12 9 13 0 1 1 

 

The reference reach was moved during the 2003 survey to a nearby catchment that 
appeared to be a better comparison to the data collected from Country Line Creek, 
although these two reference reaches did have many similarities (taxa richness and 
abundance values are very similar).  This site will be used as reference for all future 
investigations.  Dominant in Common numbers for both Country Line Creek locations 
when compared to reference reach conditions were 24% and 28% respectively during the 
pre-construction survey.  This information suggests that catchment-wide perturbations 
were affecting the water quality of Country Line Creek and that the upstream site on 
Country Line Creek (site 1) is not an appropriate reference.  Dominant in Common 
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numbers were low when compared to the new ecoregional reference site in 2003 
following construction (22 and 17%, respectively).  The number of keystone or indicator 
species declined somewhat to 9 taxa at Site #1 and only 1 taxa at Site #2 on Country Line 
Creek.  Some improvement is noted at Site #1 during the 2004 investigation.  Both 
metrics increased at this location; dominate in common index to 50% and the number of 
keystone taxa to 13.  However conditions continued to decline at Site #2. 
 The 2004 biological data from this project suggests that some minor 
improvements are noted at the upstream monitoring location above preconstruction 
conditions.  Following construction during the 2003 investigation the numbers of mayfly 
and stonefly taxa were reduced, but their numbers increased during the 2004 survey.  
Interestingly, Serratella deficians was abundant during the pre-construction survey but 
not collected during either of the post-construction surveys at this location.  Biological 
conditions continue to decline at the downstream location.   
The only abundant taxa at this site are filter-feeders; Hydropsyche betteni and Simulium.
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Table 1. Summary of Channel Conditions

Monitoring Year 2003 2004 2003 2004 2003 2004 2003 2004
Bankfull Cross-sectional Area N/A 2.1 N/A 2.0 N/A 18.4 N/A 25.1

Bankfull Width N/A 3.7 N/A 6.0 N/A 18.0 N/A 11.4
Bankfull Mean Depth N/A 0.6 N/A 0.3 N/A 1.0 N/A 2.2
Bankfull Max Depth N/A 1.0 N/A 1.4 N/A 3.0 N/A 3.3

Minimum Maximum Median Minimum Maximum Median Minimum Maximum Median
Meander Wave Length 50 378 124

Radius of Curvature 13 96 41
Beltwidth 15 79 26

Minimum Maximum Median Minimum Maximum Median Minimum Maximum Median
Riffle Length 14 71 29

Riffle Slope 1.2% 4.3% 1.8%
Pool Length 6 40 14

Pool to Pool Spacing 29 246 100
Valley (TOB) Slope 2.7% 6.0% 4.1%

Bankfull Slope 2.5% 6.1% 4.0%

Monitoring Year 2003 2004 2003 2004 2003 2004 2003 2004
d50 N/A 1.17 N/A 1.28 N/A 0.09 N/A 1.22
d84 N/A 13.65 N/A 21.48 N/A 2.40 N/A 10.43

Observed Planted* Observed Planted* Observed Planted*
0 0 910 0 0 0
6 n/a 60 n/a 1 n/a

102 n/a 52 n/a 103 n/a

* Planted value represents number of stems observed alive that were planted.
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Cross-section #4

Pool

Not Reported
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Not Reported

Design 2004

As-built 2003

Cross-section #3
Riffle

Not Reported
Not Reported

County Line Creek
As-built 2003

Not Reported

County Line Creek County Line Creek
Cross-section #2

Pool
Cross-section #1

Riffle

County Line Creek

Riffle Pool

Not Reported

Not Reported

County Line Creek

Not Reported
Not Reported
Not Reported
Not Reported

County Line Creek

County Line Creek County Line Creek

Design 2004
County Line Creek

Quad 2 -  CLC Quad 3 -  CLC

Not Reported
Not Reported

County Line Creek
Cross-section #3 Cross-section #4

Not Reported

County Line Creek

Not Reported

PATTERN

DIMENSION

Shrub Stratum (% cover)
Tree Stratum (stems/acre)

County Line Creek

Cross-section #2
Pool

Herb Stratum (%cover)

VEGETATION 2004 Monitoring

PROFILE

SUBSTRATE
County Line Creek
Cross-section #1

Not Reported

Riffle

Quad 1 -  CLC



COUNTY LINE CREEK
LONG PROFILE
DOWN-STREAM REACH
2004 MONITORING

2165

2170

2175

2180

2185

2190

2195

2200

2205

2210

2215

2220

2225

2230

2235

100 300 500 700 900 1100

STATION (ft)

E
L

E
V

A
T

IO
N

 (f
t)

2004 WATER SURFACE LBKF RBKF 2004 MONITORING ROCK CROSS VANES TOP OF BANK

Top of Bank = -0.060 * STA + 2238.2
Bankfull = -0.060 * STA + 2236.0

Water Surface = -0.061 * STA + 2235.6
Rock  Cross Vane 
Piping 2"

Rock  Cross Vane 
Piping Seepage



COUNTY LINE CREEK
LONG PROFILE
DOWN-STREAM REACH
2004 MONITORING

2115

2120

2125

2130

2135

2140

2145

2150

2155

2160

2165

1200 1400 1600 1800 2000 2200 2400

STATION (ft)

E
L

E
V

A
T

IO
N

 (f
t)

2004 WATER SURFACE LBKF RBKF 2004 MONITORING ROCK CROSS VANES TOP OF BANK

Top of Bank = -0.039 * STA + 2216.6
Bankfull = -0.039 * STA + 2212.9

Water Surface = -0.039 * STA + 2211.2

Rock  Cross Vane 
Piping 6"

Rock  Cross Vane 
Piping 4"

C
ro

ss
 S

ec
tio

n 
#1

 R
iff

le

C
ro

ss
 S

ec
tio

n 
#2

 P
oo

l

Rock  Cross Vane 
Piping 2"

Rock  Cross Vane
Piping 4"



COUNTY LINE CREEK
LONG PROFILE
DOWN-STREAM REACH
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COUNTY LINE CREEK
LONG PROFILE
ENTIRE REACH
2004 MONITORING
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2.3 Areas of Concern 
The following areas of concern should be monitored closely and considered for repair as 
suggested: 
 
County Line Creek 

 
 Water piping through Rock Cross Vane structures  

o There are at least eight rock cross vanes that are allowing water to pipe 
under the head rock of the structure or are failing at stations 3+60, 
13+10, 20+40, 27+90, 28+10, 28+60, 33+60, and 34+70  

- At station 3+60 the rock cross vane has water piping under the 
invert rock with a head loss of 2 inches due to the piping.  At this 
point the structure is not at risk of complete failure due to the 
boulder size used for the vane construction, the total number of 
vanes in the project, and the existing vegetation.   

- At station 13+10 the rock cross vane has water piping under the 
invert rock with a head loss of 6 inches due to the piping.  At this 
point the structure is not at risk of complete failure due to the 
boulder size used for the vane construction, the total number of 
vanes in the project, and the existing vegetation.   

- At station 20+40 the rock cross vane has water piping under the 
invert rock with a head loss of 2 inches due to the piping.  At this 
point the structure is not at risk of complete failure due to the 
boulder size used for the vane construction, the total number of 
vanes in the project, and the existing vegetation.   

- At station 27+90 the rock cross vane has water piping under the 
invert rock with a head loss of 2 inches due to the piping.  A head 
cut is working upstream toward this rock vane structure.  There are 
two structures directly downstream from this structure that has 
failed.  At this point the structure is not at risk of complete failure 
due to the boulder size used for the vane construction, the total 
number of vanes in the project, and the existing vegetation, but if 
the two structures downstream are not repaired this structure will 
most likely fail.   

- At station 28+10 the rock cross vane has failed and needs to be 
repaired as soon as possible the reach near this failed rock vane has 
a severe head-cut of about one foot.    

- At station 28+60 the rock cross vane has failed and needs to be 
repaired as soon as possible the reach near this failed rock vane has 
a severe head-cut of about one and a half foot.  The banks near this 
reach are severely unstable  and the channel is enlarged 
significantly   

- At station 33+60 the rock cross vane has water piping under the 
invert rock with a head loss of 2 inches due to the piping.  At this 
point the structure is not at risk of complete failure due to the 
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boulder size used for the vane construction, the total number of 
vanes in the project, and the existing vegetation.  

- At station 34+70 the rock cross vane has failed and needs to be 
repaired as soon as possible the reach near this failed rock vane has 
a severe head-cut of about one foot.   

 Areas with bank erosion 
o Bank erosion has been noted at  thirteen locations on the stream  

- There are four areas of bank erosion due to localized head cuts of 
4-8 inches from the piping of water through rock cross vanes and 
failed structures occurred at multiple stations  

- There are two areas of bank erosion due to placement of root wads 
that maybe causing bank erosion  

- There are six meander bends that have  severe bank erosion  
o There are two areas of major bank erosion due to the overland flow and 

seepage at station 11+45  on the left bank and station at 33+00 on the 
left bank Possible repairs would include regarding the gully, preparing 
this area and seeding with a tackafier and straw mulch 

 Vegetation 
o Replanting trees should occur to obtain mitigation requirements  
o The site could benefit from larger containerized trees both for bank 

stability and aesthetics, although mitigation requirements are currently 
being met.  

o It is recommended to stake in areas where erosion is problematic, 
particularly on outside meander bends.  

o Exotic invasive vegetation is a major issue on this project site.  Without 
control the exotic invasive vegetation will likely out-compete native 
vegetation for resources. A maintenance plan is recommended for 
control of these species.  
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1 High Vista Photo Log 2004 6 

 

 
PS #1 Looking Downstream from STA 19+50 Riffle Cross-Section #1 

 
 

 
PS #2 Looking Upstream from STA 20+25 Riffle Cross-Section #1 

 



2 High Vista Photo Log 2004 6 

 

 
PS #3 Looking Downstream from STA 20+50 Pool Cross-Section #2 

 
 

 
PS #4 Looking Upstream from STA 21+10 Pool Cross-Section #2 

 



3 High Vista Photo Log 2004 6 

 

 
PS #5 Looking Downstream from STA 33+50 Rifle Cross Section #3 

 
 

 
PS #6 Looking Upstream from STA 34+25 Rifle Cross Section #3 

 



4 High Vista Photo Log 2004 6 

 

 
PS #7 Looking Downstream from STA 35+10 Pool Cross Section #4 

 
 

 
PS #8 Looking Upstream from STA 35+30 Pool Cross Section #4 

 



5 High Vista Photo Log 2004 6 

 
 

 
PS #9 Looking Downstream from STA 2+00 

 
 

 
PS #10 Looking Downstream from STA 15+00 



6 High Vista Photo Log 2004 6 

 
 

 
PS #11 Looking Upstream from STA 34+80 



1 High Vista 2004 Issue Photo Log 19 

 
STA 3+70 Looking Upstream at Rock Cross Vane and Water Piping 

Through Vane 
 
 

 
STA 9+10 Looking Downstream at Meander Bend and Bank Erosion 

 



2 High Vista 2004 Issue Photo Log 19 

 
STA 10+80 Looking Upstream atSteep Riffle and Bank Erosion on Left 

Bank 
 
 

 
STA 11+40 Looking at Right Bank Upland Gulley Erosion 

 



3 High Vista 2004 Issue Photo Log 19 

 
STA 11+50 Looking Upstream at Rock Cross Vane with Right Bank 

Erosion 
 
 

 
STA 12+00 Looking Upstream at Mid-Channel Bar 

 



4 High Vista 2004 Issue Photo Log 19 

 
STA 13+20 Looking Downstream at Water Piping Through Rock Cross 

Vane 
 
 

 
STA 14+40 Looking at Right Bank Hill Slope Erosion 

 



5 High Vista 2004 Issue Photo Log 19 

 
STA 15+30 Looking Downstream at Down-Cutting and Bank Erosion 

 
 

 
STA 15+50 Looking Downstream at Bank Erosion 

 
 



6 High Vista 2004 Issue Photo Log 19 

 
STA 20+45 Looking Downstream at Undercut Log vane 

 
 

 
STA 22+80 Looking Upstream at Rock Vane with Confined Right Bank 

Erosion 
 



7 High Vista 2004 Issue Photo Log 19 

 

 
STA 24+25 Looking Downstream at Rock Vane with Right Bank Erosion 

 
 

 
STA 27+30 Looking Downstream at Pool Root Wad with Bank Erosion 

 



8 High Vista 2004 Issue Photo Log 19 

 
STA 27+60 Looking Downstream at Bankfull Bench Down-Cut 

 
 

 
STA 27+75 Looking Downstream at Failing Rock Vane and Down-Cutting 

Channel 
 



9 High Vista 2004 Issue Photo Log 19 

 
STA 28+20 Looking Upstream at Bank Erosion on Right Bank 

 
 

 
STA 28+20 Looking Upstream at Water Piping Through Rock Cross Vane 

 
 



10 High Vista 2004 Issue Photo Log 19 

 
STA 28+50 Looking Upstream at Failed Rock Cross Vane 

 
 

 
STA 28+60 Looking Upstream from Bridge at Down-Cutting and Failed 

Rock Cross Vanes 
 



11 High Vista 2004 Issue Photo Log 19 

 
STA 28+70 Looking Downstream at Bank Erosion and Failed Rock Cross 

Vane 
 
 

 
STA 28+75 Looking Downstream at Enlarged Channel and Failed Rock 

Cross Vane 



12 High Vista 2004 Issue Photo Log 19 

 
STA 29+10 Looking Downstream at Severe Bank Erosion on Left Bank 

 
 

 
STA 29+30 Looking Downstream at Severe Bank Erosion on Left Bank and 

Head-Cut 
 



13 High Vista 2004 Issue Photo Log 19 

 
STA 29+90 Looking Downstream at Severe Head-Cut that has Exposed 

Root Wads 
 
 

 
STA 31+40 Looking Downstream at Bank Erosion on Left Bank and Rock 

Cross Vane Holding Grade 



14 High Vista 2004 Issue Photo Log 19 

 
STA 31+70 Looking Downstream with Chute Cut-Off Forming 

 
 

 
STA 31+80 Looking Downstream at Scour Pool and Rock Cross Vane 

 
 



15 High Vista 2004 Issue Photo Log 19 

 
STA 32+00 Looking at Undercut Left Bank 

 
 

 
STA 32+20 Looking Downstream at Scour Pool and Rock Cross Vane 

 
 



16 High Vista 2004 Issue Photo Log 19 

 
STA 32+90 Looking Downstream at Rock Cross Vane, Large Scour Pool, 

and 24” Storm-Water CPP 
 
 

 
STA 33+30 Looking Downstream at Bridge and Log Debris Jam 

 



17 High Vista 2004 Issue Photo Log 19 

 
STA 33+40 Looking Downstream at Pool Filling with Course Substrate 

 
 

 
STA 34+90 Looking Downstream at Failed Rock Cross Vane 

 
 



18 High Vista 2004 Issue Photo Log 19 

 
STA 35+00 Looking Down Stream at Failed Rock Cross Vane 

 
 

 
STA 35+00 Looking Down Stream at Failed Rock Cross Vane from Bridge 

 
 



19 High Vista 2004 Issue Photo Log 19 

 
STA 35+10 Looking Downstream Bank Erosion and Slumping 

 
 

 
STA 35+20 Looking Upstream at Failed Rock Cross Vane 



Project Name County Line Creek
Cross Section #1
Feature Riffle
Date 7/19/04
Crew Bidelspach, Clinton

Station Elevation Notes Station Elevation Notes Station Elevation Notes
2.6 2139.0 LPIN
2.8 2138.9
7.9 2139.2
10.2 2139.4
13.6 2139.1
19.2 2138.0
22.6 2137.9
25.0 2136.9
26.1 2137.0
27.2 2136.9
28.6 2136.9
30.0 2137.0 BKF
30.7 2136.1 Water
31.3 2135.9
31.8 2136.0 Water
32.3 2136.4
33.7 2136.9 BKF
35.7 2137.1
36.5 2137.1
37.6 2137.58
38.1 2138.27
40.0 2138.62
42.0 2139.20 2004 2003 2002
44.7 2140.51 2.1 0.0 0.0
48.1 2141.34 3.7 0.0 0.0
50.6 2141.83 0.6 #DIV/0! #DIV/0!
52.4 2142.04 1.0 0.0 0.0
52.5 2142.15 RPIN 6.4 #DIV/0! #DIV/0!

2004
2004 Survey 

Area

2003
As-Build Survey 

2002
As-Build Survey 

Photo of Cross-Section #1 - Looking Downstream @ STA 19+60
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Project Name County Line Creek
Cross Section #1
Feature Riffle
Date 7/19/04
Crew Bidelspach, Clinton

As-Built
Description Material Size (mm) Riffle - Bed % Cum % Riffle - Bed Riffle - Bank % Cum %

Silt/Clay silt/clay 0.061 0 #DIV/0! #DIV/0! 0 0 0.0% 0.0%
very fine sand 0.062 0 #DIV/0! #DIV/0! 0 2 2.0% 2.0%

fine sand 0.125 0 #DIV/0! #DIV/0! 0 12 12.0% 14.0%
medium sand 0.25 0 #DIV/0! #DIV/0! 0 18 18.0% 32.0%

course sand 0.50 0 #DIV/0! #DIV/0! 3 6 9.0% 41.0%
very course sand 1.0 0 #DIV/0! #DIV/0! 14 2 16.0% 57.0%
very fine gravel 2.0 0 #DIV/0! #DIV/0! 5 0 5.0% 62.0%

fine gravel 4.0 0 #DIV/0! #DIV/0! 4 0 4.0% 66.0%
fine gravel 5.7 0 #DIV/0! #DIV/0! 6 0 6.0% 72.0%

medium gravel 8.0 0 #DIV/0! #DIV/0! 7 0 7.0% 79.0%
medium gravel 11.3 0 #DIV/0! #DIV/0! 5 0 5.0% 84.0%

course gravel 16.0 0 #DIV/0! #DIV/0! 7 0 7.0% 91.0%
course gravel 22.6 0 #DIV/0! #DIV/0! 3 0 3.0% 94.0%

very course gravel 32 0 #DIV/0! #DIV/0! 3 0 3.0% 97.0%
very course gravel 45 0 #DIV/0! #DIV/0! 1 0 1.0% 98.0%

small cobble 64 0 #DIV/0! #DIV/0! 0 0 0.0% 98.0%
medium cobble 90 0 #DIV/0! #DIV/0! 1 0 1.0% 99.0%

large cobble 128 0 #DIV/0! #DIV/0! 1 0 1.0% 100.0%
very large cobble 180 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

small boulder 256 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
small boulder 362 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

medium boulder 512 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
large boulder 1024 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

very large boulder 2049 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
Bedrock bedrock 40096 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

TOTAL / %of whole count 0 #DIV/0! 60 40 100.0%
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2004 0.21 0.50 1.17 13.65 31.03
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Project Name County Line Creek
Cross Section #2
Feature Pool
Date 7/19/04
Crew Bidelspach, Clinton

Station Elevation Notes Station Elevation Notes Station Elevation Notes
0.0 2135.2 LPIN
4.0 2135.0
9.0 2135.0
13.0 2133.8
15.5 2133.1
19.0 2132.8
25.0 2131.6 BKF
28.0 2130.8
30.0 2130.5
30.2 2130.2
30.5 2130.5 Water
31.0 2131.6 BKF
39.0 2134.0
44.4 2135.1
48.5 2135.8
50.0 2136.2 RPIN

2004 2003 2002
2.0 0.0 0.0
6.0 0.0 0.0
0.3 #DIV/0! #DIV/0!
1.4 0.0 0.0

18.2 #DIV/0! #DIV/0!W/D
Max Depth

Width
Mean Depth

Area

2003
As-Build Survey 

2002
As-Build Survey 

Photo of Cross-Section #2 - Looking Downstream @ STA 20+60

2004
2004 Survey 

Cross-Section #2 -Pool 
County Line Creek
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Project Name County Line Creek
Cross Section #2
Feature Pool
Date 7/19/04
Crew Bidelspach, Clinton

As-Built
Description Material Size (mm) Riffle - Bed % Cum % Riffle - Bed Riffle - Bank % Cum %

Silt/Clay silt/clay 0.061 0 #DIV/0! #DIV/0! 6 12 8.8% 8.8%
very fine sand 0.062 0 #DIV/0! #DIV/0! 5 13 8.8% 17.6%

fine sand 0.125 0 #DIV/0! #DIV/0! 0 16 7.8% 25.5%
medium sand 0.25 0 #DIV/0! #DIV/0! 0 0 0.0% 25.5%

course sand 0.50 0 #DIV/0! #DIV/0! 1 27 13.7% 39.2%
very course sand 1.0 0 #DIV/0! #DIV/0! 13 18 15.2% 54.4%
very fine gravel 2.0 0 #DIV/0! #DIV/0! 4 8 5.9% 60.3%

fine gravel 4.0 0 #DIV/0! #DIV/0! 3 7 4.9% 65.2%
fine gravel 5.7 0 #DIV/0! #DIV/0! 7 5 5.9% 71.1%

medium gravel 8.0 0 #DIV/0! #DIV/0! 6 5 5.4% 76.5%
medium gravel 11.3 0 #DIV/0! #DIV/0! 8 1 4.4% 80.9%

course gravel 16.0 0 #DIV/0! #DIV/0! 5 0 2.5% 83.3%
course gravel 22.6 0 #DIV/0! #DIV/0! 5 0 2.5% 85.8%

very course gravel 32 0 #DIV/0! #DIV/0! 10 1 5.4% 91.2%
very course gravel 45 0 #DIV/0! #DIV/0! 9 0 4.4% 95.6%

small cobble 64 0 #DIV/0! #DIV/0! 4 0 2.0% 97.5%
medium cobble 90 0 #DIV/0! #DIV/0! 3 0 1.5% 99.0%

large cobble 128 0 #DIV/0! #DIV/0! 1 0 0.5% 99.5%
very large cobble 180 0 #DIV/0! #DIV/0! 0 1 0.5% 100.0%

small boulder 256 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
small boulder 362 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

medium boulder 512 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
large boulder 1024 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

very large boulder 2049 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
Bedrock bedrock 40096 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

TOTAL / %of whole count 0 #DIV/0! 90 114 100.0%

d16 d35 d50 d85 d95
2004 0.09 0.63 1.28 21.48 52.37
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Project Name County Line Creek
Cross Section #3
Feature Riffle
Date 7/19/04
Crew Bidelspach, Clinton

Station Elevation Notes Station Elevation Notes Station Elevation Notes
0.0 2098.6 LPIN
2.5 2098.6
4.5 2097.9
5.5 2096.6
6.5 2096.5
9.0 2095.8
9.9 2096.0
10.5 2095.7
11.5 2095.0
12.5 2095.4
16.0 2096.2
16.5 2096.4 BKF
18.5 2095.6
20.5 2094.8 Water
22.5 2093.4
25.5 2093.4
25.5 2093.6
25.5 2094.8 Water
26.5 2096.8
29.5 2097.27
32.5 2097.86
35.5 2098.47
36.5 2098.82 2004 2003 2002
36.5 2099.52 RPIN 18.4 0.0 0.0

18.0 0.0 0.0
1.0 #DIV/0! #DIV/0!
3.0 0.0 0.0
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Project Name County Line Creek
Cross Section #3
Feature Riffle
Date 7/19/04
Crew Bidelspach, Clinton

As-Built
Description Material Size (mm) Riffle - Bed % Cum % Riffle - Bed Riffle - Bank % Cum %

Silt/Clay silt/clay 0.061 0 #DIV/0! #DIV/0! 25 43 34.0% 34.0%
very fine sand 0.062 0 #DIV/0! #DIV/0! 7 26 16.5% 50.5%

fine sand 0.125 0 #DIV/0! #DIV/0! 6 28 17.0% 67.5%
medium sand 0.25 0 #DIV/0! #DIV/0! 0 14 7.0% 74.5%

course sand 0.50 0 #DIV/0! #DIV/0! 4 5 4.5% 79.0%
very course sand 1.0 0 #DIV/0! #DIV/0! 3 1 2.0% 81.0%
very fine gravel 2.0 0 #DIV/0! #DIV/0! 4 6 5.0% 86.0%

fine gravel 4.0 0 #DIV/0! #DIV/0! 5 5 5.0% 91.0%
fine gravel 5.7 0 #DIV/0! #DIV/0! 0 3 1.5% 92.5%

medium gravel 8.0 0 #DIV/0! #DIV/0! 1 3 2.0% 94.5%
medium gravel 11.3 0 #DIV/0! #DIV/0! 5 6 5.5% 100.0%

course gravel 16.0 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
course gravel 22.6 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

very course gravel 32 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
very course gravel 45 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

small cobble 64 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
medium cobble 90 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

large cobble 128 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
very large cobble 180 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

small boulder 256 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
small boulder 362 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

medium boulder 512 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
large boulder 1024 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

very large boulder 2049 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
Bedrock bedrock 40096 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

TOTAL / %of whole count 0 #DIV/0! 60 140 100.0%
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Project Name County Line Creek
Cross Section #4
Feature Pool
Date 7/19/04
Crew Bidelspach, Clinton

Station Elevation Notes Station Elevation Notes Station Elevation Notes
0.0 2096.2 LPIN
0.0 2096.3
1.0 2096.2
3.4 2095.9
5.0 2095.2
7.0 2094.5
8.0 2093.4 BKF
8.1 2091.8 Water
10.0 2090.5
13.0 2090.7
16.0 2090.1
18.3 2091.1
18.3 2091.7 Water
18.3 2091.9
19.0 2092.7
19.5 2093.4 BKF
22.0 2093.8
26.0 2094.3
30.0 2095.0
32.0 2095.97
36.0 2096.24
36.0 2097.46 RPIN
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3.3 0.0 0.0
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Project Name County Line Creek
Cross Section #4
Feature Pool
Date 7/19/04
Crew Bidelspach, Clinton

As-Built
Description Material Size (mm) Riffle - Bed % Cum % Riffle - Bed Riffle - Bank % Cum %

Silt/Clay silt/clay 0.061 0 #DIV/0! #DIV/0! 10 33 20.1% 20.1%
very fine sand 0.062 0 #DIV/0! #DIV/0! 6 11 7.9% 28.0%

fine sand 0.125 0 #DIV/0! #DIV/0! 2 18 9.3% 37.4%
medium sand 0.25 0 #DIV/0! #DIV/0! 1 1 0.9% 38.3%

course sand 0.50 0 #DIV/0! #DIV/0! 13 2 7.0% 45.3%
very course sand 1.0 0 #DIV/0! #DIV/0! 15 1 7.5% 52.8%
very fine gravel 2.0 0 #DIV/0! #DIV/0! 24 11 16.4% 69.2%

fine gravel 4.0 0 #DIV/0! #DIV/0! 6 4 4.7% 73.8%
fine gravel 5.7 0 #DIV/0! #DIV/0! 8 1 4.2% 78.0%

medium gravel 8.0 0 #DIV/0! #DIV/0! 10 1 5.1% 83.2%
medium gravel 11.3 0 #DIV/0! #DIV/0! 9 0 4.2% 87.4%

course gravel 16.0 0 #DIV/0! #DIV/0! 4 0 1.9% 89.3%
course gravel 22.6 0 #DIV/0! #DIV/0! 9 0 4.2% 93.5%

very course gravel 32 0 #DIV/0! #DIV/0! 6 0 2.8% 96.3%
very course gravel 45 0 #DIV/0! #DIV/0! 5 0 2.3% 98.6%

small cobble 64 0 #DIV/0! #DIV/0! 0 0 0.0% 98.6%
medium cobble 90 0 #DIV/0! #DIV/0! 3 0 1.4% 100.0%

large cobble 128 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
very large cobble 180 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

small boulder 256 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
small boulder 362 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

medium boulder 512 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
large boulder 1024 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

very large boulder 2049 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%
Bedrock bedrock 40096 0 #DIV/0! #DIV/0! 0 0 0.0% 100.0%

TOTAL / %of whole count 0 #DIV/0! 131 83 100.0%
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County Line Creek
Buncombe County, NC

 Quad 1
Tree Stratum
Species Height (cm) Diameter (mm) Radius (mm)
Overall Total
(no trees in plot)

Total Trees per acre
Planted trees per acre
Natural regen. trees per acre

Shrub Stratum
Species Cover (%) Rel. cover (%) Density
Sambucus canadensis 1 16.7 5.0
Cornus amomum 5 83.3 15.0
Total 6 100.0 20.0

Herb Stratum
Species Cover (%) Rel. cover (%) Rank (Importance)
Carex sp. 1 1.0 5.0
Microstegium vimineum 5 4.9 3.0
Juncus sp. 1 1.0 5.0
Ludwigia spp. 1 1.0 5.0
Polygonum sagittatum 20 19.6 2.0
Solidago sp. 1 1.0 5.0
Scirpus sp. 70 68.6 1.0
Polygonum sp. 2 2.0 4.0
Trifolium repens 1 1.0 5.0
Total 102 100



County Line Creek
Buncombe County, NC

 Quad 2

Tree Stratum
Species Height (cm) Diameter (mm) Radius (mm) Σ X-sec. (mm²)
Acer rubrum 10 0.5 0.25 0.2

6 0.5 0.25 0.2
5 0.5 0.25 0.2
9 0.5 0.25 0.2

10 0.5 0.25 0.2
11 0.5 0.25 0.2
12 0.5 0.25 0.2
10 0.5 0.25 0.2
8 0.5 0.25 0.2
7 0.5 0.25 0.2
5 0.5 0.25 0.2
4 0.5 0.25 0.2
6 0.5 0.25 0.2
7 0.5 0.25 0.2
5 0.5 0.25 0.2
4 0.5 0.25 0.2
3 0.5 0.25 0.2
5 0.5 0.25 0.2
4 0.5 0.25 0.2

42 3 1.5 7.1
53 4 2 12.6
81 4 2 12.6
9 0.5 0.25 0.2

Total 36.1

Liriodendron tulipifera 75 7 3.5 38.5
73 17 8.5 227.0
47 7 3.5 38.5

Total 303.9

Populus sp. 540 25 12.5 490.9
180 10 5 78.5

Total 569.4

Overall Total 909.5
Total Trees per acre
Planted trees per acre
Natural regen. trees per acre

Shrub Stratum
Species Cover (%) Rel. cover (%) Density Rel. Density (%)
Cornus amomum 30 50.0 23 71.9
Sambucus canadensis 20 33.3 7 21.9
Salix nigra 5 8.3 1 3.1
Hamamelis virginiana 5 8.3 1 3.1
Total 60 100 32 100

Herb Stratum
Species Cover (%) Rel. cover (%) Rank (Importance)
Polygonum sagittatum 30 57.7 1
Trifolium repens 21 40.4 2
Solidago sp. 1 1.9 3
Total 52 100



County Line Creek
Buncombe County, NC

 Quad 3
Tree Stratum
Species Height (cm) Diameter (mm) Radius (mm)
Overall Total
(no trees in plot)

Total Trees per acre
Planted trees per acre
Natural regen. trees per acre

Shrub Stratum
Species Cover (%) Rel. cover (%) Density
Sambucus canadensis 0.5 50.0 5.0
Cornus amomum 0.5 50.0 5.0
Total 1 100.0 10.0

Herb Stratum
Species Cover (%) Rel. cover (%) Rank (Importance)
Digitaria sp. 100 97.1 1.0
Impatiens sp. 1 1.0 2.0
Erechtites hieracifolia 1 1.0 2.0
Echinochloa sp. 1 1.0 2.0
Total 103 100
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