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MONITORING SUMMARY

The North Carolina Ecosystem Enhancement Progr&PR)Eestored sections of an unnamed tributary to
South Fork (UT South Fork) in 2004. This projectacated in the southern portion of Alamance Cgpunt
NC. The different reaches flow through former pestand wooded areas. Prior to restoration, cattle
damage resulted in areas of severe bank erosiolosmof vegetation. Since the restoration has bee
completed, the livestock have been fenced outeottream. The overall goal of this project wakdlp
improve water quality in the Cape Fear River baSipecific objectives to meet this goal were to:

* Reduce bank erosion;
¢ Reduce nutrient runoff on the site;
+ Stabilize stream channel banks by planting vegetati

* Help the stream reach its equilibrium through #establishment of proper dimension, pattern, and
profile.

There was strong vegetative cover along the leofjthe project. Fescue continues to dominate the
herbaceous understory of monitoring reach 1, wambears to be preventing the establishment of the
planted bare root trees and other native vegetafioMonitoring Year 5, several populations of 8o
invasive species were noted. Invasive speciesffoiude:Festuca spp., Ligustrum sinense, Rosa
multiflora, Microstegium virmineum, Lonicera japonica, andAilanthus altissma. Planted stem survival
in monitoring reach 1 remains a concern due touesiominance. All plots in monitoring reach 1 had
planted stem densities below the Year 5 goal of2éhs per acre. Vegetation Plot 2 is of particula
concern because no planted stems were counteis ipltt in Monitoring Year 5. The overall planted
stem survival from Monitoring Year 1 to Monitoringear 5 was 62% among all vegetation plots in all
reaches. The overall planted stem density actbgsgetation plots was 560 stems per acre.

All Monitoring Year 5 profile and pattern paramet&rere consistent with Monitoring Year 4 values.
Deposition in riffle sections remains a minor peghlin monitoring reaches 1 and 2. The number of
depositional areas and overall length of depositientified decreased during Monitoring Year 5ddir
monitoring reaches. Stream structures with problemre limited to Reaches 1 and 2. In monitoring
reach 1, a total of 10 structures were found teelsagnificant problems of concern out of 58 sureeye
One structure had significant problems of concertnod the 39 structures surveyed at monitoring meac
The most severe structural problem along monitorgagh 1 was a rootwad (Station 15+56) where the
bank has caved in around the footing, leaving dog¢ifig almost completely exposed. There were small
amounts of bank erosion in all monitoring reacthes none were severe. Less than 1% of the banks in
any of the reaches exhibited significant erosiBridence of recent beaver activity at the downstrea
end of Monitoring Reach 3 was observed during gephio survey during November 2010. No bank
erosion was noted in the area and the impactes &reespecies that have strong root systems that wi
resprout.

Summary information/data related to the occurrefdems such as invasive species encroachment and
statistics related to performance of various prtogec! monitoring elements can be found in the &htel
figures in the report appendices. Narrative baakgdoand supporting information formerly found in
these reports can be found in the mitigation astbration plan documents available on EEP’s website
All raw data supporting the tables and figureshim appendices is available from EEP upon request.
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METHODOLOGY
Vegetation Methodology

For this monitoring project, a total of twelve (1dpts were studied. Plot sizes measure 10 meteifb
meters (or equivalent to 100 square meters), depgrmeh buffer width. The vegetation monitoring was
not the Carolina Vegetation Survey (CVS) protodmif was based on the number of stems for the
targeted species that were planted for the stremstonation project. The planted material in thet plo
(previously marked with flagging) was identified bpecies and a tally of each species was kept and
recorded in a field book. Any stems for a givera@es in a given plot that were not flagged andewer
counted over and above the baseline total werddaemes! volunteers.

It should be noted that no initial planting documa¢ion has ever been received by SEPI, so all
survivability and density calculations are basedising the Monitoring Year 1 stem counts as a basel

In Monitoring Year 1, SEPI project scientists ugbeir best professional judgement to distinguish
planted stems from volunteers.

Stream Methodology

The project monitoring for the stream channel ideldia longitudinal survey, cross-sectional survags,
photo documentation. These measurements were takeach reach. The stationing was based on
thalweg. The methodology for each portion of ttieasn monitoring is described in detail below.

Longitudinal Profile and Plan View

A longitudinal profile was surveyed for each reaakh a Nikon DTM-520 Total Station, prism, and a
TDS Recon Pocket PC. The heads of featurestiffees, runs, pools, and glides) were surveyedyab

as the point of maximum depth of each pool, bouedaof problem areas, and any other significant
slope-breaks or points of interest. At the headawfh feature and at the maximum pool depth, tlglwe
water surface, edge of water, left and right balhkand left and right top of bank (if differentah
bankfull) were surveyed. All profile measuremewere extracted from this survey, including channel
and valley length and length of each feature, watgface slope for each reach and feature, bankfull
slope for the reach, and pool spacing. This sumisp was used to draw plan view figures with
Microstation v8 (Bentley Systems, Inc., Exton, FA) each reach, and all pattern measurements (i.e.
meander length, radius of curvature, belt widthanuer width ratio, and sinuosity) were extractexifr
the plan view. Stationing was calculated alongttiadweg

Permanent Cross Sections

Four permanent cross sections (two riffles and pools) were surveyed at Monitoring Reach 1. Two
permanent cross sections (one riffle and one poelle surveyed at Monitoring Reach 2, and six
permanent cross sections (3 riffles and 3 poolsgwarveyed at Monitoring Reach 3. The beginnimgdy a
end of each permanent cross section were origimalyked with a wooden stake and metal conduit.
Cross sections were installed perpendicular tostteam flow. Each survey noted all changes ineslop
tops of both banks, left and right bankfull, edgésvater, thalweg, and water surface. The crossmes
were then plotted and overlain on the cross sedigweys from all previous monitoring years. All
dimension measurements (i.e. bankfull width, flooae width, bankfull mean depth, cross sectional
area, width-to-depth ratio, entrenchment ratio kblagight ratio, wetted perimeter, and hydrauliciwayl
were extracted from these plots and compared @fdamn all previous monitoring years.
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Pebble Counts

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

Photo Documentation

Permanent photo points were established during tdong Year 1. A set of three photographs (facing
upstream, facing downstream, and facing the charwmete taken at each photo point with a digital
camera. Two photographs were taken at each ceasisns (facing upstream and downstream). A
representative photograph of each vegetation phst taken at the designated corner of the vegetation
plot and in the same direction as the Monitoringatyé photograph. An arrow was placed on the
designated corner of each vegetation plot on the plew sheets to document the corner and direction
each photograph. Photos were also taken of alifgignt stream and vegetation problem areas.
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Appendix A
Project Vicinity Map and Background Files
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Table 1. Project Restoration Components
UT to South Fork/EEP Project Number 435
5 2 5 o L |8
. E a 5 o ::‘é Lo = £ £ g
8ES (4T o s |23 |38 218 | E
oo RS 3 s n © n R €S a8 S
S 00 - O 5 o 0w o n 2 S ol o
o0 o ~ < <L <w» =>0 (@)
Reach 1 -
. 10+00 to New channel
Subreach 1 1,525 Restoration Pl 1,503 26403 10+00 — construction
20+57.63
. P, 26+03 to _ Modified pattern,
Subreach 2 600 Restoration PIl 710 33+13 Fi%i%%Z_ dimension & profile
Enhancement | P, 33+13 to Modified dimension &
Subreach 3 887 Level | Pl 887 42400 20+33.78 profile
Reach 3 -
. P, 42+00 to Modified pattern,
Subreach 4 2,795 Restoration Pl 2,837 70+37 21(;):?(,)203—6 dimension & profile

* — Estimations based upon the design length frbe Restoration Design Report for the project. S&#ds not currently
possess as-built documentation.

** _ For monitoring purposes Reach 1 is Design 8abh 1, Reach 2 combines portions of both Desigmedgh 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

Data Collection
Complete

Scheduled
Completion

Actual Completion
or Delivery
September 2002

Activity or Report
Restoration Plan
Final Design - 90%
Construction
Temporary S&E mix applies tq
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)

Currently Unavailable

Year 1 monitoring December 1, 2006  June 1, 2006 eNtber 2006

Year 2 monitoring December 1, 200  October 2007 ebdoer 1, 2007

Year 3 monitoring

December 1, 200

November 2008 vexwber 15, 2008

Year 4 monitoring

December 1, 200

edaher 15, 2009

Year 5 monitoring

December 1, 201

]
D October 2009
D October 2010

evaer 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, NG

Drainage impervious cover estimate (9

b)

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 HawmRiv

NCDWQ Sub-basin for Project and

03-04-06

Reference

NCDWQ classification for Project and C NSW
Reference ’

Any portion of any project segment 303 dno
listed?

Any portion of any project segment no
upstream of a 303d listed segment?

Reasons for 303d listing or stressor N/A

% of project easement fenced 99

% of project easement demarcated with 0

bollards (if fencing absent)







Appendix B
Visual Assessment Data
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Cross-Section 3: View Upstream (10-27-2010)

Cross-Section 3: View Downstream (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 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 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).




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 3 (R2): View Upstream (10-28-2010)

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




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

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




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

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




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

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




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

Photo point 2 (R3): View Downstream (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)

Cp2XA

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

Photo 6: Vegetation Plot 6 (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

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

Cs1
Inches Particle  Millimeters TOT# |ITEM %|% CUM
Silt/Clay < 0.062 S/C 25 25 46% | 46%
Very Fine | .062-.125 /7~ 7\ 1 1 2% 48%
Fine 125-.25 / f\ \ 1 1 2% | 50%
Medium .25-.50 | N | 0 0% 50%
Coarse .50-1.0 \ b / 5 5 9% 59%
.04-.08 |Very Coarse] 1.0-2 N 6 6 11% | 70%
.08-.16 Very Fine 2.0-4.0 2 2 4% 74%
.16-.22 Fine 4-5.7 / G \ 2 2 4% 78%
.22-.31 Fine 5.7-8 / R \ 1 1 2% 80%
.31-.44 Medium 8-11.3 A 0 0% 80%
44-.63 Medium 11.3-16 v 1 1 2% 81%
.63-.89 Coarse 16-22.6 E 3 3 6% 87%
.89-1.26 Coarse 22.6-32 \ L / 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 o 0 0% | 100%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 100%
5.0-7.1 Large 128-180 |\ Vi 0 0% | 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 54 100% | 100%
Pebble Count, Cross Section 1
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—e— Cumulative Percent (Year 4 ¢ Percent Item (Year 4
Cumulative Percent (Year 5 Percent Item (Year 5




PEBBLE COUNT

Site: UT South Fork

Party: PDB/JW

Date: 11/11/2010

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

CS?2
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 S/C 40 40 78% | 78%
Very Fine | .062-.125 7\ 4 4 8% 86%
Fine 125-.25 / f\ \ 0 0% | 86%
Medium .25-.50 | N | 0 0% 86%
Coarse .50-1.0 \ b / 0 0% 86%
.04-.08 |Very Coarse] 1.0-2 N 1 1 2% 88%
.08-.16 Very Fine 2.0-4.0 4 4 8% 96%
.16-.22 Fine 4-5.7 / G \ 0 0% 96%
.22-.31 Fine 5.7-8 / R \ 1 1 2% 98%
31-.44 Medium 8-11.3 A 0 0% 98%
44-.63 Medium 11.3-16 v 0 0% 98%
.63-.89 Coarse 16-22.6 E 0 0% 98%
.89-1.26 Coarse 22.6-32 \ L / 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 o 1 1 2% | 100%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 100%
5.0-7.1 Large 128-180 |\ Vi 0 0% | 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 51 100% | 100%
Pebble Count, Cross Section 2
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PEBBLE

COUNT

Site: UT South Fork

Party: PDB/JW

Date: 11/11/2010

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

CS3
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 S/C 50 50 100% | 100%
Very Fine | .062-.125 7\ 0 0% [ 100%
Fine 125-.25 / f\ \ 0 0% | 100%
Medium .25-.50 | N | 0 0% | 100%
Coarse .50-1.0 \ b / 0 0% | 100%
.04-.08 |Very Coarse] 1.0-2 N 0 0% | 100%
.08-.16 Very Fine 2.0-4.0 0 0% 100%
.16-.22 Fine 4-5.7 / G \ 0 0% | 100%
.22-.31 Fine 5.7-8 / R \ 0 0% | 100%
.31-.44 Medium 8-11.3 A 0 0% | 100%
44-.63 Medium 11.3-16 v 0 0% | 100%
.63-.89 Coarse 16-22.6 E 0 0% | 100%
.89-1.26 Coarse 22.6-32 \ L / 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 o 0 0% | 100%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 100%
5.0-7.1 Large 128-180 |\ Vi 0 0% | 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 50 100% | 100%
Pebble Count, Cross Section 3
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|
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PEBBLE COUNT
Site: UT South Fork G S E P I
Party. PDB /W C7 ENGINEERING GROUP
Date: 11/11/2010 PARTICLE COUNT
CS 4
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 SIC 50 50 100% | 100%
Very Fine | .062-.125 7\ 0 0% [ 100%
Fine 125-.25 / f\ \ 0 0% | 100%
Medium .25-.50 | N | 0 0% | 100%
Coarse .50-1.0 \ b / 0 0% | 100%
.04-.08 |Very Coarse] 1.0-2 N 0 0% | 100%
.08-.16 Very Fine 2.0-4.0 0 0% 100%
.16-.22 Fine 4-5.7 / G \ 0 0% | 100%
.22-.31 Fine 5.7-8 / R \ 0 0% | 100%
.31-.44 Medium 8-11.3 A 0 0% | 100%
44-.63 Medium 11.3-16 v 0 0% | 100%
.63-.89 Coarse 16-22.6 E 0 0% | 100%
.89-1.26 Coarse 22.6-32 \ L / 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 o 0 0% | 100%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 100%
5.0-7.1 Large 128-180 |\ Vi 0 0% | 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 50 100% | 100%
Pebble Count, Cross Section 4
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PEBBLE COUNT
Site: UT South Fork S I ' P I
Party, PDB/JW ENGINEERING GROUP
Date: 11/11/2010 PARTICLE COUNT
CS5
Inches Particle  Millimeters TOT# |ITEM %|% CUM
Silt/Clay < 0.062 SIC 24 24 41% | 41%
Very Fine | .062-.125 /7~ 7\ 8 8 14% | 55%
Fine .125-.25 / i \ 0 0% | 55%
Medium .25-.50 | N 0 0% 55%
Coarse .50-1.0 \ b / 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 / G \ 0 0% 55%
.22-.31 Fine 5.7-8 / R \ 1 1 2% 57%
.31-.44 Medium 8-11.3 A 2 2 3% 60%
.44-.63 Medium 11.3-16 v 3 3 5% 66%
.63-.89 Coarse 16-22.6 E 4 4 7% 2%
.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 N 2 2 3% 98%
3.5-5.0 Small 90-128 | copele 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 |\ BOULPER ) 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% 100%
TOTALS —» 58 100% | 100%

Pebble Count, Cross Section 5
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PEBBLE COUNT

Site: UT South Fork

Party: PDB/JW

Date: 11/11/2010

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

CS6
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 SIC 12 12 22% | 22%
Very Fine | .062-.125 7\ 1 1 2% 24%
Fine 125-.25 / f\ \ 0 0% | 24%
Medium .25-.50 | N | 0 0% 24%
Coarse .50-1.0 \ b / 3 3 6% 30%
.04-.08 |Very Coarse] 1.0-2 N 4 4 7% 37%
.08-.16 Very Fine 2.0-4.0 0 0% 37%
.16-.22 Fine 4-5.7 / G \ 0 0% 37%
.22-.31 Fine 5.7-8 / R \ 3 3 6% 43%
.31-.44 Medium 8-11.3 A 4 4 7% 50%
44-.63 Medium 11.3-16 v 5 5 9% 59%
.63-.89 Coarse 16-22.6 E 8 8 15% | 74%
.89-1.26 Coarse 22.6-32 \ L / 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 o 0 0% | 96%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 96%
5.0-7.1 Large 128-180 |\ Vi 0 0% 96%
7.1-10.1 Large 180-256 1 1 2% 98%
10.1-14.3 Small 256362 | — 1 1 2% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 54 100% | 100%
Pebble Count, Cross Section 6
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PEBBLE COUNT

Site: UT South Fork

Party: PD

B/JW

Date: 11/11/2010

€
G

SEPI

ENGINEERING GROUP

PARTICLE COUNT

CS7
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 S/C 23 23 38% | 38%
Very Fine | .062-.125 7\ 0 0% 38%
Fine 125-.25 / f\ \ 18 18 30% | 68%
Medium .25-.50 | N | 0 0% 68%
Coarse .50-1.0 \ b / 1 1 2% 70%
.04-.08 |Very Coarse] 1.0-2 N 7 7 12% | 82%
.08-.16 Very Fine 2.0-4.0 0 0% 82%
.16-.22 Fine 4-5.7 / G \ 0 0% 82%
.22-.31 Fine 5.7-8 / R \ 1 1 2% 83%
.31-.44 Medium 8-11.3 A 2 2 3% 87%
44-.63 Medium 11.3-16 v 3 3 5% 92%
.63-.89 Coarse 16-22.6 E 0 0% 92%
.89-1.26 Coarse 22.6-32 \ L / 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 o 1 1 2% | 93%
3.5-5.0 Small 90-128 | copeie ) 1 1 2% | 95%
5.0-7.1 Large 128-180 |\ Vi 0 0% 95%
7.1-10.1 Large 180-256 2 2 3% 98%
10.1-14.3 Small 256362 | — 1 1 2% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 60 100% | 100%

100%

Pebble Count, Cross Section 7
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PEBBLE COUNT
Site: UT South Fork S I i P I
Party. PDB /W ENGINEERING GROUP
Date: 11/11/2010 PARTICLE COUNT
Cs8
Inches Particle  Millimeters TOT# |ITEM %|% CUM
Silt/Clay <0.062 SIC 14 14 28% | 28%
Very Fine | .062-.125 /7~ 7\ 1 1 2% 30%
Fine 125-.25 / f\ \ 19 19 38% | 68%
Medium .25-.50 | N | 0 0% 68%
Coarse .50-1.0 \ b / 0 0% 68%
.04-.08 |Very Coarse] 1.0-2 N 2 2 4% 72%
.08-.16 Very Fine 2.0-4.0 0 0% 72%
.16-.22 Fine 4-5.7 / G \ 0 0% 72%
.22-.31 Fine 5.7-8 / R \ 0 0% 72%
.31-.44 Medium 8-11.3 A 3 3 6% 78%
44-.63 Medium 11.3-16 v 3 3 6% 84%
.63-.89 Coarse 16-22.6 E 2 2 4% 88%
.89-1.26 Coarse 22.6-32 \ L / 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 o 0 0% | 100%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 100%
5.0-7.1 Large 128-180 |\ Vi 0 0% | 100%
7.1-10.1 Large 180-256 0 0% 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 50 100% | 100%
Pebble Count, Cross Section 8
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PEBBLE COUNT
Site: UT South Fork S I i P I
Party. PDB 7 IW ENGINEERING GROUP
Date: 11/11/2010 PARTICLE COUNT
CS9
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 S/C 11 11 21% | 21%
Very Fine | .062-.125 7\ 2 2 4% 25%
Fine 125-.25 / f\ \ 0 0% | 25%
Medium .25-.50 | N | 0 0% 25%
Coarse .50-1.0 \ b / 0 0% 25%
.04-.08 |Very Coarse] 1.0-2 N 9 9 17% | 42%
.08-.16 Very Fine 2.0-4.0 0 0% 42%
.16-.22 Fine 4-5.7 / G \ 2 2 4% 45%
.22-.31 Fine 5.7-8 / R \ 3 3 6% 51%
.31-.44 Medium 8-11.3 A 0 0% 51%
44-.63 Medium 11.3-16 v 5 5 9% 60%
.63-.89 Coarse 16-22.6 E 6 6 11% | 72%
.89-1.26 Coarse 22.6-32 \ L / 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 o 4 4 8% | 98%
3.5-5.0 Small 90-128 | copeie ) 0 0% | 98%
5.0-7.1 Large 128-180 |\ Vi 0 0% 98%
7.1-10.1 Large 180-256 1 1 2% | 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 53 100% | 100%

Pebble Count, Cross Section 9
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PEBBLE COUNT

Site: UT South Fork

Party: PDB/JW

Date: 11/11/2010

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

CS 10
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 S/C 14 14 26% | 26%
Very Fine | .062-.125 7\ 1 1 2% 28%
Fine 125-.25 / f\ \ 1 1 2% | 30%
Medium .25-.50 | N | 0 0% 30%
Coarse .50-1.0 \ b / 4 4 7% 37%
.04-.08 |Very Coarse] 1.0-2 N 3 3 6% 43%
.08-.16 Very Fine 2.0-4.0 0 0% 43%
.16-.22 Fine 4-5.7 / G \ 0 0% 43%
.22-.31 Fine 5.7-8 / R \ 2 2 4% 46%
.31-.44 Medium 8-11.3 A 1 1 2% 48%
44-.63 Medium 11.3-16 v 5 5 9% 57%
.63-.89 Coarse 16-22.6 E 5 5 9% 67%
.89-1.26 Coarse 22.6-32 \ L / 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 o 0 0% | 91%
3.5-5.0 Small 90-128 | copeie ) 2 2 4% | 94%
5.0-7.1 Large 128-180 |\ Vi 0 0% 94%
7.1-10.1 Large 180-256 0 0% 94%
10.1-14.3 Small 256362 | — 0 0% | 94%
14.3-20 Small 362-512 |/ \ 3 3 6% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 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

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

CS 11
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay < 0.062 SIC 10 10 19% | 19%
Very Fine | .062-.125 7\ 5 5 9% 28%
Fine 125-.25 / f\ \ 6 6 11% | 39%
Medium .25-.50 | N | 0 0% 39%
Coarse .50-1.0 \ b / 4 4 7% 46%
.04-.08 |Very Coarse] 1.0-2 N 6 6 11% | 57%
.08-.16 Very Fine 2.0-4.0 0 0% 57%
.16-.22 Fine 4-5.7 / G \ 1 1 2% 59%
.22-.31 Fine 5.7-8 / R \ 1 1 2% 61%
.31-.44 Medium 8-11.3 A 2 2 4% 65%
44-.63 Medium 11.3-16 v 3 3 6% 70%
.63-.89 Coarse 16-22.6 E 1 1 2% 72%
.89-1.26 Coarse 22.6-32 \ L / 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 o 1 1 2% | 83%
3.5-5.0 Small 90-128 | copeie ) 3 3 6% | 89%
5.0-7.1 Large 128-180 |\ Vi 0 0% 89%
7.1-10.1 Large 180-256 0 0% 89%
10.1-14.3 Small 256362 | — 1 1 2% | 91%
14.3-20 Small 362-512 |/ \ 5 5 9% | 100%
20-40 Medium | 512.1024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 54 100% | 100%
Pebble Count, Cross Section 11
100%
90%
= 80% -
£ 70% -
E 60% -
iL 50% A
S A40%
g 30%
& 20%
10% A
0% ? S
0.01 0.1 1 10 100 1000 10000
Particle Size (mm)
—— Cumulative Percent SYear 23 ¢ Percent Item gYear 2;
—e— Cumulative Percent (Year 3) ¢ Percent Iltem (Year 3
—e— Cumulative Percent éYear 4; + Percent Item EYear 4;
—+— Cumulative Percent (Year 5 Percent Item (Year 5

*Year 1 data not available.




PEBBLE COUNT

Site: UT South Fork

Party: PDB/JW

Date: 11/11/2010

SSEPI

ENGINEERING GROUP

PARTICLE COUNT

CS 12
Inches Particle  Millimeters TOT# |[ITEM %|% CUM
Silt/Clay <0.062 S/C 20 20 38% | 38%
Very Fine | .062-.125 7\ 3 3 6% 43%
Fine 125-.25 / f\ \ 0 0% | 43%
Medium .25-.50 | N | 0 0% 43%
Coarse .50-1.0 \ b / 0 0% 43%
.04-.08 |Very Coarse] 1.0-2 N 7 7 13% | 57%
.08-.16 Very Fine 2.0-4.0 0 0% 57%
.16-.22 Fine 4-5.7 / G \ 0 0% 57%
.22-.31 Fine 5.7-8 / R \ 0 0% 57%
.31-.44 Medium 8-11.3 A 0 0% 57%
44-.63 Medium 11.3-16 v 2 2 4% 60%
.63-.89 Coarse 16-22.6 E 0 0% 60%
.89-1.26 Coarse 22.6-32 \ L / 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 o 5 5 9% | 89%
3.5-5.0 Small 90-128 | copeie ) 3 3 6% | 94%
5.0-7.1 Large 128-180 |\ Vi 2 2 4% 98%
7.1-10.1 Large 180-256 1 1 2% | 100%
10.1-14.3 Small 256362 | — 0 0% | 100%
14.3-20 Small 362-512 |/ \ 0 0% | 100%
20-40 Medium | 5121024 |\ BOULPER ] 0 0% | 100%
40-80 Large 1024-2048 0 0% | 100%
Bedrock BDRK 0 0% | 100%
TOTALS —» 53 100% | 100%

100%

Pebble Count, Cross Section 12
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L Cumiuilativa Darcant (Vaar B Darcant Itam (Vaar B

*Year 1 data not available.
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Appendix E
Hydrologic Data
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