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MONITORING SUMMARY 

The North Carolina Ecosystem Enhancement Program (EEP) restored sections of an unnamed tributary to 
South Fork (UT South Fork) in 2004.  This project is located in the southern portion of Alamance County, 
NC.  The different reaches flow through former pasture and wooded areas.  Prior to restoration, cattle 
damage resulted in areas of severe bank erosion and loss of vegetation.  Since the restoration has been 
completed, the livestock have been fenced out of the stream.  The overall goal of this project was to help 
improve water quality in the Cape Fear River basin.  Specific objectives to meet this goal were to:  

• Reduce bank erosion;  

• Reduce nutrient runoff on the site;  

• Stabilize stream channel banks by planting vegetation;  

• Help the stream reach its equilibrium through the reestablishment of proper dimension, pattern, and 
profile.   

There was strong vegetative cover along the length of the project.  Fescue continues to dominate the 
herbaceous understory of monitoring reach 1, which appears to be preventing the establishment of the 
planted bare root trees and other native vegetation.  In Monitoring Year 5, several populations of exotic 
invasive species were noted.  Invasive species found include: Festuca spp., Ligustrum sinense, Rosa 
multiflora, Microstegium virmineum, Lonicera japonica, and Ailanthus altissima.  Planted stem survival 
in monitoring reach 1 remains a concern due to fescue dominance.  All plots in monitoring reach 1 had 
planted stem densities below the Year 5 goal of 260 stems per acre.  Vegetation Plot 2 is of particular 
concern because no planted stems were counted in this plot in Monitoring Year 5.  The overall planted 
stem survival from Monitoring Year 1 to Monitoring Year 5 was 62% among all vegetation plots in all 
reaches.  The overall planted stem density across all vegetation plots was 560 stems per acre.   

All Monitoring Year 5 profile and pattern parameters were consistent with Monitoring Year 4 values.  
Deposition in riffle sections remains a minor problem in monitoring reaches 1 and 2.  The number of 
depositional areas and overall length of deposition identified decreased during Monitoring Year 5 for all 
monitoring reaches.  Stream structures with problems were limited to Reaches 1 and 2.  In monitoring 
reach 1, a total of 10 structures were found to have significant problems of concern out of 58 surveyed.  
One structure had significant problems of concern out of the 39 structures surveyed at monitoring reach 2.  
The most severe structural problem along monitoring reach 1 was a rootwad (Station 15+56) where the 
bank has caved in around the footing, leaving the footing almost completely exposed.  There were small 
amounts of bank erosion in all monitoring reaches, but none were severe.  Less than 1% of the banks in 
any of the reaches exhibited significant erosion.  Evidence of recent beaver activity at the downstream 
end of Monitoring Reach 3 was observed during geomorphic survey during November 2010.  No bank 
erosion was noted in the area and the impacted trees are species that have strong root systems that will 
resprout. 

Summary information/data related to the occurrence of items such as invasive species encroachment and 
statistics related to performance of various project and monitoring elements can be found in the tables and 
figures in the report appendices. Narrative background and supporting information formerly found in 
these reports can be found in the mitigation and restoration plan documents available on EEP’s website. 
All raw data supporting the tables and figures in the appendices is available from EEP upon request. 
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METHODOLOGY 

Vegetation Methodology 

For this monitoring project, a total of twelve (12) plots were studied. Plot sizes measure 10 meters by 10 
meters (or equivalent to 100 square meters), depending on buffer width.  The vegetation monitoring was 
not the Carolina Vegetation Survey (CVS) protocol, but was based on the number of stems for the 
targeted species that were planted for the stream restoration project. The planted material in the plot 
(previously marked with flagging) was identified by species and a tally of each species was kept and 
recorded in a field book.  Any stems for a given species in a given plot that were not flagged and were 
counted over and above the baseline total were considered volunteers. 

It should be noted that no initial planting documentation has ever been received by SEPI, so all 
survivability and density calculations are based on using the Monitoring Year 1 stem counts as a baseline.  
In Monitoring Year 1, SEPI project scientists used their best professional judgement to distinguish 
planted stems from volunteers. 

Stream Methodology 

The project monitoring for the stream channel included a longitudinal survey, cross-sectional surveys, and 
photo documentation.  These measurements were taken at each reach.  The stationing was based on 
thalweg.  The methodology for each portion of the stream monitoring is described in detail below. 

Longitudinal Profile and Plan View 

A longitudinal profile was surveyed for each reach with a Nikon DTM-520 Total Station, prism, and a 
TDS Recon Pocket PC.  The heads of features (i.e., riffles, runs, pools, and glides) were surveyed, as well 
as the point of maximum depth of each pool, boundaries of problem areas, and any other significant 
slope-breaks or points of interest.  At the head of each feature and at the maximum pool depth, thalweg, 
water surface, edge of water, left and right bankfull, and left and right top of bank (if different than 
bankfull) were surveyed.  All profile measurements were extracted from this survey, including channel 
and valley length and length of each feature, water surface slope for each reach and feature, bankfull 
slope for the reach, and pool spacing.  This survey also was used to draw plan view figures with 
Microstation v8 (Bentley Systems, Inc., Exton, PA) for each reach, and all pattern measurements (i.e. 
meander length, radius of curvature, belt width, meander width ratio, and sinuosity) were extracted from 
the plan view.  Stationing was calculated along the thalweg 

Permanent Cross Sections 

Four permanent cross sections (two riffles and two pools) were surveyed at Monitoring Reach 1.  Two 
permanent cross sections (one riffle and one pool) were surveyed at Monitoring Reach 2, and six 
permanent cross sections (3 riffles and 3 pools) were surveyed at Monitoring Reach 3.  The beginning and 
end of each permanent cross section were originally marked with a wooden stake and metal conduit.  
Cross sections were installed perpendicular to the stream flow.  Each survey noted all changes in slope, 
tops of both banks, left and right bankfull, edges of water, thalweg, and water surface.  The cross sections 
were then plotted and overlain on the cross section surveys from all previous monitoring years.  All 
dimension measurements (i.e. bankfull width, floodprone width, bankfull mean depth, cross sectional 
area, width-to-depth ratio, entrenchment ratio, bank height ratio, wetted perimeter, and hydraulic radius) 
were extracted from these plots and compared to data from all previous monitoring years.    
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Pebble Counts 

A modified Wolman pebble count (Rosgen 1994), consisting of 50 samples, was conducted at each 
permanent cross section.  The cumulative percentages were graphed, and the D50 and D84 particle sizes 
were calculated and compared to data from all previous monitoring years. 

Photo Documentation 

Permanent photo points were established during Monitoring Year 1.  A set of three photographs (facing 
upstream, facing downstream, and facing the channel) were taken at each photo point with a digital 
camera.  Two photographs were taken at each cross-section (facing upstream and downstream).  A 
representative photograph of each vegetation plot was taken at the designated corner of the vegetation 
plot and in the same direction as the Monitoring Year 1 photograph.  An arrow was placed on the 
designated corner of each vegetation plot on the plan view sheets to document the corner and direction of 
each photograph.  Photos were also taken of all significant stream and vegetation problem areas. 
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Project Vicinity Map and Background Files 



 



 

 
 

 

 

 

 

 

 

Project: Ut to South Fork (EEP #435) Year 5 (2010) Monitoring, Alamance County, North Carolina 
June 2011 

Figure 1. Project Location Map 
 



 

 

Table 1.  Project Restoration Components 
UT to South Fork/EEP Project Number 435 
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Subreach 1 1,525 Restoration P I 1,503 10+00 to 
26+03 

Reach 1 - 
10+00 – 
20+57.63 

New channel 
construction 

Subreach 2 600 Restoration 
P I, 
PII 

710 
26+03 to 
33+13 

Reach 2 - 
10+00 – 
20+33.78 

Modified pattern, 
dimension & profile 

Subreach 3 887 Enhancement 
Level I 

P II,   
P III 

887 
33+13 to 
42+00 

Modified dimension & 
profile 

Subreach 4 2,795 Restoration 
P I,    
P II 

2,837 
42+00 to 
70+37 

Reach 3 - 
10+00 – 
20+32.36 

Modified pattern, 
dimension & profile 

* – Estimations based upon the design length from the Restoration Design Report for the project.  SEPI does not currently 
possess as-built documentation. 
** – For monitoring purposes Reach 1 is Design Subreach 1, Reach 2 combines portions of both Design Subreach 2 and Design 
Subreach 3, and Reach 3 is Design Subreach 4. 
 
 

Table 2.  Project Activity and Reporting History 

UT to South Fork/EEP Project Number 435 

Activity or Report 
Scheduled 

Completion 
Data Collection 

Complete 
Actual Completion 

or Delivery 
Restoration Plan   September 2002 
Final Design - 90% 

Currently Unavailable 

Construction 
Temporary S&E mix applies to 
entire project area 
Permanent seed mix applies to 
reach/segments 1&2 
Containerized and B&B 
plantings for reach/segments 
1&2 
Mitigation Plan/ As-built (Year 
0 Monitoring - baseline) 

Year 1 monitoring December 1, 2006 June 1, 2006 November 2006 

Year 2 monitoring December 1, 2007 October 2007 December 1, 2007 

Year 3 monitoring December 1, 2008 November 2008 November 15, 2008 

Year 4 monitoring December 1, 2009 October 2009 November 15, 2009 

Year 5 monitoring December 1, 2010 October 2010 November 20, 2010 

 
 
 
  



 

Table 3.  Project Contact Table  
UT to South Fork/EEP Project Number 445 

Designer ARCADIS G&M                                                   
801 Corporate Center Drive, Suite 300                     
Raleigh, NC 27607 

Construction Contractor * 

Planting Contractor * 

Seeding Contractor * 

2006 – 2010 Monitoring 
Performers 

SEPI Engineering Group 
1025 Wade Avenue  
Raleigh, NC 27607 
Phillip Todd (919) 789-9977 

Stream Monitoring POC Andy Kiley (919) 789-9977 

Vegetation Monitoring POC Phil Beach (919) 789-9977 

Wetland Monitoring POC N/A 
*Raw data currently unavailable. 

 
 

Table 4.  Project Background Table  

UT to South Fork/EEP Project Number 445 
Project County Alamance County, NC 
Drainage impervious cover estimate (%)  5 
Stream Order 1 
Physiographic Region Piedmont 
Ecoregion Carolina Slate Belt 
Rosgen Classification of As-built E 
Cowardin Classification N/A 

Dominant soil types 
Georgeville-Heron-
Alamance & Orange-
Efland-Herndon 

Reference site ID 
UT Wells Creek &  
UT Varnal Creek 

USGS HUC for Project and Reference 03030002 Haw River 
NCDWQ Sub-basin for Project and 
Reference 

03-04-06 

NCDWQ classification for Project and 
Reference 

C, NSW 

Any portion of any project segment 303d 
listed? 

no 

Any portion of any project segment 
upstream of a 303d listed segment? 

no 

Reasons for 303d listing or stressor N/A 

% of project easement fenced 99 
% of project easement demarcated with 
bollards (if fencing absent) 
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Appendix B 

Visual Assessment Data
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Cross-Section 1: View Upstream (10-27-2010) Cross-Section 1: View Downstream (10-27-2010) 

  

Cross-Section 2:  View Upstream (10-27-2010) Cross-Section 2: View Downstream (10-27-2010) 

  

Cross-Section 3: View Upstream (10-27-2010) Cross-Section 3: View Downstream (10-27-2010) 

 
  



 

 

  

Cross-Section 4: View Upstream (10-27-2010) Cross-Section 4: View Downstream (10-27-2010) 

 
 

Photo point 1 (R1): View Upstream (10-27-2010) Photo point 1 (R1): View Downstream (10-27-2010) 

 
 

Photo point 2 (R1): View Upstream (10-27-2010) Photo point 2 (R1): View Downstream (10-27-2010). 

 
  



 

 

  

Photo point 3 (R1): View Upstream (10-27-2010) Photo point 3 (R1): View Downstream (10-27-2010) 

  

Photo point 4 (R1): View Upstream (10-27-2010) Photo point 4 (R1): View Downstream (10-27-2010) 

  

Photo point 5 (R1): View Upstream (10-27-2010) 
Photo point 5 (R1): View Downstream (10-27-2010) 

 
  



 

 

  

Photo point 6 (R1): View Upstream (10-27-2010) Photo point 6 (R1): View Downstream (10-27-2010) 

  

Photo point 7 (R1): View Upstream (10-27-2010) Photo point 7 (R1): View Downstream (10-27-2010) 

 

 

Photo point 8 (R1): Facing Channel (3-12-2009). 
 

 
  



 

 

  

 

2010 Photo Not Taken

 

  

Cross-Section 5: View Upstream (10-28-2010) Cross-Section 5: View Downstream (10-28-2010) 

  

Cross-Section 6:  View Upstream (10-28-2010) 
Cross-Section 6: View Downstream (10-28-2010) 

 
  



 

 

  

Photo point 1(R2): View Upstream (10-28-2010) Photo point 1 (R2): View Downstream (10-28-2010) 

  

Photo point 2 (R2): View Upstream (10-28-2010) Photo point 2 (R2): View Downstream (10-28-2010) 

  

Photo point 3 (R2): View Upstream (10-28-2010) 
Photo point 3 (R2): View Downstream (10-28-2010) 

 
  



 

 

  

Photo point 4 (R2): View Upstream (10-28-2010) Photo point 4 (R2): View Downstream (10-28-2010) 

  

Photo point 5 (R2): View Upstream (10-28-2010) Photo point 5 (R2): View Downstream (10-28-2010) 

  

Photo point 6 (R2): View Upstream (10-28-2010) 
Photo point 6 (R2): View Downstream (10-28-2010) 

 
  



 

 

  

Photo point 7 (R2):  View Upstream (10-28-2010) Photo point 7 (R2):  View Downstream (10-28-2010) 

  

Cross-Section 7: View Upstream (10-28-2010) Cross-Section 7: View Downstream (10-28-2010) 

  

Cross-Section 8:  View Upstream (10-28-2010) 
Cross-Section 8: View Downstream (10-28-2010) 

 
  



 

 

 
 

Cross-Section 9: View Upstream (10-28-2010) Cross-Section 9: View Downstream (10-28-2010) 

  

Cross-Section 10: View Upstream (10-28-2010) Cross-Section 10: View Downstream (10-28-2010) 

  

Cross-Section 11:  View Upstream (10-28-2010) 
Cross-Section 11: View Downstream (10-28-2010) 

 
  



 

 

  

Cross-Section 12: View Upstream (10-28-2010) Cross-Section 12: View Downstream (10-28-2010) 

  

Photo point 1 (R3): View Upstream (10-28-2010) Photo point 2 (R3): View Upstream (10-28-2010) 

  

Photo point 1 (R3): View Downstream (10-28-2010) 
Photo point 2 (R3): View Downstream (10-28-2010) 

 
  



 

 

  

Photo point 1 (R3): Facing Channel (10-28-2010) Photo point 2 (R3): Facing Channel (10-28-2010) 

 

 

Photo point 3 (R3): View Upstream (10-28-2010) Photo point 4 (R3): View Upstream (10-28-2010) 

 
 

Photo point 3 (R3): View Downstream (10-28-2010) 
Photo point 4 (R3): View Downstream (10-28-2010) 

 
  



 

 

 
 

Photo point 3 (R3): Facing Channel (10-28-2010) Photo point 4 (R3): Facing Channel (10-28-2010) 

 

 

Photo point 5 (R3): View Upstream (10-28-2010) Photo point 5 (R3): Facing Channel (10-28-2010) 

 

 

Photo point 5 (R3): View Downstream (10-28-2010) 
 

 



 

 

  

Photo 1: Vegetation Plot 1 (10-28-2010) Photo 2: Vegetation Plot 2 (10-28-2010) 

  

Photo 3: Vegetation Plot 3 (10-28-2010) Photo 4: Vegetation Plot 4 (10-28-2010) 

  

Photo 5: Vegetation Plot 5 (10-28-2010) 
Photo 6: Vegetation Plot 6 (10-28-2010) 

 
  



 

 

  

Photo 7: Vegetation Plot 7 (10-28-2010) Photo 8: Vegetation Plot 8 (10-18-2009). 

  

Photo 9: Vegetation Plot 9 (10-28-2010) Photo 10: Vegetation Plot 10 (10-28-2010) 

  

Photo 11: Vegetation Plot 11 (10-28-2010) 
Photo 12: Vegetation Plot 12 (10-28-2010) 

 



 



 

 

 

 

 

 

 

 

 

 

Appendix C 

Vegetation Plot Data
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Appendix D 

Stream Survey Data 
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 1

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 25 25 46% 46%

Very Fine .062-.125 1 1 2% 48%
Fine .125-.25 1 1 2% 50%

Medium .25-.50 0 0% 50%
Coarse .50-1.0 5 5 9% 59%

.04-.08 Very Coarse 1.0-2 6 6 11% 70%

.08-.16 Very Fine 2.0-4.0 2 2 4% 74%

.16-.22 Fine 4-5.7 2 2 4% 78%

.22-.31 Fine 5.7-8 1 1 2% 80%

.31-.44 Medium 8-11.3 0 0% 80%

.44-.63 Medium 11.3-16 1 1 2% 81%

.63-.89 Coarse 16-22.6 3 3 6% 87%
.89-1.26 Coarse 22.6-32 7 7 13% 100%
1.26-1.77 Very Coarse 32-45 0 0% 100%
1.77-2.5 Very Coarse 45-64 0 0% 100%
2.5-3.5 Small 64-90 0 0% 100%
3.5-5.0 Small 90-128 0 0% 100%
5.0-7.1 Large 128-180 0 0% 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 54 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 2

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 40 40 78% 78%

Very Fine .062-.125 4 4 8% 86%
Fine .125-.25 0 0% 86%

Medium .25-.50 0 0% 86%
Coarse .50-1.0 0 0% 86%

.04-.08 Very Coarse 1.0-2 1 1 2% 88%

.08-.16 Very Fine 2.0-4.0 4 4 8% 96%

.16-.22 Fine 4-5.7 0 0% 96%

.22-.31 Fine 5.7-8 1 1 2% 98%

.31-.44 Medium 8-11.3 0 0% 98%

.44-.63 Medium 11.3-16 0 0% 98%

.63-.89 Coarse 16-22.6 0 0% 98%
.89-1.26 Coarse 22.6-32 0 0% 98%
1.26-1.77 Very Coarse 32-45 0 0% 98%
1.77-2.5 Very Coarse 45-64 0 0% 98%
2.5-3.5 Small 64-90 1 1 2% 100%
3.5-5.0 Small 90-128 0 0% 100%
5.0-7.1 Large 128-180 0 0% 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 51 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 3

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 50 50 100% 100%

Very Fine .062-.125 0 0% 100%
Fine .125-.25 0 0% 100%

Medium .25-.50 0 0% 100%
Coarse .50-1.0 0 0% 100%

.04-.08 Very Coarse 1.0-2 0 0% 100%

.08-.16 Very Fine 2.0-4.0 0 0% 100%

.16-.22 Fine 4-5.7 0 0% 100%

.22-.31 Fine 5.7-8 0 0% 100%

.31-.44 Medium 8-11.3 0 0% 100%

.44-.63 Medium 11.3-16 0 0% 100%

.63-.89 Coarse 16-22.6 0 0% 100%
.89-1.26 Coarse 22.6-32 0 0% 100%
1.26-1.77 Very Coarse 32-45 0 0% 100%
1.77-2.5 Very Coarse 45-64 0 0% 100%
2.5-3.5 Small 64-90 0 0% 100%
3.5-5.0 Small 90-128 0 0% 100%
5.0-7.1 Large 128-180 0 0% 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 50 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 4

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 50 50 100% 100%

Very Fine .062-.125 0 0% 100%
Fine .125-.25 0 0% 100%

Medium .25-.50 0 0% 100%
Coarse .50-1.0 0 0% 100%

.04-.08 Very Coarse 1.0-2 0 0% 100%

.08-.16 Very Fine 2.0-4.0 0 0% 100%

.16-.22 Fine 4-5.7 0 0% 100%

.22-.31 Fine 5.7-8 0 0% 100%

.31-.44 Medium 8-11.3 0 0% 100%

.44-.63 Medium 11.3-16 0 0% 100%

.63-.89 Coarse 16-22.6 0 0% 100%
.89-1.26 Coarse 22.6-32 0 0% 100%
1.26-1.77 Very Coarse 32-45 0 0% 100%
1.77-2.5 Very Coarse 45-64 0 0% 100%
2.5-3.5 Small 64-90 0 0% 100%
3.5-5.0 Small 90-128 0 0% 100%
5.0-7.1 Large 128-180 0 0% 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 50 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 5

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 24 24 41% 41%

Very Fine .062-.125 8 8 14% 55%
Fine .125-.25 0 0% 55%

Medium .25-.50 0 0% 55%
Coarse .50-1.0 0 0% 55%

.04-.08 Very Coarse 1.0-2 0 0% 55%

.08-.16 Very Fine 2.0-4.0 0 0% 55%

.16-.22 Fine 4-5.7 0 0% 55%

.22-.31 Fine 5.7-8 1 1 2% 57%

.31-.44 Medium 8-11.3 2 2 3% 60%

.44-.63 Medium 11.3-16 3 3 5% 66%

.63-.89 Coarse 16-22.6 4 4 7% 72%
.89-1.26 Coarse 22.6-32 4 4 7% 79%

1.26-1.77 Very Coarse 32-45 7 7 12% 91%
1.77-2.5 Very Coarse 45-64 2 2 3% 95%
2.5-3.5 Small 64-90 2 2 3% 98%
3.5-5.0 Small 90-128 0 0% 98%
5.0-7.1 Large 128-180 0 0% 98%

7.1-10.1 Large 180-256 0 0% 98%
10.1-14.3 Small 256-362 1 1 2% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 58 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 6

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 12 12 22% 22%

Very Fine .062-.125 1 1 2% 24%
Fine .125-.25 0 0% 24%

Medium .25-.50 0 0% 24%
Coarse .50-1.0 3 3 6% 30%

.04-.08 Very Coarse 1.0-2 4 4 7% 37%

.08-.16 Very Fine 2.0-4.0 0 0% 37%

.16-.22 Fine 4-5.7 0 0% 37%

.22-.31 Fine 5.7-8 3 3 6% 43%

.31-.44 Medium 8-11.3 4 4 7% 50%

.44-.63 Medium 11.3-16 5 5 9% 59%

.63-.89 Coarse 16-22.6 8 8 15% 74%
.89-1.26 Coarse 22.6-32 12 12 22% 96%
1.26-1.77 Very Coarse 32-45 0 0% 96%
1.77-2.5 Very Coarse 45-64 0 0% 96%
2.5-3.5 Small 64-90 0 0% 96%
3.5-5.0 Small 90-128 0 0% 96%
5.0-7.1 Large 128-180 0 0% 96%
7.1-10.1 Large 180-256 1 1 2% 98%
10.1-14.3 Small 256-362 1 1 2% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 54 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 7

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 23 23 38% 38%

Very Fine .062-.125 0 0% 38%
Fine .125-.25 18 18 30% 68%

Medium .25-.50 0 0% 68%
Coarse .50-1.0 1 1 2% 70%

.04-.08 Very Coarse 1.0-2 7 7 12% 82%

.08-.16 Very Fine 2.0-4.0 0 0% 82%

.16-.22 Fine 4-5.7 0 0% 82%

.22-.31 Fine 5.7-8 1 1 2% 83%

.31-.44 Medium 8-11.3 2 2 3% 87%

.44-.63 Medium 11.3-16 3 3 5% 92%

.63-.89 Coarse 16-22.6 0 0% 92%
.89-1.26 Coarse 22.6-32 0 0% 92%
1.26-1.77 Very Coarse 32-45 0 0% 92%
1.77-2.5 Very Coarse 45-64 0 0% 92%
2.5-3.5 Small 64-90 1 1 2% 93%
3.5-5.0 Small 90-128 1 1 2% 95%
5.0-7.1 Large 128-180 0 0% 95%
7.1-10.1 Large 180-256 2 2 3% 98%
10.1-14.3 Small 256-362 1 1 2% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 60 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 8

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 14 14 28% 28%

Very Fine .062-.125 1 1 2% 30%
Fine .125-.25 19 19 38% 68%

Medium .25-.50 0 0% 68%
Coarse .50-1.0 0 0% 68%

.04-.08 Very Coarse 1.0-2 2 2 4% 72%

.08-.16 Very Fine 2.0-4.0 0 0% 72%

.16-.22 Fine 4-5.7 0 0% 72%

.22-.31 Fine 5.7-8 0 0% 72%

.31-.44 Medium 8-11.3 3 3 6% 78%

.44-.63 Medium 11.3-16 3 3 6% 84%

.63-.89 Coarse 16-22.6 2 2 4% 88%
.89-1.26 Coarse 22.6-32 2 2 4% 92%
1.26-1.77 Very Coarse 32-45 3 3 6% 98%
1.77-2.5 Very Coarse 45-64 1 1 2% 100%
2.5-3.5 Small 64-90 0 0% 100%
3.5-5.0 Small 90-128 0 0% 100%
5.0-7.1 Large 128-180 0 0% 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 50 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 9

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 11 11 21% 21%

Very Fine .062-.125 2 2 4% 25%
Fine .125-.25 0 0% 25%

Medium .25-.50 0 0% 25%
Coarse .50-1.0 0 0% 25%

.04-.08 Very Coarse 1.0-2 9 9 17% 42%

.08-.16 Very Fine 2.0-4.0 0 0% 42%

.16-.22 Fine 4-5.7 2 2 4% 45%

.22-.31 Fine 5.7-8 3 3 6% 51%

.31-.44 Medium 8-11.3 0 0% 51%

.44-.63 Medium 11.3-16 5 5 9% 60%

.63-.89 Coarse 16-22.6 6 6 11% 72%
.89-1.26 Coarse 22.6-32 2 2 4% 75%
1.26-1.77 Very Coarse 32-45 4 4 8% 83%
1.77-2.5 Very Coarse 45-64 4 4 8% 91%
2.5-3.5 Small 64-90 4 4 8% 98%
3.5-5.0 Small 90-128 0 0% 98%
5.0-7.1 Large 128-180 0 0% 98%
7.1-10.1 Large 180-256 1 1 2% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 53 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 10

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 14 14 26% 26%

Very Fine .062-.125 1 1 2% 28%
Fine .125-.25 1 1 2% 30%

Medium .25-.50 0 0% 30%
Coarse .50-1.0 4 4 7% 37%

.04-.08 Very Coarse 1.0-2 3 3 6% 43%

.08-.16 Very Fine 2.0-4.0 0 0% 43%

.16-.22 Fine 4-5.7 0 0% 43%

.22-.31 Fine 5.7-8 2 2 4% 46%

.31-.44 Medium 8-11.3 1 1 2% 48%

.44-.63 Medium 11.3-16 5 5 9% 57%

.63-.89 Coarse 16-22.6 5 5 9% 67%
.89-1.26 Coarse 22.6-32 7 7 13% 80%
1.26-1.77 Very Coarse 32-45 6 6 11% 91%
1.77-2.5 Very Coarse 45-64 0 0% 91%
2.5-3.5 Small 64-90 0 0% 91%
3.5-5.0 Small 90-128 2 2 4% 94%
5.0-7.1 Large 128-180 0 0% 94%
7.1-10.1 Large 180-256 0 0% 94%
10.1-14.3 Small 256-362 0 0% 94%
14.3-20 Small 362-512 3 3 6% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 54 100% 100%
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 11

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 10 10 19% 19%

Very Fine .062-.125 5 5 9% 28%
Fine .125-.25 6 6 11% 39%

Medium .25-.50 0 0% 39%
Coarse .50-1.0 4 4 7% 46%

.04-.08 Very Coarse 1.0-2 6 6 11% 57%

.08-.16 Very Fine 2.0-4.0 0 0% 57%

.16-.22 Fine 4-5.7 1 1 2% 59%

.22-.31 Fine 5.7-8 1 1 2% 61%

.31-.44 Medium 8-11.3 2 2 4% 65%

.44-.63 Medium 11.3-16 3 3 6% 70%

.63-.89 Coarse 16-22.6 1 1 2% 72%
.89-1.26 Coarse 22.6-32 1 1 2% 74%
1.26-1.77 Very Coarse 32-45 2 2 4% 78%
1.77-2.5 Very Coarse 45-64 2 2 4% 81%
2.5-3.5 Small 64-90 1 1 2% 83%
3.5-5.0 Small 90-128 3 3 6% 89%
5.0-7.1 Large 128-180 0 0% 89%
7.1-10.1 Large 180-256 0 0% 89%
10.1-14.3 Small 256-362 1 1 2% 91%
14.3-20 Small 362-512 5 5 9% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 54 100% 100%

*Year 1 data not available.
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                  PEBBLE COUNT
Site:  UT South Fork

Party:  PDB / JW

Date:  11/11/2010                         PARTICLE COUNT
CS 12

Inches Particle Millimeters TOT# ITEM % % CUM
Silt/Clay < 0.062          S/C 20 20 38% 38%

Very Fine .062-.125 3 3 6% 43%
Fine .125-.25 0 0% 43%

Medium .25-.50 0 0% 43%
Coarse .50-1.0 0 0% 43%

.04-.08 Very Coarse 1.0-2 7 7 13% 57%

.08-.16 Very Fine 2.0-4.0 0 0% 57%

.16-.22 Fine 4-5.7 0 0% 57%

.22-.31 Fine 5.7-8 0 0% 57%

.31-.44 Medium 8-11.3 0 0% 57%

.44-.63 Medium 11.3-16 2 2 4% 60%

.63-.89 Coarse 16-22.6 0 0% 60%
.89-1.26 Coarse 22.6-32 4 4 8% 68%
1.26-1.77 Very Coarse 32-45 4 4 8% 75%
1.77-2.5 Very Coarse 45-64 2 2 4% 79%
2.5-3.5 Small 64-90 5 5 9% 89%
3.5-5.0 Small 90-128 3 3 6% 94%
5.0-7.1 Large 128-180 2 2 4% 98%
7.1-10.1 Large 180-256 1 1 2% 100%
10.1-14.3 Small 256-362 0 0% 100%
14.3-20 Small 362-512 0 0% 100%
20-40 Medium 512-1024 0 0% 100%
40-80 Large 1024-2048 0 0% 100%

Bedrock        BDRK 0 0% 100%
TOTALS 53 100% 100%

*Year 1 data not available.
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Appendix E 

Hydrologic Data
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