
Cane Creek (EEP #69) 

Stream Restoration Site 
2010 Annual Monitoring Report (Year 4 of 5) 

 

 

Alamance County, North Carolina 

EEP Project No. 69 

Design Firm: Stantec Consulting Services, Inc. 

 

 
April 2011

 

Prepared for: 

 

 
 

NCDENR / Ecosystem 

Enhancement Program 

1619 Mail Service Center 

Raleigh, NC 27699-1619 

Prepared by:   

 

The Catena Group 

410-B Millstone Drive 

Hillsborough, NC 27278 

919-732-1300



Cane Creek Stream Restoration  Year 4 Monitoring Report 
NCEEP Project Number 69  Year 4 of 5 
The Catena Group i April 2011 

TABLE OF CONTENTS 
 
1.0 Executive Summary ............................................................................................................. 1 

2.0 Methodology ........................................................................................................................ 3 

2.1 Vegetation Methodologies ............................................................................................... 3 

2.2 Stream Methodologies...................................................................................................... 3 

3.0 References ............................................................................................................................ 3 

APPENDICES 

Appendix A.  Project Vicinity Map and Background Tables ................................................... 4 

Figure 1.  Vicinity Map and Directions ........................................................................................................ 5 

Table 1a and b.  Project Components and Summations ................................................................................ 6 

Table 2.  Project Activity and Reporting History ......................................................................................... 7 

Table 3.  Project Contacts Table ................................................................................................................... 8 

Table 4.  Cane Creek /EE P #69 Project Attribute Table .............................................................................. 9 

Appendix B.  Visual Assessment Data....................................................................................... 10 

Figure 2.  Current Condition Plan View (CCPV) ....................................................................................... 11 

Table 5.  Visual Stream Morphology Stability Table ................................................................................. 16 

Table 6.  Vegetation Condition Assessment Table ..................................................................................... 17 

Photo 1. Looking downstream at XS-1 ....................................................................................................... 18 

Photo 2. Looking downstream at XS-2 ....................................................................................................... 18 

Photo 3.  Looking downstream at XS-3 ...................................................................................................... 19 

Photo 4.  Looking downstream at XS-4 ...................................................................................................... 19 

Photo 5.  Looking downstream at XS-5 ...................................................................................................... 19 

Photo 6.  Plot 2 (Sept. 6, 2008) ................................................................................................................... 20 

Photo 7.  Plot 3 (Sept. 6, 2008) ................................................................................................................... 20 

Photo 8.  Plot 4 (Sept. 6, 2008) ................................................................................................................... 20 



Cane Creek Stream Restoration  Year 4 Monitoring Report 
NCEEP Project Number 69  Year 4 of 5 
The Catena Group ii April 2011 

Photo 9.  Plot 5 (Sept. 6, 2008) ................................................................................................................... 20 

Photo 10.  Plot 2 (Sept. 3, 2010) ................................................................................................................. 20 

Photo 11.  Plot 3 (Sept. 3, 2010) ................................................................................................................. 20 

Photo 12.  Plot 4 (Sept. 3, 2010) ................................................................................................................. 20 

Photo 13.  Plot 5 (Sept. 3, 2010) ................................................................................................................. 20 

Appendix C.  Vegetation Assessment Data ............................................................................... 21 

Table 7.  Vegetation Plot Mitigation Success Summary Table .................................................................. 22 

Table 8.  CVS Vegetation Metadata Table ................................................................................................. 23 

Table 9.  CVS Stem Count Total and Planted by Plot and Species ............................................................ 24 

Appendix D.  Stream Survey Data ............................................................................................ 25 

Figure 3.  Cross Section 1 ........................................................................................................................... 26 

Figure 4.  Cross Section2 ............................................................................................................................ 27 

Figure 5.  Cross Section 3 ........................................................................................................................... 28 

Figure 6.  Cross Section 4 ........................................................................................................................... 29 

Figure 7.  Cross Section 5 ........................................................................................................................... 30 

Figure 8.  Longitudinal Profile .................................................................................................................... 31 

Figure 9.  Pebble Count Plots – XS-1 ......................................................................................................... 32 

Figure 10.  Pebble Count Plots – XS-3 ....................................................................................................... 33 

Figure 11.  Pebble Count Plots – XS-5 ....................................................................................................... 34 

 Table 10 a and b.  Baseline – Stream Data Summary ................................................................................ 35 

Table 11 a and b.  Monitoring – Cross-section and Stream Reach Morphology ........................................ 36 

Appendix E.  Hydrologic Data ................................................................................................... 38 

 Table 12.  Verification of Bankfull Events ................................................................................................ 39 

 



Cane Creek Stream Restoration  Year 4 Monitoring Report 
NCEEP Project Number 69  Year 4 of 5 
The Catena Group 1 April 2011 

1.0  Executive Summary 

The Cane Creek (EEP #69) stream restoration project comprises 2,271 linear feet of stream 
restoration with 6.42 acres of buffer restoration.  The project is in Alamance County north of 
Siler City, north of Old Dam Road (SR 2370), and west of Snow Camp Road (SR 1004).  The 
project site is located in the Cape Fear River basin (HUC 03030002050050); this HUC has been 
identified as a Targeted Local Watershed (TLW) in EEP’s Cape Fear River Basin Restoration 
Priorities 2009.  Site construction and plantings were completed in March of 2006.  The goals 
and objectives for Cane Creek (EEP #69) stream restoration are: 
 
Goals: 

• Improving water quality 
• Reducing erosion and sedimentation 
• Reducing nutrient loads from 

entering the stream through a 
filtration buffer 

• Increasing the stream’s access to its 
floodplain

Objectives: 
• Improving aquatic habitat with the 

use of natural material stabilization 
structures and a riparian buffer 

• Excluding cattle from the stream 
• Providing wildlife habitat through 

the creation of a riparian zone

 
There are five vegetation plots, with only Plot 4 having identifiable planted stems with are live 
stakes.  Four of the vegetation monitoring plots were added after the first monitoring year, 
therefore to err on the side of caution, stems, planted or not, were identified as natural stems.  
The plots were monitored using the CVS-EEP vegetation monitoring protocol, which was 
implemented for monitoring year (MY) -02, MY-03, and MY-04, and which will continue to be 
used for the remainder of the monitoring period.  Vegetation Plot 1 was removed this monitoring 
year due to a proposed crossing which will traverse the plot.  Supplemental plantings for areas 
with low woody stem densities will be conducted in 2011.  A replacement Vegetation Plot 1 will 
be established for MY-05.  Including Plots 2-5, there are 1,991 stems/acre; this included live 
stakes, planted stems, and natural/volunteer stems.  All vegetation plots contain stem counts 
above the success criteria.  The success criterion for planted woody species is 320 stems/acre 
after MY-03.  A mortality rate of 10 percent will be allowed after MY-04 (288 stems/acre), with 
another 10 percent allowed after MY-05 (260 stems/acre).  Natural woody stems are quantified 
on separate data sheets.  An accurate number of planted stems/acre could not be determined since 
the planted stems could not be distinguished from natural stems.   
 
The vegetation problem areas are mainly composed of a few bare benches with low stem 
densities, easement encroachment by beavers, and invasive exotics.  Beavers encroached into the 
upper reach and built three dams: a large one at station 13+00 and two smaller ones at stations 
13+75 and 22+50.  Beaver trapping was conducted by Animal and Plant Health Inspection 
Service (APHIS) in August of 2010. 
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Invasive exotics throughout the conservation easement that are a threat to native vegetation 
include tree of heaven (Alianthus altisimma), princess tree (Paulownia tomentosa), and 
multiflora rose (Rosa multiflora).  Other invasive exotics infrequently observed that did not seem 
to be an imminent threat include tall fescue (Schedonurus arundinaceus), Japanese honeysuckle 
(Lonicera japonica), and Chinese privet (Ligustrum sinense).  According to the EEP Invasives of 
Concern/Interest List, tree of heaven, princess tree, mulitflora rose, Chinese privet, asnd 
Japanese honeysuckle are all classified as “High Concern” species and fescue as a 
“Low/Moderate Concern” species.  For additional information relating to vegetation, see 
Appendix C. 
 
The UT to Cane Creek Restoration project shows little change from MY-03 to MY-04.  When 
field work was conducted, the channel was mainly dry and overgrown with vegetation in some 
segments of the channel.  Vegetation is well established on the banks and floodplain throughout 
the reach.  The stream banks are stable and the instream structures are functioning as intended.  
A comparison of the longitudinal profile between MY-03 and MY-04 shows little change in the 
portion of the stream that is downstream of the crossing at 19+10.  However, the profile 
upstream of the stream crossing indicates that some of the pools are aggrading slightly due to the 
impoundment caused by recent and remnant beaver dams.  Aggradation (occurring in 
approximately 13% of the project length) and the formation of mid-channel bars (present in MY-
02) are still an issue throughout most of the project.  This soils deposition is being held in place 
by vegetation, including willows and cattails, in some areas of the channel.  The mid-channel; 
bars are preventing the flow from centering in the channel. 
 
Several location along the stream reach have obstruction causing backwater conditions; the 
stream crossing at station 19+10 and the remnant beaver dams at stations 13+75 (removed 
August 2010) and 15+50 (remnant soils).  The stream crossing at station 32+50, and the remnant 
beaver dam at station 20+50 were not causing backwater conditions at the time of our survey due 
to the dry conditions.   
 
A comparison of the cross sections between MY-03 and MY-04 shows little change.  Cross 
Section 2 shows slight bank erosion due to local disturbance caused by a dislodged tree on the 
bank.  The stream banks in general are in good condition and the vegetation is well established at 
the permanent cross section locations.  For MY-04, the bankfull data calculations were based on 
the baseline bankfull elevations.  This elevation has varied in previous monitoring years.  Pebble 
counts at riffle Cross Sections 1 and 3 show a trend towards a finer substrate due to the 
impoundment caused by the beaver dams.  The pebble count at the riffle on Cross Section 5 
continues a trend toward coarser substrate.  
 
Summary information/data related to the occurrence of items such as beaver or 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 
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information formally 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 are available for EEP upon request. 

2.0  Methodology 

Methodologies follow EEP monitoring report template Version 1.3 (1/15/10) and guidelines (Lee 
et al 2008).  Photos were taken with a digital camera.  A Trimble Geo XT handheld unit with 
sub-meter accuracy was used to collect groundwater gauge locations, vegetation monitoring plot 
origins, and problem area locations.  Cross sectional and longitudinal surveys were conducted 
using Total Station survey equipment.  Data were entered into AutoCAD Civel3D to obtain 
dimensions of the cross sections and parameters applicable to the longitudinal profile.  Reports 
were then generated to display summaries of the stream survey. 

2.1 Vegetation Methodologies 

Level II of the EEP/CVS protocol, version 4.2, was used to collect data for MY-04, which 
includes natural stems.  Since Plots 2, 3, and 5 were established in MY-02, all stems recorded in 
these plots were classified as natural stems.  Vegetation Plot 1 was omitted this year due to an 
additional stream crossing that will traverse the plot.  Data collected for these plots are in 
Appendix C. 

2.2 Stream Methodologies 

Stream profile and cross sections were surveyed using Total Station equipment and methods.  
The survey data were plotted using AutoCAD Civel3D.  The longitudinal profile was generated 
using the MY-02 alignment.  Wolman’s Method was used to determine particle size distribution.  
Cross sectional data were extracted based on a linear alignment between the end pins.  

3.0 References 

Lee, Michael T., R. K. Peet, S. D. Roberts, and T. R. Wentworth. 2006. CVS-EEP Protocol for 
Recording Vegetation, Version 4.0 (http://cvs.bio.unc.edu/methods.htm) 

 
Weakley, A.S. 2007. Flora of the Carolinas, Virginia, Georgia, and surrounding areas. Working 

draft of January 2007. University of North Carolina Herbarium, North Carolina Botanical 
Garden, University of North Carolina. 1015pp. 

http://cvs.bio.unc.edu/methods.htm�
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Appendix A.  Project Vicinity Map and Background Tables 
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Figure 1.  Vicinity Map and Directions
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Table 1a and b.  Project Components and Summations 

Table 1a.  Project Components 
Cane Creek / EEP #69 

Project 
Component 

or Reach 
ID 

Existing 
Feet/ 
Acres 

Restoration 
Level Approach 

Footage 
or 

Acreage Stationing 
Mitigation 

Ratio 
Mitigation 

Units 
BMP 

Elements1 Comment 

Reach 1 2,260* R P2 2,260 lf 
10+11-
32+88 

1:1 2,260* CF=5730 

Instream 
structure 

and 
vegetated 

buffer 

*This length exclude the 17’ wide crossing; 
CF = Cattle Fencing 
 

Table 1b.  Component Summations 
Cane Creek / EEP #69 

Restoration Level Stream (lf) 

Riparian Wetland (ac) Non-
Riparian 

(ac) 
Upland 

(ac) 
Buffer 

(ac) BMP Riverine 
Non-

Riverine 
Restoration 2,260 - - - - - - 

Enhancement - - - - - - - 
Enhancement I - - - - - - - 
Enhancement II - - - - - - - 

Creation - - - - - - - 
Preservation - - - - - - - 

HQ Preservation - - - - - - - 
Totals (feet/acres) 2,260 0 0 0 0 0 1 

MU Totals 2,260 0 0 0 0 0  
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Table 2.  Project Activity and Reporting History 

Table 2.  Project Activity and Reporting History 
Cane Creek / EEP #69 

Elapsed Time Since Grading Complete: 4 years 8 months 
Elapsed Time Since Planting Complete: 4 years 7 months 

Number of Reporting Years1: 4 

Activity or Deliverable 
Data Collection 

Complete 
Completion or 

Delivery 
Restoration Plan N/A April 2003 
Final Design – Construction Plan N/A October 2005 
Construction N/A March 2006 
Containerized, bare root, and B&B plantings for Reach/Segments 1&2 N/A March 2006 
Mitigation Plan / As-Built (Year 0 Monitoring – baseline) May 2006 June 2006 
Year 1 Monitoring February 2007 March 2007 
Year 2 Monitoring October 2008 January 2009 
Year 3 Monitoring September 2009 December 2009 
1 = Number of reports produced excluding the baseline 
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Table 3.  Project Contacts Table 

Table 3.  Project Contact Table 
Cane Creek / EEP #69 

Designer 
Stantec Consulting Services Inc 
801 Jones Franklin Road, Suite 300 
Raleigh, North Carolina 27606 

Primary Project Design POC David Bidelspach - (919) 851-6866 

Construction Contractor 
Shamrock Environmental Corp. 
6101 Corporate Park Drive 
Browns Summit, North Carolina 27699 

Construction Contractor POC Bill Wright - (800) 881-1098 

Survey Contractor 
Mulkey Engineers and Consultants 
P.O. Box 33127 
Raleigh, North Carolina 27636 

Survey Contractor POC Derek F. Batts – (919) 851-1912 

Planting Contractor 
Seal Brothers Contracting, LLC 
P.O.Box 86 
Dobson, North Carolina 27017 

Planting Contractor POC Brian Seal – (336) 786-2263 

Seeding Contractor 
Seal Brothers Contracting, LLC 
P.O.Box 86 
Dobson, North Carolina 27017 

Seeding Contractor POC Brian Seal – (336) 786-2263 

Seed Mix Sources 
Shamrock Environmental Corp. 
6101 Corporate Park Drive 
Browns Summit, North Carolina 27699 

Nursery Stock Suppliers 
Hills Nursery Co., Inc. 
(931) 668-4364 

Monitoring Performers 
The Catena Group (TCG) 
410-B Millstone Drive 
Hillsborough, North Carolina 27678 

Stream Monitoring POC 
Ward Consulting Engineers 
8368 Six Forks Road, Suite 104 
Raleigh, NC 27613-5083 

Vegetation Monitoring POC 
The Catena Group (TCG) 
410-B Millstone Drive 
Hillsborough, North Carolina 27678 

Wetland Monitoring POC N/A 
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Table 4.  Cane Creek /EE P #69 Project Attribute Table 
Project County Alamance 
Physiographic Region Piedmont 
Ecoregion Carolina Slate Belt 
Project River Basin Cape Fear 
USGS HUC for Project (14 digit) 0303002050050 
NCDWQ Sub-basin for Project Cane Creek 
Within extent of EEP Watershed Plan? Watershed Restoration Plan for the Cape Fear River Basin 2001 
WRC Hab Class (Warm, Cool, Cold) Warm water 
% of Project easement fenced or demarcated 100% fenced beyond the 50 ft easement buffer 
Beaver activity observed during the design phase? U 
Restoration Component Attribute Table 
Reach 1 
Drainage Area (acres) 2,003 
Stream Order 3rd 
Restored Length (feet) 2,271 
Perennial or Intermittent Perennial 
Watershed Type (Rural, Urban, Developing, etc.) Rural 
Watershed LULC Distribution:  
Residential 5%* 
Ag – Row Crop 10%* 
Ag – Livestock 50%* 
Forested 35%* 
Watershed Impervious cover (%) <5%* 
NCDWQ AU/Index Number 22 
NCDWQ Classification C, NSW 
303d listed? No 
Upstream of a 303d listed segment No 
Reasons for 303d listing or stressor N/A 
Total acreage of easement 6.42 
Total vegetated acreage within the easement 6.42 
Total planted acreage as part of the restoration 6.42 
Rosgen classification of pre-existing C4 
Rosgen classification of As-built C 
Valley Type VIII 
Valley Slope 0.0034 ft/ft 
Valley side slope range 0.07-0.135 ft/ft 
Valley toe slope range 0.02-0.03 ft/ft 
Cowardin classification R3UB1 
Trout waters designation No 
Species of concern, endangered, etc. No 
Dominant soil series and Characteristics  
Series Herndon 
Depth Unknown 
Clay % Unknown 
K Unknown 
T Unknown 
* These values are approximations from cursory analysis 
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Appendix B.  Visual Assessment Data 
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Figure 2.  Current Condition Plan View (CCPV) 
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Table 5.  Visual Stream Morphology Stability Table 
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Table 6.  Vegetation Condition Assessment Table 
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UT to Cane Creek MY-04 Photo Points 

 
Photo 1. Looking downstream at XS-1 

 

 
Photo 2. Looking downstream at XS-2 
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Photo 3.  Looking downstream at XS-3 

 
Photo 4.  Looking downstream at XS-4 

 
Photo 5.  Looking downstream at XS-5 
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MY-04 (2010) Vegetation Plot Photos 
 
Photo 6.  Plot 2 (Sept. 6, 2008) 

Photo 7.  Plot 3 (Sept. 6, 2008) 

Photo 8.  Plot 4 (Sept. 6, 2008) 

Photo 9.  Plot 5 (Sept. 6, 2008) 

Photo 10.  Plot 2 (Sept. 3, 2010) 

Photo 11.  Plot 3 (Sept. 3, 2010) 

Photo 12.  Plot 4 (Sept. 3, 2010) 

Photo 13.  Plot 5 (Sept. 3, 2010) 
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Appendix C.  Vegetation Assessment Data 
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Table 7.  Vegetation Plot Mitigation Success Summary Table 

Vegetation Plot 
ID 

Vegetation Survival Threshold 
Met? Tract Mean 

01 Plot Removed 

100%* 
02 N/A 
03 N/A 
04 Yes 
05 N/A 

  * Tract mean met for Plot 04, the only plot with confirmed planted stems 
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Table 8.  CVS Vegetation Metadata Table 

Report Prepared By The Catena Group 
Date Prepared 11/5/2010 0:00 
    

DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT------------ 

Metadata 
Description of database file, the report worksheets, and a summary of project(s) and project 
data. 

Proj, planted 
Each project is listed with its PLANTED stems per acre, for each year.  This excludes live 
stakes. 

Proj, total stems 
Each project is listed with its TOTAL stems per acre, for each year.  This includes live stakes, 
all planted stems, and all natural/volunteer stems. 

Plots List of plots surveyed with location and summary data (live stems, dead stems, missing, etc.). 

Vigor Frequency distribution of vigor classes for stems for all plots. 
Vigor by Spp Frequency distribution of vigor classes listed by species. 

Damage 
List of most frequent damage classes with number of occurrences and percent of total stems 
impacted by each. 

Damage by Spp Damage values tallied by type for each species. 

Damage by Plot Damage values tallied by type for each plot. 

Planted Stems by Plot and Spp 
A matrix of the count of PLANTED living stems of each species for each plot; dead and 
missing stems are excluded. 

ALL Stems by Plot and spp 
A matrix of the count of total living stems of each species (planted and natural volunteers 
combined) for each plot; dead and missing stems are excluded. 

PROJECT SUMMARY------------------------------------- 
Project Code 69 
project Name UT to Cane Creek 
Description  2232 lf of stream restoration 
River Basin  Cape Fear 
length(ft)  2232 lf 
stream-to-edge width (ft) 12 
area (sq m)  6.42 acres easement 
Required Plots (calculated)  5 
Sampled Plots 4* 

* Plot 01 was removed from the data set.  A replacement plot is scoped to be established in the winter of 2010-11
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Table 9.  CVS Stem Count Total and Planted by Plot and Species 

EEP Project Code 69.  Project Name: UT to Cane Creek

P-LS P-all T P-LS P-all T P-LS P-all T P-LS P-all T P-LS P-all T P-LS P-all T P-LS P-all T
Acer negundo boxelder Tree 17
Acer negundo var. negundo boxelder Tree 1 1
Acer rubrum red maple Tree 62
Acer rubrum var. rubrum red maple Tree 1 4 8 4 17
Baccharis halimifolia eastern baccharis Shrub Tree 1 1 2 1
Carpinus caroliniana American hornbeam Shrub Tree 14
Cornus amomum silky dogwood Shrub 5 5 3
Fraxinus pennsylvanica green ash Tree 3 13 4 20 17
Juniperus virginiana eastern redcedar Tree 10
Juniperus virginiana var. virginiana eastern redcedar Tree 1 14 1 4 20
Ligustrum sinense Chinese privet Shrub Tree 1 1 2 3
Liquidambar styraciflua sweetgum Tree 7 28 10 45 35
Prunus serotina black cherry Shrub Tree 1
Quercus oak Shrub Tree 1 1
Quercus lyrata overcup oak Tree 1 1 2 4
Quercus michauxii swamp chestnut oak Tree 1 1 4
Rhus copallinum flameleaf sumac Shrub Tree 1
Rhus copallinum var. copallinum flameleaf sumac Shrub Tree 1 1 2
Rosa multiflora multiflora rose Shrub Vine 23 23 9
Salix nigra black willow Tree 1 5 5 5 6 11 11 13 15
Salix sericea silky willow Shrub Tree 2 2 2 2 2 2 2 2
Sambucus canadensis Common Elderberry Shrub Tree 7 7 8
Ulmus elm Tree 59
Ulmus alata winged elm Tree 1 1 2 23 27
Ulmus rubra slippery elm Tree 63 63

0 0 9 0 0 54 0 7 137 0 0 46 0 7 246 0 13 13 0 15 265

0 0 7 0 0 10 0 2 13 0 0 6 0 2 18 0 2 2 0 2 18
0 0 364.2 0 0 2185 0 283.3 5544 0 0 1862 0 70.82 2489 0 105.2 105.2 0 121.4 2145

Common Name Species Type
E69-01-VP2 E69-01-VP3 E69-01-VP4 E69-01-VP5

Annual Means
MY4 (2010) MY3 (2009) MY2 (2008)

Stem count
size (ares) 1 5

Current Plot Data (MY4 2010)

Scientific Name

size (ACRES)
Species count

Stems per ACRE

1
0.02

1
0.02 0.120.02

1
0.02

4
0.10

5
0.12
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Appendix D.  Stream Survey Data 
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Figure 3.  Cross Section 1 
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Figure 4.  Cross Section2 
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Figure 5.  Cross Section 3 
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Figure 6.  Cross Section 4 
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Figure 7.  Cross Section 5 
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Figure 8.  Longitudinal Profile 
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Figure 9.  Pebble Count Plots – XS-1 
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Figure 10.  Pebble Count Plots – XS-3
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Figure 11.  Pebble Count Plots – XS-5 
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Table 10 a and b.  Baseline – Stream Data Summary
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Table 11 a and b.  Monitoring – Cross-section and Stream Reach Morphology 
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Appendix E.  Hydrologic Data 
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Table 12.  Verification of Bankfull Events 

Verification of Bankfull Events 
Cane Creek / EEP #69 

Date of Data Collection Date of Occurrence Method Photo# 
Late 2005/Early 2006 Late 2005/Early 2006 Visual during construction N/A 
October 26, 2008 September 7, 2008 Wrack lines None 
July 24, 2009 June 6, 2009 Crest gauge N/A 
June 23, 2010 May 17, 2010 Visual observation N/A 
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