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Executive Summary

Lidar data for Jasper County, South Carolina, were collected in winter 2006-2007 and reviewed for
accuracy and quality by the National Oceanic and Atmospheric Administration (NOAA) Coastal
Services Center. The data were collected with a point spacing of approximately 1.3 meters. The data
have a fundamental vertical accuracy of 12 centimeters (cm) (bare earth) and a consolidated vertical
accuracy of 30 cm (all land cover types). Qualitative aspects of the data such as flight line match and
feature/vegetation classification were reviewed, and the data met, and in most cases exceeded, quality
specifications and expectations.

Accuracy testing by the NOAA Coastal Services Center indicates that the lidar data meet the accuracy
specified in the statement of work.

e Using Federal Geographic Data Committee (FGDC), Federal Emergency Management Agency
(FEMA), National Digital Elevation Program (NDEP), and American Society for
Photogrammetry and Remote Sensing (ASPRS) methodology: Tested 12 cm vertical accuracy
at 95% confidence level in open terrain.

e Using NDEP and ASPRS methodology: Tested 30 cm vertical accuracy at 95% confidence
level in all land cover categories combined.

e Using FGDC and FEMA methodology: Tested 27 cm vertical accuracy at 95% confidence
level in all land cover categories combined.
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Lidar Quality Assurance and Quality Control Report for
Jasper County, South Carolina

This report consists of two separate sections. The first is the vertical accuracy assessment of the lidar
data for Jasper County, South Carolina, and the second is the qualitative assessment of the lidar and the
accompanying digital elevation models (DEMs). The data were collected by Photo Science in the
winter of 2006—-2007 for the National Oceanic and Atmospheric Administration (NOAA) Coastal
Services Center and the South Carolina Department of Natural Resources. The data were processed to
classify points as bare earth, water (surface), or unclassified (e.g., vegetation, houses). The bare earth
elevations, along with breaklines, were used to create a DEM that will support Federal Emergency
Management Administration (FEMA) Flood Mapping Activities within the State of South Carolina.
The point data were reviewed to make certain that they met the accuracy specified in the statement of
work (Appendix A), were free of questionable artifacts, and provided a usable data set for multiple
types of projects, including flood mapping.

Vertical Accuracy Assessment Report

Background: Data Standards

Data standards for topographic data have improved because of the increased-resolution data sets being
generated by private industry, advances in technology, and the data’s widespread application and use.
Four primary documents have helped define the process of measuring, reporting, and defining the
accuracy of Jasper County lidar elevation data. Guidelines for Digital Elevation Data (NDEP, 2004),
“ASPRS Guidelines: Vertical Accuracy Reporting for Lidar Data” (ASPRS, 2004), and “National
Standard for Spatial Data Accuracy” (FGDC, 1998) provide guidance and formulas for determining
elevation data accuracy. “Guidance for Aerial Mapping and Surveying” by the Federal Emergency
Management Agency (FEMA, 2003) draws on these other data-standard documents and includes a
definition of what types of data are needed for some specific flood-mapping applications.

The specific requirements for the data being reviewed are provided below (Table 1). These
requirements are meant to define how well the actual terrain was measured in 1) open areas and 2)
obscured or vegetated areas. Several measures, Accuracy,, and the Consolidated and Supplemental
Accuracies are used to assess these two important aspects.

Accuracys; is the 95% confidence level of the data (i.e., 95% of the data meets or exceeds the specified
vertical Accuracy;) and relates to the data accuracy in areas without trees; thus, this is an overall
measure of the quality of the data collection process and adjustment for flight parameters. The
fundamental vertical accuracy (FVA) statistic is the same thing as Accuracy;; it is a FEMA-specific
term. These measures are calculated using the root mean square error (RMSE) of the data points and
are dependent on the data errors being normally distributed; the formula (RMSE x 1.96) follows
guidance provided by the FGDC (1998). For this data set, the goal was to achieve a 15 centimeter (cm)



RMSE or Accuracy; of 29.4 cm, which is a tighter accuracy specification than the FEMA specification
(FVA of 36.3 cm).

The supplemental and consolidated vertical accuracy is a 95™ percentile confidence statistic. In this
case, the values provide a measure of how well the lidar penetrated the tree or shrub canopy, and how
well the vegetation, structures, and other nonground features have been removed (processed), while
still providing enough information about the ground surface in their vicinity to accurately portray the
terrain. These “obscured” data are not normally distributed, since there are many different types of
vegetation/features and therefore the calculation of the value is done graphically. FEMA guidance
(FEMA, 2003) suggests that for coastal areas (relatively flat) the supplemental vertical accuracy (SVA)
and consolidated vertical accuracy (CVA) values be 36.3 cm or better. These are suggested values and,
while not dictating the acceptance of the data, provide some additional guidance for their use.

Table 1. NOAA Coastal Services Center and FEMA Accuracy Requirements from Statement of Work

Vertical Accuracy Criteria NOAA/FEMA Measures of Acceptability

RMSE; = National Standard for Spatial Data Accuracy 15 c¢m in open terrain only
(FGDC, 1998) vertical accuracy statistic at 68% confidence
level

Accuracy; = National Standard for Spatial Data Accuracy 29.4 cm (15 cm RMSE; x 1.9600) in open terrain only
(FGDC, 1998) vertical accuracy statistic at the 95%
confidence level = RMSE; x 1.9600

Fundamental vertical accuracy (FVA) in open terrain only = 36.3 cm (18.5 cm RMSE; x 1.9600) for open terrain
95% confidence level only
Supplemental vertical accuracy (SVA) in individual land 36.3 cm (based on 95" percentile per category; this
cover categories = 95% confidence level is a target value only, not mandatory)
Consolidated vertical accuracy (CVA) in all land cover 36.3 cm (based on combined g5 percentile)

categories combined = 95% confidence level

There are ongoing discussions on whether the values for non—bare earth points (e.g. forest, scrub-
shrub) should be calculated using RMSE x 1.96 or the 95"-percentile-confidence-level techniques.
FEMA and National Standard for Spatial Data Accuracy (FGDC, 1998) guidance specify that RMSE x
1.96 should be used; ASPRS and NDEP guidance specify that the 95" percentile should be used. We
provide values using both techniques for future reference; however, the acceptability measures in Table
1 are being used as the criteria for the validation of the data set.

Ground Control Point Collection

Ground control points (GCPs) were collected to measure the difference between ground elevations and
lidar elevations. The points were collected by personnel from the NOAA Coastal Services Center and
National Geodetic Survey during the fall of 2006. Complete documentation of the point collection is
provided in Appendices B and C. The process typically included setting two temporary benchmarks
using survey-grade Global Positioning System (GPS) receivers in static mode. The temporary
benchmarks were used both as GCPs and as references for total station (TS) surveys of individual
points in various land covers. The calculated accuracy of the GPS points was held to 4 cm or better.
The accuracy of the points collected with the TS is subject to the GPS accuracy and additional TS
instrument and operator error. An averaging technique using multiple measurements per point was used
to minimize operator error. It is estimated that the error is no larger than 2 cm. In general, the surveyed



points are judged to have accuracies (5 cm) that are approximately three times better than the target
RMSE (15 cm).

There were 13 “test sites” where points representing the target land covers were collected (Figure 1).
The surveyed points were grouped in one of five different land cover categories, and photographs of
each point were taken to provide information on its specific land cover aspects. The five land cover
categories are 1) bare earth, 2) urban, 3) forest, 4) scrub/shrub, and 5) weeds and crops. These groups
were used to compute errors across the spectrum of different land covers.

The five different land cover types did not always occur within each test site, and at some sites more
than one point per land cover type was collected (Figure 2). The point collection included the two
subcollection areas, Inland Jasper County (Figure 1, blue outline) and Coastal Jasper County (Figure 1,
red outline). A total of 130 points were collected, with 42 points in open terrain, 19 points in weeds and

Figure 1. Location of Sample Sites in Jasper County



Figure 2. Example of Point Collection at a Test Site

Vertical Accuracy Tests

To test the vertical accuracy of the lidar data, the NOAA Coastal Services Center first generated a
digital terrain model (DTM) by creating a triangulated irregular network (TIN) surface of the bare earth
classified points. This DTM was then used to assign each surveyed point a lidar-generated elevation.
The difference between the surveyed and lidar elevation was taken as the error. From these errors and
land cover groupings, the various statistics were computed (Accuracy,, FVA, SVA, CVA) using the
guidance documents.

Upon review of its error value and location, one forest point was removed from the GCP set. It was
located in an area of high slopes (15-20 degrees) on an earthen embankment. The lidar-derived
elevation value was lower than the surveyed elevation, which was inconsistent with the data trends for
forest points. It was deemed that while the actual error was not beyond the magnitude of other points,
the point carried a measurement bias. The data were compared and statistics computed in an Excel
spreadsheet (Appendix D).

Results

The critical pass or fail results are highlighted (bolded text) in Table 2; all the values are in centimeters.
The technique used to survey the points generated additional open-terrain points and ended up doubling
the number of open terrain GCPs. This is better than too few; however, to keep from having those
values dominate the CVA value, a random selection of 20 open-terrain points was performed to better
represent the data set (thinned). In either case, the difference was minor given that the outliers
(typically forest or shrub) have a higher impact on the 95 percentile values.



Table 2. Ground Control Point Values

Consolidated Supplemental
Vertical Accuracy, Vertical Accuracy,
RMSE Accuracy; or
(€M) RMSE) (cm) (95™ percentile) (95" percentile)
(cm) (cm)

Total Combined 130 13.0 25 29

(all points)
Total Combined | 108 13.9 27 30

(Open terrain

Thinned)

Open Terrain 42 6.2 12 11
Weeds/Crops 19 12.3 24 20
Scrub/Shrub 21 17.8 35 32

Forest 26 19.3 38 31

Built-up/Urban 22 7.1 14 12

The error values for each land cover type show a fairly normal trend but do contain a few outliers
(Figure 3). The overall error is low, which tends to highlight any deviations from the “normal” curve.
The mean of the data is slightly above the actual surveyed surface and reflects the presence of
incomplete vegetation removal (Table 3; Figure 4). This is a common problem, since taller grasses,
branches, weeds, and twigs are difficult to remove fully without decimating the data.

Skewness (an argument for not using the RMSE x 1.96 methods to determine Accuracy,) is below 0.5
for forest, built-up (urban), and scrub/shrub, and above 1 for open terrain (bare earth) and weeds and
crops. The skewness for bare earth and weeds/crop classes appears to be the result of 1 (weeds/crops)
or 2 (open terrain) points at the high end of the error distribution (Figure 3).

Given that the largest error within the 130 points was just over the 95% accuracy requirement, it
appears that this data set is very consistent throughout the land covers and can be used with confidence
in all types of settings. A large fraction of the data is within 10 cm of the surveyed ground elevation
(Figure 4).
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Table 3. Point Statistics

Std Dev
(1) Min (m)  Max (m)

Total 0.130 0.06 0.04 0.78 0.12 130 -0.12 0.38
Open Terrain 0.062 -0.02 -0.03 1.09 0.06 42 -0.12 0.18
Weeds/Crop 0.123 0.06 0.04 1.18 0.11 19 -0.08 0.37
Scrub 0.178 0.14 0.14 0.17 0.12 21 -0.09 0.36
Forest 0.193 0.16 0.17 -0.35 0.11 26 -0.09 0.38
Built-up 0.071 0.01 0.02 0.15 0.07 22 -0.12 0.18
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Fundamental and Consolidated Vertical Accuracy

The data passed the FVA and CVA measures specified in the initial statement of work (SOW) (Table
1, Figure 3). The measured FVA is 12 cm (29.4, NOAA Coastal Services Center specification; 36.3
cm, FEMA specification) and the CVA is 30 cm (36.3 cm, FEMA specification). Only three of the 130
points fell outside of the FEMA 36.3 cm specification (Figure 3).

Table 4. Points Not Meeting Specifications and Point Removed

Land Cover Error Notes
Scrub Shrub 36.5cm Low scrub
Grass — Crops 37.2cm
Forest 38.4cm
Forest* -26 cm Not consistent with data trends; in
an area of high slopes.

*Removed from the analysis

Supplemental Vertical Accuracy

All the land cover categories passed the 36.3 cm SVA target using the 95" percentile method (Table 2).
The only “nonconforming” specification is the SVA value for the forest category if using the RMSE x
1.96 method (Accuracy,); however, the value was only about 2 cm higher, and this is not the typical
technique for calculating this statistic. The SVA values are target values in the FEMA guidelines
(2003) and not a strict pass/fail test.

Spatial Accuracy Trends

An aspect of remote sensing data collected with GPS is the spatial correlation of the error across the
collection area associated with the changing quality of positional information (i.e., changes in PDOP,
or positional dilution of precision). To define this variation, the accuracies of each point were
normalized (divided) against the Accuracy; of its associated land cover classification. The mean of the
normalized values was then generated for each “test site” to produce a relative site error. The site error
was then mapped and a mathematical surface (spline) created to model the variation (Figure 5). It
appears that the northwestern portion of the county may have a slight bias towards poorer values, but in
most cases, the average is well below the accuracy requirements. In fact, the largest average test site
errors are about the same as the RMSE values (approximately 0.5 of the Accuracy,) such that there are
no distinct outlier error locations (i.e. all sites had an acceptable level of accuracy).
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Figure 5. Error Trends in Jasper County

Accuracy Assessment Summary

Accuracy testing by the NOAA Coastal Services Center indicates that the lidar data meet the accuracy
specified in the statement of work.

Using Federal Geographic Data Committee (FGDC), Federal Emergency Management Agency
(FEMA), National Digital Elevation Program (NDEP), and American Society for
Photogrammetry and Remote Sensing (ASPRS) methodology: Tested 12 cm vertical accuracy
at 95% confidence level in open terrain.

Using NDEP and ASPRS methodology: Tested 30 cm vertical accuracy at 95% confidence
level in all land cover categories combined.

Using FGDC and FEMA methodology: Tested 27 cm vertical accuracy at 95% confidence
level in all land cover categories combined.
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Qualitative Assessment of Jasper County Lidar

The qualitative assessment of the Jasper County lidar consisted of three procedures. The point data
(LAS files) were checked for macro (i.e., general data and format) and micro (i.e., accuracy and feature
processing) issues (Figure 6). Digital elevation models (DEMSs) were also provided and inspected for
micro issues only. These analyses were performed on the draft data delivery, and the issues were sent
to Photo Science for closer inspection. Photo Science addressed all the issues to the satisfaction of the
NOAA Coastal Services Center’s quality assurance (QA) team.

The LAS files were checked for macro issues such as existence of data within each file, correct
projection, correct file name, classification of data, return information, intensity, and format. This was
an integrity check to see that all the files were received and were not corrupted. For this portion of the
QA, 80% of the files were checked. The LAS files were then checked for micro problems, which
would include checking for point density, flight line match, corn rows or other artifacts, high or low
values, feature removal, and point smoothing, among other usability aspects. This level of review was
carried out for approximately 25% of the tiles. Taken in total, almost every LAS tile was reviewed at
some level (Figure 6).

The DEM files were reviewed separately since they included both the LAS data and breakline
information generated as a separate work product. These DEM products will likely be used more by the
partners than by the NOAA Coastal Services Center. These files were checked for micro issues similar
to the LAS files but were checked to see if hydro-enforcing was performed (i.e., the water ran
downstream). A total of 30% of the DEM tiles were reviewed.

Procedures

The files were reviewed using several software packages and techniques. The macro reviews were
typically carried out in PointVue software, which is a native 3D point-only viewing program. Here the
projection and datum, classifications, outliers, intensity, and data format were checked.

The micro reviews were primarily performed using LASEdit. Triangulated irregular network (TIN)
surfaces from the points (primarily those classified as bare earth), as well as 3D views and profiles,
were used to examine the data for irregularities.

11
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Figure 6. LAS Files in Jasper County Checked, and the Level of Review

LAS Reviews

More than 80% of the tiles were checked at the macro, micro, or both levels of review. The data were
in almost all cases very clean of artifacts, corn rows, and flight line mismatch problems. There were
very few issues. The issues that were most apparent stemmed from the extremely flat terrain (Figure 7).
Some of the tiles, which were several kilometers wide and long, had elevation changes on the order of
1 meter; this made inconsistency in flight lines the most recognizable artifact or issue. Structure and

12



tree removal were performed well, since the elevation differences between the very flat ground and any
tree, shrub, or building were probably easily recognized by the automated classification process. The
level of smoothness to the data was also noted—there being very few pits and spikes.

™= 514594.las - Profile

Z200M 16X 534.75 -16.56 v

Figure 7. Example of Flat Terrain; Profile Is over 1.0 km

Results
Macro Review

The results of the macro review confirmed that the data were complete and incorrupt. The only real
issue noted was the use of classification no. 12 of points that were either first or middle returns. This
was addressed by Photo Science and all no. 12 classified points were changed to no. 1 (unclassified).
An issue with the header information was also noted, in that the number of points for each return (i.e.,
return 1, return 2) was missing. This is not considered a problem, since the processing of the data by
the Center should correct this. Photo Science believes that this problem is a Terrascan/Terrasolid issue.

Micro Review

In general, the LAS files were very clean of artifacts, and very few qualitative issues were noted. This
is consistent with the high quality of the data documented in the accuracy assessment. Some tile-
specific issues were noticed, but for the most part these were relatively minor. Of the 200 LAS tiles
reviewed in depth, only 16 showed notable issues (Figure 8).

13



These issues were generally minor, difficult to find, and for the most part related to flight line matches.
The terrain is exceedingly flat in most of the county, so very small offsets become visible. The offsets
noted were typically less than 20 cm, which is well within the accuracy specifications of the data.
There were, however, some tiles with flight line mismatches greater than 20 cm (Figure 9). Flight line
mismatches were much less noticeable in tiles where the overlap points were kept; in some tiles, or
sections of tiles, the overlap points were removed and this 1) appeared to increase the appearance of
flight line mismatches or 2) may have been required because there was some slight flight line
mismatches. Flight line mismatches were addressed by Photo Science to the satisfaction of the NOAA
Coastal Services Center QA team.

Given the very flat terrain, slight flight line mismatches may be important for modeling water flow.
Mismatches below about 10 cm were difficult to see in the data, but above that, they started to become
noticeable. Previous QA reports from Florida counties (Northwest Florida Water Management District)
suggested that 20 to 30 cm was about the cutoff between acceptable and unacceptable. For the terrain
in Jasper County, the cutoff may be a bit lower; 15 cm seems to be about where the difference can be
discerned as changes in terrain contours. Only a few tiles had flight line mismatches above this
threshold to begin and all were corrected.

14
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Figure 9. Example of Flight Line Mismatch and Approximate Offset of about 40 cm

The list of flagged files (below) is the extent of the problems founds in the draft data. Issues are
typically small but were submitted for review. The problems have been addressed to the satisfaction of

the QA team.

Table 5. LAS Files for Review

Tile region Notes Contractor Response
490567 coast one slight questionable mound Reviewed/ok
492560 coast slight mound, slight corn row Reviewed/ok
492566 coast flight line overlap issue Fixed
492590 inland 40 cm flight line mismatch Fixed
493572 coast some low points for removal Fixed
495591 inland slight pitting Fixed

maybe a bit over aggressive on Fixed
496561 coast point removal
498551 coast ever so slight corn rows Remain
498557 coast slight flight line mismatch Fixed

16




498617 inland 15 cm flight line mismatch Fixed
499552 coast slight flight line Fixed
maybe slightly overaggressive Reviewed/ok
499572 coast smoothing
501558 coast slight flight line mismatch Fixed
504546 coast slight flight line mismatch Fixed
504591 inland slight cornrows Remain
505546 coast slight flight line mismatch Fixed
507554 coast very slight flight line mismatch Fixed
507588 inland slight pitting Fixed
510596 inland slight flight line mismatch Fixed
513606 inland about 5 to 8 cm corn rows Fixed
514594 inland Birds Fixed
514596 inland Birds? Fixed
514597 inland couple high points Fixed
some birds and slight flight line Fixed
514608 inland issue

The following figures provide examples of the non-flight line mismatches found in the draft data set.
These issues are, again, very minor; they are being included mainly for the data user’s general
information. In all cases, the issues were addressed and changes made or the cause of the issue
discussed. The only remaining unsolved problems were some slight “corn rows” (Figure 11), which are
caused by slight scan-line discrepancies (i.e., the forward scan line has a slight bias vs. the backward
scan line) that are nearly impossible to remove. The biases are removed in the gridding process, so the
minor differences (typically about 6 cm) are averaged out. For this reason, the existence of corn rows
was generally left alone.

= 4995 1.1 - Prafile

Figure 10. Overaggressive Point Removal. The yellow points are unclassified points that appear to be bare earth. Removal
of the points from the data reduces the effective point density and, thus, the accuracy of the terrain model. The cases where
this occurred were reviewed and classifications modified if they were judged to reduce the surface accuracy.
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Figure 11. Corn Rows (about 6 to 9 cm) Remain in Data Set

Figure 12. Potential Birds or Clouds about 1500 Meters above the Ground Surface. This issue was noticed in several tiles
along the rivers in Jasper County. This is not a problem for most applications, since the points are unclassified, but they
should be removed for creation of a digital surface model (e.g., tops of trees, houses).

18
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Figure 13. Slight Pit (1.22 meters) on Flat Road with Other Pits Appearing to the East (right). This is typically caused by
one low point that appears to affect the adjacent points (i.e., the two adjacent yellow points in the profile defined as
unclassified are likely actually falling on the ground surface). These can be difficult to remove without highly manual
processing.
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Digital Elevation Models (DEMs)

The QA procedure for the Jasper County, South Carolina, lidar determined that, overall, the DEM data
were very good. The tiles chosen for review were randomly selected and represent approximately 30%
of all tiles (Figure 14). If issues with a tile were discovered, the adjacent tiles were also examined. The
DEM data are expected to be a highly used product and include both the lidar and break line
information. Some minor issues with the DEMs were found, and they were submitted to Photo Science
for review. Photo Science corrected, to the satisfaction of the QA team, the issues raised during the

review.
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Figure 14. DEMs Reviewed (highlighted in blue)

Process

Each DEM was checked using the Global Mapper software program with the corresponding DOQQ
(Digital Ortho Quarter Quad) and Google Earth images for reference. The DEM tiles were

1. checked for consistency;

2. examined for tile edge match with neighboring tiles and match of features across tiles;
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3. checked for flight line match, artifacts, water boundaries, shoreline and road match, and bridge,
building, and vegetation removal; and

4. reviewed visually for proper hydro-enforcing (i.e., water flowing downstream).

The tiles were reviewed initially to highlight any potential problems and then reviewed by a second
reviewer to cross-check the issues. Table 4 lists the DEM files for review.

Table 6. DEM Files with Potential Issues

Tile Region Note Response
489572 Coastal A few bumps (hay bales?), upper | Reviewed
portion of tile (Fig. 15)
495576 Inland Upper right quadrant, potential Reviewed
artifacts? (Fig. 16)
498582 Inland Bridge removed, but 4 piles still Reviewed
remain (Fig. 17)
501557 Coastal Features not removed? 1 house, Reviewed
4 trees (Fig. 18)
489602/489603 | Inland These tile sets do not butt up Fixed

290602/490603 | Inland together, looks like tile 602

doesn’t totally fill the area, gap
492602/492603 | Inland of about 15 m (Fig. 19)

493602/493603 | Inland

495602/495603 | Inland

The biggest problem is with the five sets of inland tiles (Figure 17); they were redone by Photo
Science. The other tiles were checked, but the issues were mainly small, localized artifacts, and the
professional opinion indeed determined the artifacts to be ground features. The following figures are
examples of the minor issues that were found. Given that about 200 tiles were checked, the list is small,
which highlights the overall quality of the data set. All the issues have been addressed to the
satisfaction of the QA team. The DEMs have been accepted as a very good data set.
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Figure 16. Unknown Features along Road
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Figure 17. Piles beside Bridge Not Removed?

Figure 18. Incomplete Removal of Small Features Possible
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Figure 19. Example of the Gaps in Data between Several Tiles. This issue was corrected by Photo Science.

Coastal Applications

There is a significant amount of coastal marsh in Jasper County but not much sandy beach. And, in
keeping with the flat terrain, there is an important premium placed on micro-topographic change; a few
centimeters can make a large difference in determining the type of dominant species. Moreover, a
significant amount of high marsh vegetation can be difficult to measure through.

An example using these aspects of coastal habitats is presented in Figure 20. In this case, a coastal
marsh with mixed habitats (Figure 20, A and B) is shown with the changes in lidar elevation (Figure
20, C). The intensity returns show the variations in vegetation or soil types and highlight the various
habitats, along with the aerial image (Figure 20, B). Significantly, the marsh elevation, even when
crossing different vegetation and soil types, only changes on the order of 30 cm (1 ft), which is
consistent with the terrain. What is not seen are vegetative changes in elevation; that is, there is no
discernable (large) change in elevation where different marsh plants and habitats intersect, which is a
good indication that the ground surface is being measured and not the height of marsh vegetation.
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A. 3D Intensity View of Coastal Marsh Area (arrow B. Aerial Photo of Marsh Area, with Profile (red) in Middle
pointing to same feature as in B) of Image

I

C. Profile (red line in B) Showing Flatness of Area with about a 20 cm Variation across the Different Habitats. Purple
points are ground classified and yellow points are unclassified vegetation (not used to make DEM surface).

Figure 20. Coastal Area Examined for Lidar Use

The DEM of the same area with the aerial image overlaid (Figure 21) highlights the utility and
consistency of the data, where only slight changes (1.5 ft) in elevation (across different vegetation) are
consistent with the terrain. Also note that the sandy areas (whitish areas along riverbank) appear higher
than the surrounding vegetated areas, which is consistent with the terrain and the apparent “side cast”
of dredge material.
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125 ft 250 ft 375 ft 500 ft 679 ft

Figure 21. DEM with Image Overlay and Associated Profile in Coastal Area

Conclusions

The data are, in all respects, of very high quality. The minor issues found either have been corrected or
were deemed trivial to the performance of the data for the expected uses. The data can be used
consistently over the county in applications where vertical accuracies of approximately 1 ft (30 cm) are
required. Relative accuracies may be significantly higher for small areas of investigation where the
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terrain is not obstructed (e.g., cultivated fields or roads). In these settings, it is likely that 1/3 ft (10 cm)
changes (or less) in the terrain can be mapped with a high level of confidence.

Coastal applications of the data also appear to be supported, since the data show good marsh cover
penetration. Additional tests may be required to document accuracies in the marsh categories, but the
general land forms appear to be correct and not overly influenced by vegetation heights.

The differences between the older data now available and the new Jasper lidar are striking. There is
significantly more resolution (Figure 22, B-D) and a dramatic change in values (e.g., most places are
one to two meters different than previously denoted).
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Figure 22. New Lidar Data Compared with Existing Data
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Jasper County South Carolina Lidar SOW

1 Overview

This Statement of Work (SOW) has been developed by the National Oceanic and
Atmospheric Administration’s (NOAA) Coastal Services Center (referred to as the
Center) to collect and deliver topographic elevation point data derived from
multiple return light detection and ranging (lidar) measurements for areas in
coastal South Carolina, specifically Jasper County. Data are intended for use in
coastal management decision making, including applications such as flood plain
mapping. This SOW provides specific information needed by commercial
contractors to respond by submitting a technical proposal, a firm fixed price cost
proposal, and a timeline detailing how the required products will be produced and
delivered for the geographic areas under consideration. An electronic copy of the
technical proposal, cost proposal, and timeline shall be provided.

2 Background

The mission of the Center is to support the environmental, social, and economic
well being of the coast by linking people, information, and technology. The data
produced from this SOW are intended to support the local Coastal Zone
Managers in their decision-making processes. This data will be used for flood
plain mapping and other coastal management applications.

3 Requirements

The Contractor shall provide topographic elevation data for the designated areas
of Figure 1 as described in this SOW. Data collection, processing, and delivery
shall be accomplished in accordance with the following specifications. The
contractor shall provide all necessary labor, equipment, material, software, and
supplies to satisfactorily complete the SOW.

3.1 Data Coverage

The project area shall be part of Jasper County, South Carolina. This area is
estimated to cover approximately 1000 km?, but should be verified by the
contractor. The county is depicted in Figure 1 for reference. An ESRI shapefile
of the county will be provided, but the shapefile cannot be assumed to represent
the current shoreline or exact boundaries of collection.

3.2 Data Collection and Delivery

e The Contractor shall deliver the Lidar multiple-return mass points for the
specified area(s) in the LAS data format. In addition to the measured
elevation value, the intensity value for each return shall be included and,
at a minimum, returns shall be classified as water, bare-ground, or not
bare ground according to the American Society of Photogrammetry and
Remote Sensing (ASPRS) LAS format classification table. The point data
type used in LAS format shall include the GPS time and the headers shall
include the date of collection.
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e Nominal point spacing for the Lidar mass points shall meet the FEMA
flood plain mapping specifications but shall not exceed 2 meters.

e File organization of the point data is at the discretion of the contractor.
Thus, it does not need to be tiled if that would prevent the accurate time
stamp for the data in LAS format. However, files shall be no more than
2.0 Gigabytes in size. The file naming convention shall be documented.

e Bare-earth gridded DEM meeting or exceeding FEMA flood plain mapping
specifications. Vertical datum for the gridded product shall be the North
American Vertical Datum of 1988 (NAVDS8).

e The Contractor shall collect and deliver all point data referenced to the
North American Datum of 1983 (NAD83) and the Geodetic Reference
System of 1980 (GRS80). Horizontal units shall be in UTM zone 17
meters. Vertical units shall be in meters above the GRS80 ellipsoid
surface. Note, this is a different vertical datum than the gridded DEM.

e Lidar data accuracy determination shall employ the National Standard for
Spatial Data Accuracy (NSSDA). When compared to GPS survey grade
points in generally flat non-vegetated areas, at least 95% of the positions
shall have an error less than or equal to 29.4 cm (equivalent to root mean
square error of 15 cm if errors were normally distributed). Horizontal
accuracy shall be 1 meter RMSE or better.

e Lidar data from different flight lines shall be consistent across flight lines,
i.e., there is no vertical offset between adjacent flightlines.

e Spatial coverage prior to vegetation editing shall be continuous in the
designated geographic areas. Lidar data gaps between adjacent flight
lines larger than two meters will not be acceptable.

e Data delivery shall be by removable hard drive supporting USB 2.0
standards. The hard drive(s) will not be returned by the government.

e The Contractor shall deliver the x,y,z (latitude, longitude, elevation) data
from the control points used for quality control. Points shall be delivered in
ASCII format on the same media used for the elevation data delivery. The
control points shall be delivered with sufficient detail regarding collection
to allow the Government to tie into the same survey network of control
points for an independent survey.

e Delivered elevation data shall become the property of the Government
and will be shared with the public. The contractor shall retain the ability to
use and distribute the data as they see fit.

If the contractor believes other delivery formats and/or mechanisms will serve
the government’s needs in a more efficient manner, the contractor is
encouraged to propose alternatives.

3.3 Classification system

The contractor shall use the point classification system endorsed by the ASPRS
for the LAS format.
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3.4 Records and Metadata

The contractor shall document all delivered data and data products (including
options if exercised) according to Executive Order 12906
(http://www.fgdc.gov/publications/documents/geninfo/execord.html) Specifically,
the contractor shall deliver for all data and data products, metadata records
which detail all flight lines, flight dates and times, datums, reprojections,
resampling algorithms, processing steps, field records, and any other pertinent
information. The metadata records shall conform to the Content Standards for
Digital Geospatial Metadata (FGDC-STD-001-1998) as published on May 1,
2000, by the Federal Geographic Data Committee (FGDC) or to any format that
supersedes it as determined by the FGDC.
(http://www.fgdc.gov/metadata/csdgm/). Profiles and extensions to the standard
that have been endorsed by the FGDC shall be used if they are applicable to the
data or data products. The metadata records shall contain any and all elements,
including those that are considered optional, wherever applicable to the data or
data product. The metadata record shall contain sufficient detail to ensure the
data or data product can be fully understood for future use and for posterity. The
metadata records shall be delivered free of errors in both content and format as
determined by the metadata parser (mp) program developed by the United
States Geological Survey or an equivalent. The metadata records will be subject
to review and approval prior to final acceptance by the Government.

3.5 Kickoff Meetings

The contractor shall participate in a teleconference kickoff meeting with the
NOAA Coastal Services Center within 30 days of contract award unless
otherwise agreed upon by NOAA and the contractor. This meeting will serve as
an information exchange and planning meeting for future activities such as
delivery of government furnished equipment (GFE) and field trips. The contractor
shall prepare an agenda for this meeting and issue meeting minutes within 7
days after the meeting.

3.6 Contractor Coordination

Communication and coordination between both the contractor and the
Government is considered vital to the satisfactory accomplishment of this SOW.
The Contractor shall expect periodic interaction with the Government to ensure
clear understanding of the anticipated products and satisfactory progress in the
delivery of products.

The contractor shall submit monthly progress reports to the Government
summarizing progress made and problems encountered. After submittal of each
of these reports the contractor shall schedule a conference call with the
government to discuss the progress of the project and any issues that need to be
addressed. The contractor shall prepare and distribute an agenda for the call
and shall distribute the meeting minutes within 5 days of the conclusion of the
call.
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3.7 Deliverables

This section contains the complete list of deliverables associated with this
project. Each deliverable must include a proposed measure of acceptability. All
submitted plans shall be of sufficient detail so that the Government can verify that
the contractor has a thorough understanding of the requirements of this SOW.
The contractor shall also complete the attached spreadsheet with a percentage
of the overall task order that each deliverable represents and the proposed due
date for each deliverable. This data will be used to track performance and for
approval of invoices. The contractor may propose additional deliverables/
milestones in their technical proposal if they determine they are required. The
following project deliverables are required:

1 Work Plan — in some instances, the technical proposal may be accepted as
the work plan. In either case, the plan shall be in Microsoft Word format and
shall include the major milestones and deliverables shown in Gantt chart
format.

2 Quality Control Plan — including detailed discussion of accuracy assessment
methods/plan or other means of proving contract specifications have been
met in Microsoft Word format.

3 Project schedule to include dates for all deliverables

4 Monthly progress report in a Microsoft Word, Excel or Project format on the
7" day of the month. In some cases a more appropriate regularly scheduled
reporting timetable may be substituted contingent on agreement by all
parties.

5 Final Report — The report shall summarize the project and provide the quality

control evaluation showing that the project deliverables meet the contract

specifications. The report shall be in Microsoft Word format.

FGDC-compliant metadata for all data sets per the project requirements

Digital elevation data sets per the requirements of section 3.2. These

include:

e Multiple-return classified mass point data in LAS format meeting the

specification in section 3.

e Bare-earth DEM meeting or exceeding FEMA flood plain mapping

specifications.

e QA/QC validation data

~N O

3.8 Product Delivery Schedule Guidance

The contractor shall propose a product delivery schedule in their technical
proposal. As a guideline, the government does not expect delivery to require
more than nine-months from time of contract award.

3.9 Product Delivery Addresses

The deliverables listed above shall be delivered to the COR at the following
address. Technical questions shall be addressed to the Technical POC.
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NOAA COR

NOAA Coastal Services Center
2234 South Hobson Avenue
Charleston, SC 29405

Attn: Dennis Hall

(843) 740-1323
Dennis.Hall@noaa.gov

NOAA Technical POC

NOAA Coastal Services Center
2234 South Hobson Avenue
Charleston, SC 29405

Attn: Kirk Waters

(843) 740-1227
Kirk.Waters@noaa.gov

4 Options

The Government reserves the right to exercise the following options. Payment
would be made at a negotiated unit price and as described in the task order.
Data shall be delivered 45 days after the date the Government provides the
notice to proceed

Option 1.

The contractor shall collect, process, and deliver lidar data for the remainder
of Jasper County, South Carolina to the same specifications as the main task
order.

Option 2.
The contractor shall collect, process, and deliver lidar data for Colleton
County, South Carolina to the same specifications as the main task order.
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5 Figures and Maps
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Figure 1. Map showing the area for Lidar collection covering the part of Jasper County (dark green)
and the optional areas Colleton County and the remainder of Jasper County.
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JASPER COUNTY GPS POINT COLLECTION

General Data Collection Information

Global Positioning System (GPS) data was collected on October 3™, 4™ and 25" in Jasper
County, South Carolina by IMSG/PSGS personnel. The 3™ and 4™ were spent in the
south and eastern portion of the county and the 25" in the western and northern portion of
the LIDAR collection area. A total of 26 locations were collected using static GPS
measurements (Figure 1). Two GPS locations were used at each ‘site’ to allow for the
use of a total station to gather check-point information in covered and uncovered areas.
The check-point information at each site could then be further grouped to represent a
‘scene’ of a specific type of land use or setting.

| Base Collection Area
@ Point Collection Sites
®  GPS Collection Sites

Figure 1. Location of GPS and collection site points in Jasper County

Site information is presented in Appendix B and C and includes the GPS site logs and site
information such as photos. The site locations were chosen based on a uniform



distribution of points and to cover the various land cover classes as well as possible. The
collection plan was submitted as 20061107 _PointCollectionPlan-Q1.pdf.

Methodology

Three-dimensional coordinates were collected using three Thales dual frequency Z-Max
GPS receivers in static mode. Each GPS receiver was mounted on a fixed height pole
attached to a tripod. The GPS observations were collected with a data recording interval
of 5 seconds and an elevation mask of 10 degrees. One GPS receiver was used as a base
station at three different locations in Jasper County, while the other two GPS receivers
were used as rovers and were setup at a number of acceptable locations within a 30
kilometer radius of each base station. Rover observation times ranged between 13
minutes and 7 hours depending, primarily, on the distance from the base station.

Benchmarks

Three GPS satellite suitable Benchmarks were used as references for the static GPS
surveys. Two points, AE2746 and CK0962, were also used to gather ground control
points; the third, AE2762, was used only as a base-station. The station sheets are
provided in Appendix D. The station information is in NADS83.

GPS Data Processing

Thales’ GNSS Solutions version 2.00.03 was used to post-process the data. The data
were processed using the precise ephemeris. All GPS coordinates were based on the
WGS 84 spatial reference system and vertical heights were referenced to the WGS 84
ellipsoid. The base station information (control) is in NAD83 and was used to make the
local corrections so that the recorded GPS information in WGS84 was adjusted into
NADS3.

Baselines radiating from the base stations to each static observation were calculated.
Fixed solutions were obtained for all baselines. The survey height confidence intervals
(at 95 percent) were between 0.001 — 0.044 meters. The survey horizontal confidence
intervals (at 95 percent) were between 0.001 — 0.044 meters. Table 1 shows coordinates
for each GPS point along with the survey confidence in both the x, y and z dimensions.
A diagram of the survey network is shown in Figure 2 and a detailed processing report is
presented in Appendix A.



Table 1. Point spread sheet from GNSS Solutions

Name Description Long Lat Ellips height Status Constraints Surv_Horz_Conf _ |Surv_Height_Conf |Type Warning
AE2746 Control 81° 06' 22.51834"W 32° 15' 16.91343"N -16.85|Estimated Horizontal & Vertical Fixed ( 34.648 19.6|Control Point {No
CK0926 Control 80° 53' 48.13678"W 32° 25' 38.16833"N -25.68|Estimated Horizontal & Vertical Fixed ( 34.648 19.6]Control Point |No
BHO4 81° 04' 26.09732"W 32° 13' 45.65861"N -26.212|Processed (static) |No constraints 0 0]Logged Point |[No
BHO5 81° 04' 21.27269"W 32° 13'46.21742"'N -26.84|Processed (static) |No constraints 0 0]Logged Point {No
BHO06 81° 00' 15.37883"W 32° 08'52.91442"'N -27.22|Processed (static) [No constraints 0.001 0.001]|Logged Point |[No
BHO7 81° 00' 13.36577"W 32°08'51.15094"N -26.178|Processed (static) [No constraints 0.001 0.001]Logged Point [No
JC02 80° 52' 07.22192"W 32° 30' 42.69130"N -27.47[Processed (static) |[No constraints 0.001 0.001]|Logged Point {No
JCO03 80° 52' 05.04384"W 32° 30" 53.61339"N -26.85|Processed (static) |No constraints 0.001 0.001]|Logged Point |[No
KS01 80° 55' 25.77221"W 32° 21' 07.56388"N -25.455|Processed (static) [No constraints 0 0|Logged Point |No
KS02 80° 55' 21.33684"W 32° 21' 09.21505"N -25.562|Processed (static) |No constraints 0 0|Logged Point {No
KS03 80° 59' 04.04042"'W 32° 29' 27.09675"N -10.935|Processed (static) |No constraints 0.001 0.001]|Logged Point {No
KS04 80° 59' 02.02705"W 32°29' 26.21531"N -11.472]|Processed (static) |No constraints 0.001 0.001|Logged Point {[No
KS06 81° 06' 21.06634"W 32° 15' 12.56929"N -17.274|Processed (static) |No constraints 0 0.001|Logged Point |No
KS07 81° 04' 40.59448"W 32° 17' 23.02876"N -25.908|Processed (static) |No constraints 0 0]Logged Point {No
KS08 81° 04' 38.86582"W 32°17' 25.15282"N -25.873|Processed (static) [No constraints 0 0]|Logged Point |No
BHO3 80° 53' 47.92644"W 32° 25'40.83731"N -25.739|Processed (static) |No constraints 0 0|Logged Point {No
CRO1 81° 05' 48.10702"W 32° 22' 43.76918"N -23.103|Adjusted No constraints 0.02 0.02|Logged Point [No
CRO3 81° 04' 56.02946"W 32° 27' 42.86451"N -14.715|Adjusted No constraints 0.005 0.006|Logged Point |No
CRO5 81° 10' 11.80039"W 32° 33'16.41786"N -12.748|Adjusted No constraints 0.023 0.023|Logged Point |No
CRO7 80° 55' 45.78760"W 32° 35' 20.27050"N -26.385|Adjusted No constraints 0.045 0.044|Logged Point |No
AE2762 Control 81° 06' 32.54732"W 32° 27' 58.98635"N -15.75|Adjusted Horizontal & Vertical Fixed ( 0 0| Control Point {No
CR04 81° 04' 55.72602"W 32° 27' 42.00055"N -14.675]Adjusted No constraints 0.005 0.006|Logged Point |[No
CRO06 81° 10' 08.83953"W 32° 33'14.37668"N -12.617|Adjusted No constraints 0.023 0.023]Logged Point [No
CR0O2 81° 05' 47.94850"W 32° 22' 42.73766"N -23.08|Adjusted No constraints 0.02 0.02]Logged Point |[No
CR08 80° 55' 46.62181"W 32° 35' 19.59078"N -26.255]Adjusted No constraints 0.045 0.044|Logged Point |[No
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Figure 2. GPS survey diagram

Survey Point Locations — Total Station Processing

Survey points for use in LIDAR QA work include the GPS positions listed, but largely
come from points taken using a Total Station. Collection of the points was overseen by
Jim Harrington, the South Carolina state liaison from the National Geodetic Survey.



The ground-truthing for the Jasper LIDAR project was done by traditional survey
methods and tied to geodetic control. GPS was used to establish the temporary control,
unless usable existing control was available in the sample areas. NAD83 coordinates and
ellipsoid heights in feet were used. Two points were set in each area as an azimuth pair.
The point that saw the more versatile coverage was occupied, while the other temporary
point was sighted on as the initial azimuth.

The terrestrial survey data was obtained using a Topcon GTS-700 Total station. This data
was collected into laptop, and processed using NOAA/NGS ACES software. Spur
traverse methods were used to position the 7-10 coverage types in each area. The
elevations were established by trigonometric methods, where vertical angles and
Electronic Distance Measuring Instrument distances were collected. A bi-pod with a
prism was used as the target at the sample points. The height of the prism is subtracted
from the computed elevation to determine the ground height.
Appendices

Appendix A - GPS Processing Report from GNSS Solutions

Appendix B - GPS Observation Logs

Appendix C - GPS Observation Sites (Site 1Ds, dates, photos)

Appendix D — Base-Station Benchmark Sheets



Appendix A - GPS Processing Report from GNSS
Solutions



GNSS Solutions, Copyright (C) 2005 by Thales Navigation, 12/19/2006 3:23:33 PM

Coordinate System Summary

Coordinate system
Name :
Type:
Unit name :

Radians per unit :
Vertical datum :
Vertical unit :

Meters per unit :

Datum
Name :
Ellipsoid Name :
Semi-major AXis :
Inverse Flattening :
DX to WGS84 :
DY to WGS84 :
DY to WGS84 :
RX to WGS84 :
RY to WGS84 :
RZ to WGS84 :
ppm to WGS84 :

Land Survey Overview

www.thalesnavigation.com

Project Name : JasperCountyQA
Spatial Reference System : WGS 84
Time Zone : (GMT-05:00) Eastern Time (US & Canada)

Linear Units : Meters

WGS 84
Geographic
Radians

1
Ellipsoid
Meters

1

WGS 84

WGS 84
6378137.000 m
298.257223563
.0000 m
-0000 m
.0000 m
.000000 **
-000000
-000000 ™
.000000000000

[eNeoNeoNoNeoNoNo)

Control Points

95%

Name Components Error Status
Control Error

2746 Long 81° 06" 22.51834"W 0.000 FIXED
Lat 32° 15" 16.91343"N 0.000 FIXED

Ellips height -16.850 0.000 FIXED

2762 Long 81° 06" 32.54732"W 0.000 FIXED
Lat 32° 27" 58.98635"N 0.000 FIXED

Ellips height -15.750 0.000 FIXED

CK0926 Long 80° 53" 48.13678"W 0.000 FIXED
Lat 32° 25" 38.16833"N 0.000 FIXED

Ellips height -25.680 0.000 FIXED



Logged Points

95%

Name Components Error Status
BHO3 Long 80° 53" 47.92644"W 0.000 Processed (static)
Lat 32° 25" 40.83731"N 0.000 Processed (static)

Ellips height -25.739 0.000 Processed (static)

BHO4 Long 81° 04" 26.09732"W 0.000 Processed (static)
Lat 32° 13" 45.65861"N 0.000 Processed (static)

Ellips height -26.212 0.000 Processed (static)

BHO5 Long 81° 04" 21.27269"W 0.000 Processed (static)
Lat 32° 13" 46.21742"N 0.000 Processed (static)

Ellips height -26.840 0.000 Processed (static)

BHO6 Long 81° 00" 15.37883"W 0.000 Processed (static)
Lat 32° 08" 52.91442"N 0.000 Processed (static)

Ellips height -27.220 0.001 Processed (static)

BHO7 Long 81° 00" 13.36577"W 0.000 Processed (static)
Lat 32° 08" 51.15094"N 0.000 Processed (static)

Ellips height -26.178 0.001 Processed (static)

CRO1 Long 81° 05" 48.10702"W 0.014 Adjusted
Lat 32° 22" 43.76918"N 0.008 Adjusted

Ellips height -23.103 0.020 Adjusted

CRO2 Long 81° 05" 47.94850"W 0.014 Adjusted
Lat 32° 22" 42.73766"N 0.008 Adjusted

Ellips height -23.080 0.020 Adjusted

CRO3 Long 81° 04" 56.02946"W 0.004 Adjusted
Lat 32° 27" 42.86451"N 0.002 Adjusted

Ellips height -14.715 0.006 Adjusted

CRO4 Long 81° 04" 55.72602"W 0.004 Adjusted
Lat 32° 27" 42.00055"N 0.002 Adjusted

Ellips height -14.675 0.006 Adjusted

CRO5 Long 81° 10" 11.80039"W 0.016 Adjusted
Lat 32° 33" 16.41786"N 0.010 Adjusted

Ellips height -12.748 0.023 Adjusted

CRO6 Long 81° 10" 08.83953"W 0.016 Adjusted
Lat 32° 33" 14.37668"N 0.010 Adjusted

Ellips height -12.617 0.023 Adjusted

CRO7 Long 80° 55" 45.78760"W 0.032 Adjusted
Lat 32° 35" 20.27050"N 0.016 Adjusted

Ellips height -26.385 0.044 Adjusted

CRO8 Long 80° 55" 46.62181"W 0.032 Adjusted
Lat 32° 35" 19.59078"N 0.016 Adjusted

Ellips height -26.255 0.044 Adjusted

JC02 Long 80° 52° 07.22192"W 0.000 Processed (static)
Lat 32° 30" 42.69130"N 0.000 Processed (static)

Ellips height -27.470 0.001 Processed (static)

JCO03 Long 80° 52" 05.04384"W 0.000 Processed (static)
Lat 32° 30" 53.61339"N 0.000 Processed (static)

Ellips height -26.850 0.001 Processed (static)

KS01 Long 80° 55% 25.77221"W .000 Processed (static)

Lat 32° 21" 07.56388"N
Ellips height -25.455

.000 Processed (static)
.000 Processed (static)

[eNoNe]



KS02 Long 80° 55° 21.33684"W 0.000 Processed (static)
Lat 32° 217 09.21505"N 0.000 Processed (static)
Ellips height -25.562 0.000 Processed (static)
KS03 Long 80° 59° 04.04042"W 0.000 Processed (static)
Lat 32° 297 27.09675"N 0.000 Processed (static)
Ellips height -10.935 0.001 Processed (static)
KS04 Long 80° 59° 02.02705"W 0.000 Processed (static)
Lat 32° 297 26.21531"N 0.000 Processed (static)
Ellips height -11.472 0.001 Processed (static)
KS06 Long 81° 06" 21.06634"W 0.000 Processed (static)
Lat 32° 15% 12.56929"'N 0.000 Processed (static)
Ellips height -17.274 0.001 Processed (static)
KS07 Long 81° 04" 40.59448"W 0.000 Processed (static)
Lat 32° 177 23.02876"N 0.000 Processed (static)
Ellips height -25.908 0.000 Processed (static)
KS08 Long 81° 04" 38.86582"W 0.000 Processed (static)
Lat 32° 177 25.15282"N 0.000 Processed (static)
Ellips height -25.873 0.000 Processed (static)
Name Start Time Sampling Epochs Size (Kb)
Type
B2746B06.277 06/10/04 14:18 5 2475 1835 L1/L2
GPS
BBH04D06.277 06/10/04 14:29 5 275 240 L1/L2
GPS
BBHO5E06.277 06/10/04 15:03 5 248 209 L1/L2
GPS
BBHO6G06 .277 06/10/04 16:33 5 336 221 L1/L2
GPS
BBHO7H06.277 06/10/04 17:04 5 325 208 L1/L2
GPS
BJCO1A06.277 06/10/04 10:07 5 1841 1520 L1/L2
GPS
BJCO1B06.276 06/10/03 12:57 5 2453 1711 L1/L2
GPS
BJC02B06.277 06/10/04 11:00 5 257 257 L1/L2
GPS
BJC0O3C06.277 06/10/04 11:32 5 274 235 L1/L2
GPS
BKS01A06.276 06/10/03 13:58 2 1029 762 L1/7L2
GPS
BKS02B06.276 06/10/03 14:55 2 933 805 L1/L2
GPS
BKS03B06.277 06/10/04 10:57 5 311 308 L1/7L2
GPS
BKS04C06.277 06/10/04 11:30 5 329 285 L1/L2
GPS
BKSO6E06.277 06/10/04 14:34 5 158 116 L1/7L2
GPS
BKSO7F06.277 06/10/04 15:24 5 258 212 L1/L2
GPS
BKS08G06.277 06/10/04 15:56 5 291 230 L1/7L2
GPS
BCRO1A06.298 06/10/25 10:24 5 674 652 L1/L2
GPS
BCRO3B06.298 06/10/25 11:55 5 409 305 L1/L2
GPS
BCRO5C06 .298 06/10/25 13:43 5 390 317 L1/L2

GPS



BCRO7D06.298 06/10/25 15:41 5 515 304 L1/L2
GPS

B2762A06.298 06/10/25 09:27 5 5036 4050 L1/L2
GPS

BCR04B06.298 06/10/25 11:57 5 382 282 L1/L2
GPS

BCRO6C06.298 06/10/25 13:48 5 373 304 L1/L2
GPS

BCR0O2A06.298 06/10/25 10:36 5 555 490 L1/L2
GPS

BCR08062.98 06/10/25 15:42 5 538 335 L1/L2
GPS

BBHO3B06.276 06/10/03 15:52 2 463 345 L1/L2
GPS

Observations
Antenna Antenna Height Receiver

Site Type Height Type Type Start Time File
Name

2746 ZMax GPS 2.004 Slant Z-MAX 06/10/04 14:18:34
B2746B06.277

BHO4 ZMax GPS 2.004 Slant Z-MAX 06/10/04 14:29:50
BBHO04D06.277

BHO5 ZMax GPS 2.003 Slant Z-MAX 06/10/04 15:03:50
BBHO5E06.277

BHO6 ZMax GPS 2.005 Slant Z-MAX  06/10/04 16:33:35
BBHO6G06.277

BHO7 ZMax GPS 2.001 Slant Z-MAX 06/10/04 17:04:35
BBHO7H06.277

CK0926 ZMax GPS 2.003 Slant Z-MAX  06/10/04 10:07:02
BJCO1A06.277

CK0926 ZMax GPS 2.003 Slant Z-MAX 06/10/03 12:57:00
BJCO01B06.276

JCo2 ZMax GPS 1.980 Slant Z-MAX  06/10/04 11:00:00
BJC02B06.277

JCO03 ZMax GPS 2.007 Slant Z-MAX 06/10/04 11:32:20
BJC03C06.277

KS01 ZMax GPS 2.005 Slant Z-MAX  06/10/03 13:58:40
BKSO01A06.276

KS02 ZMax GPS 2.005 Slant Z-MAX  06/10/03 14:55:40
BKS02B06.276

KS03 ZMax GPS 2.001 Slant Z-MAX  06/10/04 10:57:40
BKS03B06.277

KS04 ZMax GPS 2.001 Slant Z-MAX  06/10/04 11:30:50
BKS04C06.277

KS06 ZMax GPS 2.003 Slant Z-MAX  06/10/04 14:34:10
BKSO6E06.277

KS07 ZMax GPS 2.005 Slant Z-MAX 06/10/04 15:24:10
BKSO7F06.277

KS08 ZMax GPS 2.005 Slant Z-MAX  06/10/04 15:56:05
BKS08G06.277

CRO1 ZMax GPS 2.005 Slant Z-MAX 06/10/25 10:24:40
BCRO1A06.298

CRO3 ZMax GPS 2.006 Slant Z-MAX  06/10/25 11:55:05
BCRO3B06.298

CRO5 ZMax GPS 2.006 Slant Z-MAX  06/10/25 13:43:45
BCRO5C06.298

CRO7 ZMax GPS 2.007 Slant Z-MAX 06/10/25 15:41:05
BCRO7D06.298

2762 ZMax GPS 2.002 Slant Z-MAX  06/10/25 09:27:05
B2762A06 .298

CRO4 ZMax GPS 2.001 Slant Z-MAX 06/10/25 11:57:45
BCR0O4B06 .298

CRO6 ZMax GPS 2.002 Slant Z-MAX  06/10/25 13:48:30
BCR0O6C06.298

CRO2 ZMax GPS 2.004 Slant Z-MAX 06/10/25 10:36:35

BCR0O2A06.298



BCR08062.98

BBHO3B06.276

Num

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

CRO8 ZMax GPS 2.007 Z-MAX  06/10/25 15:42:20

BHO3 ZMax GPS 2.002 Z-MAX 06/10/03 15:52:40

Reference Reference Fi E r O C eSR?vSS Rover File Mode
2762 B2762A06.298 CRO3  BCRO3B06.298 Static
2762 B2762A06.298 CRO7  BCRO7D06.298 Static
2762 B2762A06.298 CRO8  BCR08062.98 Static
2762 B2762A06.298 CRO2 BCRO2A06.298 Static
2762 B2762A06.298 CRO6  BCRO6CO06.298 Static
2762 B2762A06.298 CRO1 BCRO1A06.298 Static
2762 B2762A06.298 CRO5  BCRO5C06.298 Static
2762 B2762A06.298 CRO4 BCR04B06.298 Static
CK0926 BJCO1B06.276 KSO01  BKS01lA06.276 Static
CK0926 BJCO1B06.276 BHO3 BBHO3B06.276 Static
CK0926 BJCO1B06.276 KS02  BKS02B06.276 Static
2746 B2746B06.277 BHO5 BBHOS5E06.277 Static
2746 B2746B06.277 KSO07 BKSO7F06.277 Static
2746 B2746B06.277 BHO7 BBHO7HO06.277 Static
2746 B2746B06.277 BHO4 BBHO04D06.277 Static
2746 B2746B06.277 KS08  BKS08G06.277 Static
2746 B2746B06.277 KS06  BKSO6E06.277 Static
2746 B2746B06.277 BHO6 BBHO6G06.277 Static
CK0926 BJCO1A06.277 KS04  BKS04C06.277 Static
CK0926 BJCO1A06.277 KS03  BKS03B06.277 Static
CK0926 BJCO1A06.277 JCO3  BJCO3C06.277 Static
CK0926 BJCO1A06.277 JC02  BJCO2B06.277 Static
CRO1 BCRO1A06.298 CRO2  BCRO2A06.298 Static
CRO8 BCR08062.98 CRO7  BCRO7D06.298 Static
CRO3 BCRO3B06.298 CRO4  BCRO4B06.298 Static
CRO5 BCRO5C06.298 CRO6  BCRO6C06.298 Static
KSo4 BKS04C06.277 JCO3  BJCO3C06.277 Static
KS03 BKS03B06.277 JCO02  BJCO2B06.277 Static
BHO4 BBH04D06.277 KS06 BKSO6E06.277 Static



KS07 BKSO7F06.277 BHO5 BBHO5E06.277 Static

30
Processed vectors
Vector 95% Vector 95%
Vector ldentifier Length Error Components Error SV PDOP QA
Solution
2746 - KS08 4791.880 0.024 X 2352.085 0.010 8 1.6
Fixed
06/10/04 15:56 Y 2511.325 0.010
Z 3335.125 0.010
2746 - BHO5 4228.426 0.021 X 3365.308 0.008 8 2.1
Fixed
06/10/04 15:03 Y -972.461 0.009
Z -2368.250 0.008
2746 - KSO7 4712.340 0.023 X 2312.818 0.009 8 1.9
Fixed
06/10/04 15:24 Y 2469.810 0.010
Z 3279.796 0.009
2746 - BHO4 4146.110 0.020 X 3242.024 0.008 8 1.6
Fixed
06/10/04 14:29 Y -1001.656 0.008
Z -2382.476 0.008
2746 - KS06 139.104 0.002 X 48.528 0.001 7 2.0
Fixed
06/10/04 14:34 Y -64.313 0.001
Z -113.397 0.001
2746 - BHO6 15243.555 0.075 X 10477 .288 0.030 7 1.9
Fixed
06/10/04 16:33 Y -4722.853 0.031
Z -10014.343 0.031
2746 - BHO7 15318.980 0.076 X 10534.050 0.030 6 2.4
Fixed
06/10/04 17:04 Y -4744.024 0.031
Z -10059.780 0.031
BHO4 - KS06 4028.115 0.020 X -3193.489 0.008 7 2.0
Fixed
06/10/04 14:34 Y 937.333 0.008
Z 2269.085 0.008
CK0926 - KS02 8635.431 0.042 X -1704.134 0.017 8 2.2
Fixed
06/10/03 14:55 Y -4767.170 0.017
V4 -6995.762 0.017
CK0926 - JCO02 9743.667 0.048 X 1803.710 0.019 7 2.2
Fixed
06/10/04 11:00 Y 5391.395 0.020
z 7913.188 0.020
CK0926 - JCO03 10083.007 0.050 X 1831.222 0.020 8 2.3
Fixed
06/10/04 11:32 Y 5578.442 0.021
Z 8197.233 0.020
CK0926 - KS03 10853.416 0.054 X -8741.328 0.022 7 2.2
Fixed
06/10/04 10:57 Y 2426.168 0.022

Z 5958.149 0.022



CK0926 - KS04

Fixed

06/10/04 11:

30

CK0926 - KSO1

Fixed

06/10/03 13:

58

CK0926 - BHO3

Fixed
06/10/03 15:
KS03 - JC02

Fixed
06/10/04 11:
KS04 - JCO03

Fixed
06/10/04 11:
CRO1 - CRO2

Fixed
06/10/25 10:
CRO3 - CRO4

Fixed
06/10/25 11:
CRO5 - CRO6

Fixed
06/10/25 13:
2762 - CRO3

Fixed
06/10/25 11:
2762 - CRO4

Fixed
06/10/25 11:
2762 - CRO5

Fixed
06/10/25 13:
2762 - CRO1

Fixed
06/10/25 10:
2762 - CRO6

Fixed
06/10/25 13:
2762 - CRO2

Fixed

06/10/25 10:

2762 - CRO8

52

00

32

36

57

48

55

57

43

24

48

36

10795.

8717.

82.

11127.

11212.

32.

27.

99.

2569.

2582.

11329.

9779.

11236.

9811.

21641.

820

467

398

108

851

044

768

602

018

055

845

082

601

121

476

.053

.043

.001

.055

.056

.001

.001

.001

.013

.013

.056

.048

.055

.048

.106

N <

N <

N <

-8687.

2420.
5934.

-1814.

-4812.
-7038.

44.
69.

10545.

2965.
1955.

10518.

3157.
2262.

2531.

125.
-418.

2541.

113.
-440.

-6463.

4308.
8247.

1951.

-4957.
-8200.

-6382.

4286.
8194.

1958.

-4973.
-8227.

15509.

199

448
958

346

432
671

.557

450
363

038

224
035

422

998
273

.730

.189
.822

.049

.915
.434

.541

.684
.928

578

931
458

625

003
886

645

661
553

329

715
233

100

970
625

063

899
054

188

.021

.022
.022

.017

.017
.017

.000

.000
.000

.022

.022
.022

.022

.023
.022

.000

.000
.000

.000

.000
.000

.000

.000
.000

.005

.005
.005

.005

.005
.005

.022

.023
.023

.019

.020
.019

.022

.023
.022

.019

.020
.019

.043



Fixed

06/10/25 15:42 Y 9848.614 0.043
Z 11437.804 0.043
2762 - CRO7 21671.548 0.106 X 15528.876 0.043 6 2.5
Fixed
06/10/25 15:41 Y 9863.288 0.044
A 11455.371 0.043
CR0O8 - CRO7 30.195 0.001 X 19.688 0.000 6 2.5
Fixed
06/10/25 15:42 Y 14.674 0.000
Z 17.572 0.000

Adjusted vectors

Vector Length Vector Tau
Vector ldentifier Length Resid. Components Resid. Test QA
CRO1 - CRO2 32.044 0.000 X 6.730 0.000
06/10/25 10:36 Y -16.189 0.000
z -26.822 0.000
CRO3 - CRO4 27.768 0.001 X 10.048 -0.000
06/10/25 11:57 Y -12.916 -0.001
z -22.434 0.000
CRO5 - CRO6 99.602 0.000 X 81.541 0.000
06/10/25 13:48 Y -21.684 -0.000
z -52.928 0.000
2762 - CRO4 2582.057 0.007 X 2541.626 0.001
06/10/25 11:57 Y 113.009 0.006
z -440.889 -0.003
2762 - CRO5 11329.843 0.004 X -6463.643 0.002
06/10/25 13:43 Y 4308.657 -0.003
z 8247 .553 0.001
2762 - CRO1 9779.081 0.002 X 1951.331 0.001
06/10/25 10:24 Y -4957.713 0.002
z -8200.232 0.001
2762 - CRO6 11236.603 0.004 X -6382.102 -0.002
06/10/25 13:48 Y 4286.973 0.003
z 8194.625 -0.001
2762 - CRO2 9811.123 0.003 X 1958.061 -0.002
06/10/25 10:36 Y -4973.901 -0.002
z -8227.055 -0.000
2762 - CRO8 21641.475 0.002 X 15509.188 -0.000
06/10/25 15:42 Y 9848.614 0.000
z 11437.802 -0.002
2762 - CRO7 21671.549 0.002 X 15528.876 0.000
06/10/25 15:41 Y 9863.288 0.000
z 11455.373 0.002
2762 - CRO3 2569.017 0.007 X 2531.578 -0.001
06/10/25 11:55 Y 125.925 -0.006
z -418.455 0.003
CRO8 - CRO7 30.195 0.000 X 19.688 0.000
06/10/25 15:42 Y 14.674 0.000
z 17.572 -0.000



Appendix B - GPS Observation Logs



Station Observation Log

Site ID: a r-z. “! /) \ Station PID ,l s
e (if any) AN pos
General /
Location:
Project ID: 2006 Jasper County LiDAR ground truth survey
Date: 114 12006 Day of Year:
7
Operator: KS{ :'@/ BH Session ID: N/A
Receiver ID: L Antenna ID: | -
Antenna Height Before Session After Session
Height (m) ‘ ' ‘
Observation Time Start End
Scheduled
Actual 2.
GPS Setup

Epoch Interval (secs) | 5

Elevation Mask (degs) | 10

Characteristic land cover:
[1 Bare Earth
L Forest
U Deciduous
[0 Evergreen
Scrub/Shrub
Grass/Crops
Developed

OOK

Notes:




Station Location S

Photograph IDs of check point
3 photos taken 60 degrees apart, showing entire footprint around the check point

1.
2.
3. ..
By s

Location Sketch: " Visibility Diagram:

General Station Location;

I

i H

Directions To Reach Location:

< - o ! [ LR | ! . r_¢
N {




Station Observation Log

. . - Station PID ;
Site ID: J7 ’ (if amy) Y
General <
Location: B
Project ID: 2006 Jasper County LiDAR ground truth survey
Date: oo 4 /2006 Day of Year:
Operator: KSy " ‘BH Session ID: | N/A
Receiver ID: = Antenna ID:

Antenna Height

Before Session

After Session

Height {m) 2.
Observation Time | Start End
Scheduled ‘

Actual jieo P

GPS Setup

Epoch Interval (secs) 5

Elevation Mask (degs) | 10

Characteristic land cover:
] Bare Earth
0 Forest
[ Deciduous
O Evergreen
Scrub/Shrub
Grass/Crops
Developed

aoono

Notes:



Station Location \’jﬂ (j /

Photograph IDs of check point
3 photos taken 60 degrees apart, showing entire footprint around the check point

1 ov-T
5 -
300
L/u - l. (/
Location Sketch: Visibility Diagram:
I
£ “ l;__ﬁf;
T
1 ' .
g ~

(General Station Location:

- o N
03 e T I

Directions To Reach lL.ocation:




Station Observation Log

Site ID: \ e Station PID

’ — - (if any)
General N ‘ ,
Location: S e -
Project ID: 2006 Jasper County LiDAR ground truth survey
Date: ol 12006 Day of Year:
Operator: KS /{TCwl BH ' Session ID: N/A
Receiver ID: L AntennaID: | 5/0 ' 7
Antenna Height Before Session After Session
Height (m) PR ! :
Observation Time Start End
Scheduled
Actual /13D
GPS Setup
Epoch Interval (secs) 5
Elevation Mask (degs) | 10

Characeteristic land cover:

Bare Earth

O Forest
0 Deciduous
0 Evergreen

O Scrub/Shrub

O Grass/Crops

O Developed




Pl

Station Location J

Photograph IDs of check point
3 photos taken 60 degrees apart, showing entire footprint around the check point

1. .
2.\ [ .rw . ‘.‘J'
3. /
L/, 1 -7,
Location Sketch: I Visibility Diagram:
o
i
p

General Station Location:

= . L L, R oy - + - T

Directions To Reach Locafion:




Station Observation Log

Site ID: o Station PID

L (if any)
General ; : S
Location: D” / i b "
Project ID: 2006 rasper County LiIDAR ground truth survey
Date: R /2006 Day of Year:
Operator: Ks (JC) BH | SessionID: | N/A
Receiver ID: cooLLL o Antenna ID;: | ~
Antenna Height Before Session After Session
Height (m) 2. oo,
Observation Time Start End
Scheduled
Actual o He
GPS Setup
Epoch Interval (secs) |5
Elevation Mask (degs) | 10

Characteristic land cover:
4, Bare Earth
L] Forest
0 Deciduous
] Evergreen
O Scrub/Shrub
O Grass/Crops
fJ Developed

Notes:




Station Location  J/ )%

Photograph IDs of check point
3 photos taken 60 degrees apart, showing entire footprint around the check point
1. '
2.
3.

Location Sketch: s | Visibility Diagram:

General Station Location:




Station Observation Log

Site ID: S'Fation PID

(if any)
General f :
Location:
Project ID: 2006 Jasper County LiDAR ground truth survey
Date: (/0 /12006 Day of Year:
Operator: KS/IC/BY Session ID: | N/A
Receiver ID: = Antenna ID:

vy

Antenna Height

Before Session

After Session

Height (m) 7.002

o

Observation Time

Start =z -

/)

Scheduled

Actual

GPS Setup

Epoch Interval (secs)

Elevation Mask (degs)

10

Characteristic land cover:

[0 Bare Earth

O Forest

O Deciduous
[0 Evergreen

o8O0

Notes:

Scrub/Shrub
Grass/Crops
Developed

Powal Cons 1

o

SHatren

T A,

E



Photograph IDs of check point

Station Location

3 photos taken 60 degrees apart, showing entire footprint around the check point

1. 70 fh
2. .. y
3.

o e s e

Location Sketch:

Visibility Diagram:

s R S

e

No obstructions: ™

General Station Location:

Directions To Reach Location: / ;o
{7 ‘ . - : .
LA A : 2 . |

v

ARV : ta - . A .. . .

.f}

72

B




Station Observation Log

. . - Station PID
Site ID: By oY (ifany)
General .
Location: Qﬁi&{jﬁ-&w&. - @fﬂﬁﬂ Q/WQ—?(‘) = O(cL Dol 4 Jed ) A o MY
Project ID: 2006 Jasper County LiDAR ground truth survey
Date: noFd 12006 Day of Year: Q/a/m;f@/
Operator: KS/IC /(Bj;f Session 1D: N/A
Receiver ID: Antenna ID:
Antenna Height Before Session After Session
Height {m) & 205 aan -V, 3 B
Observation Time Start 2.z, End .o+,
Scheduled
Actual
GPS Setup
Epoch Interval (secs) | 5
Elevation Mask (degs) | 10

Characteristic land cover:

Bare Earth
[J Forest
O Deciduous
O Evergreen
] Scrub/Shrub
1 Grass/Crops
O Developed

Notes:

196:%'_ B&Lht& @ruﬁ it $ f‘f' [P/ RS vWJ '

ij aLean, 9 '?44 o) .




Station Location K f., '—!

Photograph IDs of check point
3 photos taken 60 degrees apart, showing entire fooiprint around the check point

1. -
2.~ T
3. -

L?caﬁon Sketch: g - / Visibility Diagram:

- ;!
| L
\ S \
W

No obstructions: [Z} 4‘

General Station Location:

~n " TAS b ;. 4(‘ 4

[

Directions To Reach Location: _

g ‘r'l I ; ‘T i ! R , -

~ . P e ) . R o - - - " _/‘/

A o [l * -~ —— fé" 7 - i L - € - A

7 o U




Station Observation Log

; . PR Station PID
Site ID: S0 (ifary)
General 7 o ) o
Location: - e
Project ID: 2006 Jasper County LiIDAR ground truth survey
Date: ()7 B /2006 Day of Year: Lo
Operator: KS/IC/BR Session ID: N/A
Receiver [D: Antenna ID:
Antenna Height | Before Session After Session
Height (m) T om
Observation Time Start 5-0% End '-”’j"_'z“/
Scheduled
Actual
GPS Setup

Epoch Interval (secs) |5

Elevation Mask (degs) | 10

Characteristic land cover:

O
O

OEd

Notes:

Bare Earth
Forest

O Deciduous
(0 Evergreen
Scrub/Shrub
Grass/Crops
Developed




Station Location

Photograph IDs of check point
3 photos taken 60 degrees apart, showing entire footprint around the check point
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Appendix C - GPS Observation Sites
(Site IDs, dates, photos)



Sample Point ID Latitude Longitude Ellipsoid Height (US survey ft) Land-Cover Picture ID Sample Date
AE2746 32°15'16.91343"N _ |81° 06' 22.51834"W -55.28 Scrub/Shrub AE2746-1, AE2746-2, AE2746-3, AE2746-4 10/4/2006
AE2762 32° 27'58.98635"N  |81° 06' 32.54732"W -51.67 Bare Earth No Picture 10/25/2006

BHO3 32° 25'40.83731"N __ |80° 53' 47.92644"W -84.45 Grass/Crops BHO03-1, BH03-2, BH03-3 10/3/2006
BHO4 32°13'45.65861"N _ |81° 04' 26.09732"W -86.00 Grass/Crops BHO04-1, BH04-2, BH04-3, BH04-4 10/4/2006
BHO5 32°13'46.21742"N__ |81° 04' 21.27269"W -88.06 Grass/Crops BHO5-1, BH05-2, BH05-3, BHO5-4 10/4/2006
BHO6 32°08'52.91442"N _ |81° 00' 15.37883"W -89.30 Bare Earth BHO06-1, BH06-2, BH06-3, BHO6-4 10/4/2006
BHO7 32°08'51.15094"N  |81° 00' 13.36577"W -85.89 Bare Earth BHO7-1, BH07-2, BHO7-3, BHO7-4 10/4/2006
CK0926 32° 25'38.16833"N  |80° 53' 48.13678"W -84.25 Bare Earth CK0926-1, CK0926-2, CK0926-3, CK0926-4 10/3/2006
CRO1 32°22'43.76918"N _ |81° 05' 48.10702"W -75.80 Bare Earth (Short Grass) CRO1-1, CRO1-2, CRO1-3 10/25/2006
CRO2 32°22'42.73766"N _ |81° 05' 47.94850"W -75.72 Bare Earth (Short Grass) CR02-1, CR02-2, CR02-3 10/25/2006
CRO3 32° 27'42.86451"N _ |81° 04' 56.02946"W -48.28 Bare Earth (Short Grass) CR03-1, CR03-2, CRO3-3 10/25/2006
CRO4 32° 27" 42.00055"N _ |81° 04' 55.72602"W -48.15 Bare Earth (Short Grass) CR04-1, CR04-2, CR04-3 10/25/2006
CRO5 32°33'16.41786"N _ [81° 10' 11.80039"W -41.82 Bare Earth (Short Grass) CRO5-1, CR05-2, CR05-3, CR05-4 10/25/2006
CRO6 32°33'14.37668"N _ |81° 10' 08.83953"W -41.39 Bare Earth (Short Grass) CRO6-1, CRO6-2, CR06-3, CR06-4 10/25/2006
CRO7 32° 35'20.27050"N _ |80° 55' 45.78760"W -86.56 Bare Earth (Short Grass) CRO7-1, CRO7-2, CRO7-3, CRO7-4 10/25/2006
CRO8 32°35'19.59078"N  |80° 55' 46.62181"W -86.14 Bare Earth (Short Grass) CR08-1, CR08-2, CR08-3, CR08-4 10/25/2006
JC02 32°30'42.69130"N _ |80° 52' 07.22192"W -90.12 Bare Earth JC02-1, JC02-2, JC02-3, JCO2-4 10/4/2006
JCO3 32°30'53.61339"N  |80° 52' 05.04384"W -88.09 Bare Earth JC03-1, JC03-2, JC03-3, JC03-4 10/4/2006
KS01 32°21'07.56388"N _ |80° 55' 25.77221"W -83.51 Bare Earth (Short Grass) KS01-1, KS01-2, KS01-3, KS01-4 10/3/2006
KS02 32°21'09.21505"N  |80° 55' 21.33684"W -83.86 Bare Earth (Short Grass) KS02-1, KS02-2, KS02-3 10/3/2006
KS03 32°29'27.09675"N  [80° 59' 04.04042"W -35.88 Bare Earth (Short Grass) No Picture 10/4/2006
KS04 32°29'26.21531"N  [80° 59' 02.02705"W -37.64 Grass/Crops (Wheat, Semi-Cut Field) No Picture 10/4/2006
KS06 32°15'12.56929"N  |81° 06' 21.06634"W -56.67 Bare Earth (Pavement) KS06-1, KS06-2, KS06-3 10/4/2006
KSo7 32°17'23.02876"N _ |81° 04' 40.59448"W -85.00 Bare Earth (Short Grass) KS07-1, KS07-2, KS07-3 10/4/2006
KS08 32°17'25.15282"N _ |81° 04' 38.86582"W -84.89 Bare Earth (Pavement) KS08-1, KS08-2, KS08-3 10/4/2006

Photos in
N:\crs\projects\tcm\south_carolina\Jasper_Cou
nty\Groundtruth\Groundtruth_Photos
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4:25:00 PM
4:15:00 PM
2:51:00 PM
3:25:00 PM
5:01:00 PM
5:35:00 PM
4:30:00 PM
10:55:00 AM
11:05:00 AM
12:30:00 PM
12:30:00 PM
2:16:00 PM
2:15:00 PM
4:21:00 PM
4:22:00 PM
11:20:00 AM
11:53:00 AM
2:33:00 PM
3:27:00 PM
11:24:00 AM
11:59:00 AM
2:47:00 PM
3:45:00 PM
4:20:00 PM

Elapsed Time
3:20
7:00
0:20
0:20
0:20
0:25
0:29
3:30
0:25
0:25
0:30
0:30
0:31
0:30
0:39
0:39
0:20
0:21
0:33
0:31
0:30
0:28
0:15
0:20
0:23

Receiver ID
CD0001279961
CD0001279962
CD0001279962
CD0001279962
CD0001279962
CD0001279962
CD0001279962

NOAA/CSC 3
CD0001279961

NOAA/CSC 3
CD0001279961

NOAA/CSC 3

NOAA/CSC 3
CD0001279961
CD0001279961

NOAA/CSC 3
CD0001279962
CD0001279962

NOAA/CSC 3

NOAA/CSC 3

NOAA/CSC 3

NOAA/CSC 3

NOAA/CSC 3

NOAA/CSC 3

NOAA/CSC 3

Antenna ID
200424127
8715
8715
8715
8715
8715
8715
2005078884
200424127
2005078884
200424127
2005078884
200424127
2005078884
2005078884
200424127
8715
8715
2005078884
2005078884
2005078884
2005078884
2005078884
2005078884
2005078884
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DATASHEETS

The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATABASE = Sybase , PROGRAM = dat asheet, VERSION = 7.42

1 Nat i onal Geodetic Survey, Retrieval Date = DECEMBER 21, 2006
AE2746 LR I I I S b b b b b I b b b I b b b b b b b I I R I I I I I R R I I b b b b S b S i S I
AE2746 HT_MOD - This is a Height Mdernization Survey Station.
AE2746 DESI GNATI ON - PURRYSBURG
AE2746 PID -  AE2746
AE2746 STATE/ COUNTY-  SC/ JASPER
AE2746 USGS QUAD - HARDEEVILLE (1979)

AE2746

AE2746 * CURRENT SURVEY CONTROL

AE2746

AE2746* NAD 83(2001)- 32 15 16.91343(N) 081 06 22.51834(W ADJUSTED
AE2746* NAVD 88 - 14. 43 (nmeters) 47. 3 (feet) GPS OBS
AE2746

AE2746 X - 834, 702. 781 (neters) cow,
AE2746 Y - -5,334,110. 330 (neters) cowP
AE2746 Z - 3,384, 340. 720 (neters) CowP
AE2746 LAPLACE CORR- -2.18 (seconds) DEFLEC99
AE2746 ELLI P HEl GHT- -16.85 (neters) (03/13/03) GPS OBS
AE2746 GEO D HEI GHT- -31.27 (neters) CGEQ D03
AE2746

AE2746 HORZ ORDER - FIRST

AE2746 ELLP ORDER - FOURTH CLASS |

AE2746

AE2746. The horizontal coordi nates were established by GPS observations
AE2746. and adj usted by the National Geodetic Survey in March 2003..

AE2746

AE2746. The orthonetric hei ght was determ ned by GPS observations and a
AE2746. hi gh-resol uti on geoi d nodel using precise GPS observation and

AE2746. processi ng techni ques.

AE2746

AE2746. The X, Y, and Z were conputed fromthe position and the ellipsoidal ht.
AE2746

AE2746. The Lapl ace correction was conputed from DEFLEC99 derived defl ecti ons.
AE2746

AE2746. The el | i psoidal hei ght was determ ned by GPS observations

AE2746. and is referenced to NAD 83.

AE2746

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1 (1 of 9)12/21/2006 1:08:59 PM


http://www.ngs.noaa.gov/cgi-bin/ds_lookup.prl?Item=DSDATA.TXT

DATASHEETS

AE2746. The geoi d hei ght was determ ned by GEQ DO3.

AE2746

AE2746; Nor t h East Units Scal e Factor Converg.
AE2746; SPC SC
AE2746; SPC SC
AE2746; UTM 17

AE2746

AE2746! - Elev Factor x Scale Factor = Conbi ned Fact or
AE2746! SPC SC - 1. 00000265 x 1. 00009539 = 1. 00009804
AE2746! UTM 17 - 1. 00000265 x 0.99960124 = 0. 99960388
AE2746

AE2746 SUPERSEDED SURVEY CONTROL

AE2746

AE2746 NAD 83(1986)- 32 15 16.92425(N) 081 06 22.52584(W A
AE2746 NAD 83(1995)- 32 15 16.91375(N) 081 06 22.51834(W A
AE2746 ELLIP H (12/20/99) -16.81 (m GP(
AE2746 NAD 83(1986)- 32 15 16.92578(N) 081 06 22.52854(W A
AE2746

AE2746. Super seded val ues are not recommended for survey control.
AE2746. NGS no | onger adjusts projects to the NAD 27 or NGVD 29 dat uns.
AE2746. See file dsdata.txt to determ ne how the superseded data were derived.
AE2746

AE2746_U. S. NATI ONAL GRI D SPATI AL ADDRESS: 17SMR8999168673( NAD 83)
AE2746_MARKER DD = SURVEY DI SK

AE2746_SETTING 7 = SET IN TOP OF CONCRETE MONUMENT

AE2746_STAMPI NG PURRYSBURG 1997

AE2746_MARK LOGO: SCGS

AE2746_PRQIECTI ON: FLUSH

AE2746_NMAGNETI C. M = MARKER EQUI PPED W TH BAR MAGNET

AE2746_STABILITY: C = MAY HOLD, BUT OF TYPE COWONLY SUBJECT TO
AE2746+STABI LI TY: SURFACE MOTI ON

AE2746_SATELLI TE: THE SI TE LOCATI ON WAS REPORTED AS SU TABLE FOR
AE2746+SATELLI TE: SATELLI TE OBSERVATIONS - April 08, 2003

N N N N
N

AE2746

AE2746 H STORY - Date Condi tion Report By
AE2746 HI STORY - 1997 MONUMENTED SCGS
AE2746 HI STORY - 20030408 GOOD SCGS
AE2746

AE2746 STATI ON DESCRI PTI ON
AE2746

AE2746' DESCRI BED BY SOUTH CAROLI NA GECDETI C SURVEY 1997 ( DDW

AE2746"' STATION | S LOCATED 2.7 MLES (4.3 KM SOUTHWEST OF HARDEEVI LLE, 17.25
AE2746' M LES (27.76 KM SOUTHWEST OF RI DGELAND. OWNERSHI P- - SCDOT, DI RECTOR
AE2746' OF PRECONSTRUCTI ON, P.O. BOX 191, COLUMBI A, SC 29202, PHONE

AE2746' 803-737-1350. TO REACH THE STATI ON FROM THE JUNCTI ON OF U. S. H GHWAY
AE2746' 17 AND STATE H GHWAY 46 (MAIN STREET) | N HARDEEVI LLE, GO NORTHWEST ON
AE2746"' H GHMWAY 46 FOR 0.35 M LE (0.56 KM TO THE JUNCTION OF U.S. H GHWAY
AE2746' 321 AND STATE ROAD 31 (CHURCH STREET) AHEAD, CONTI NUE ON ROAD 31 FOR
AE2746' 2. 15 M LES (3.46 KM TO THE JUNCTI ON OF STATE ROAD 34 ( PURRYSBURG

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1 (2 of 9)12/21/2006 1:08:59 PM

46, 738. 334 599, 586. 523 MI 1. 00009539 -0 03 32.
153, 340.99 1, 967, 147. 39 I FT 1. 00009539 -0 03 32.
3, 568, 672. 585 489, 991. 479 MI 0.99960124 -0 03 24.

1
1
1
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DATASHEETS

AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746
AE2746
AE2746
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'
AE2746'

AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762*
AE2762*
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762
AE2762

ROAD) , TURN LEFT ON ROAD 34 FOR 0.85 MLE (1.37 KM TO THE END CF
PAVEMENT, CONTI NUE ON ROAD 34 FOR 2.2 MLES (3.5 KM TO THE STATI ON ON
THE RI GHT NEAR THE NORTHWEST CORNER OF A BRI DGE OVER | NTERSTATE 95.
STATION | S A CONCRETE POST FLUSH W TH THE GROUND AND LEVEL W TH THE
ROAD, 18.5 FEET (5.6 M WEST SOUTHWEST OF THE CENTER OF ROAD 34, 21.8
FEET (6.6 M NORTH OF THE NORTH END OF THE BRIDGE, 3.5 FEET (1.1 M
NORTHWEST OF A GUARDRAI L POST WTH A SCGS REFERENCE WASHER ATTACHED,
2.7 FEET (0.8 M SOUTH OF A W TNESS POST. DESCRIBED BY R W ROBERTS.

STATI ON RECOVERY (2003)

RECOVERY NOTE BY SOUTH CAROLI NA GECDETI C SURVEY 2003 (DDW
STATION | S LOCATED 2.7 M LES SOUTHWEST OF HARDEEVI LLE, 17.25 M LES
SOUTHWEST OF RI DGELAND. OWNERSHI P- - SCDOT, DI RECTOR OF

PRECONSTRUCTI ON, P. O BOX 191, COLUMBIA, SC 29202, PHONE
803-737-1350. TO REACH THE STATI ON FROM THE JUNCTI ON OF U.S. H GHWAY
17 AND STATE H GHWAY 46 (MAIN STREET) | N HARDEEVI LLE, GO NORTHWEST ON
H GHVWAY 46 FOR 0.35 M LE TO THE JUNCTION OF U.S. H GHWAY 321 AND
STATE ROAD 31 (CHURCH STREET) AHEAD, CONTI NUE ON ROAD 31 FOR 2. 15

M LES TO THE JUNCTI ON OF STATE ROAD 34 ( PURRYSBURG ROAD), TURN LEFT ON
ROAD 34 FOR 0.85 M LE TO THE END OF PAVEMENT, CONTI NUE AHEAD ON THE
GRAVEL ROAD ( STATE ROAD 34) FOR 2.2 MLES TO THE STATION ON THE RI GHT
BEHI ND A GUARDRAI L NEAR THE NORTHWEST CORNER OF A BRI DGE OVER

| NTERSTATE 95. STATION IS A CONCRETE POST FLUSH W TH THE GROUND, 18.5
FEET WEST SOUTHWEST OF THE CENTER OF ROAD 34, 21.8 FEET NORTH OF THE
NORTH END OF THE BRI DGE, 3.5 FEET NORTHWEST OF A GUARD RAIL POST WTH
A SCGS REFERENCE WASHER ATTACHED, 2.7 FEET SOUTH OF A W TNESS POST.
RECOVERED BY T. HALL.

Nat i onal Ceodetic Survey, Retrieval Date = DECEMBER 21, 2006

RR R IR I b I b b S S S R IR R b S b I b b S S SRR e I b b b R R R S S b b S b b R S b S S R R S b A b b S

HT _MOD - This is a Height Mdernization Survey Stati on.
DESI GNATI ON - W NGO

PI D - AE2762

STATE/ COUNTY-  SC/ JASPER

USGS QUAD - TILLMAN (1979)

*CURRENT SURVEY CONTRCL

NAD 83(2001)- 32 27 58.98635(N) 081 06 32.54732(W ADJUSTED
NAVD 88 - 15. 61 (nmeters) 51.2 (feet) GPS OBS
X - 832,501. 647 (neters) CowP

Y - -5,321,738. 157 (neters) CcowpP

Z - 3,404, 170. 187 (neters) cowP
LAPLACE CORR- -1.86 (seconds) DEFLEC99
ELLI P HEI GHT- -15.75 (neters) (06/28/04) GPS OBS
GEAQ D HEIl GHT- -31.35 (neters) GEQ D03
HORZ ORDER - FIRST
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DATASHEETS

AE2762 ELLP ORDER - FOURTH CLASS |

AE2762

AE2762. The hori zontal coordinates were established by GPS observations
AE2762. and adj usted by the National Geodetic Survey in March 2003..

AE2762

AE2762. The orthonetric hei ght was determ ned by GPS observations and a
AE2762. hi gh-resol uti on geoi d nodel using precise GPS observation and

AE2762. processi ng techni ques.

AE2762

AE2762. The X, Y, and Z were conputed fromthe position and the ellipsoidal ht.
AE2762

AE2762. The Lapl ace correction was conputed from DEFLEC99 derived defl ections.
AE2762

AE2762. The el |i psoi dal height was determ ned by GPS observati ons

AE2762.and is referenced to NAD 83.

AE2762

AE2762. The geoid hei ght was determ ned by GEQ DOS.

AE2762

AE2762; North East Units Scal e Factor Converg.

AE2762; SPC SC
AE2762; SPC SC
AE2762; UTM 17

70, 214. 456 599, 348. 756 MI 1.00001201 -0 03 37.6
230, 362.39 1, 966, 367. 31 I FT 1. 00001201 -0 03 37.6
3,592,138.104 489, 752. 975 M 0.99960129 -0 03 30.7

AE2762

AE2762! - FElev Factor x Scale Factor = Conbi ned Fact or
AE2762! SPC SC - 1.00000247 X 1.00001201 = 1.00001448

AE2762! UTM 17 - 1.00000247 X 0. 99960129 = 0. 99960376

AE2762

AE2762: Primary Azinuth Mark Gid Az
AE2762: SPC SC - TILLMAN RESET 153 33 46.2
AE2762: UTM 17 - TILLMAN RESET 153 33 39.3
AE2762

F YA I e R R |
AE2762| PID Ref erence (bj ect Di st ance Geod. Az |
AE2762] dddmss. s |
AE2762| CK6377 TILLMAN RESET 408. 577 METERS 1533008. 6
AE2762| AE2763 W NGO AZ MK APPROX. 0.6 KM 3362314.2 |
F YA I e R R |
AE2762

AE2762 SUPERSEDED SURVEY CONTROL

AE2762

AE2762 NAD 83(1986)- 32 27 58.99703(N) 081 06 32.55443(W A ) 1
AE2762 ELLIP H (03/13/03) -15.73 (m GP( ) 4 2
AE2762 NAD 83(1995)- 32 27 58.98627(N) 081 06 32.54764(W A ) 1
AE2762 ELLIP H (12/20/99) -15.70 (m GP( ) 41
AE2762 NAD 83(1986)- 32 27 58.99710(N) 081 06 32.55490(W A ) 1

AE2762

AE2762. Super seded val ues are not recomrended for survey control.

AE2762. NGS no | onger adjusts projects to the NAD 27 or NGVD 29 dat uns.
AE2762. See file dsdata.txt to determ ne how the superseded data were derived.
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DATASHEETS

AE2762

AE2762_U. S. NATI ONAL GRI D SPATI AL ADDRESS: 17SMR8975392138( NAD 83)
AE2762_MARKER: DD = SURVEY DI SK

AE2762_SETTING 7 = SET IN TOP OF CONCRETE MONUMENT
AE2762_STAVPI NG W NGO 1997

AE2762_MARK LOGO: SCGS

AE2762_PRQJECTI ON:  FLUSH

AE2762_MAGNETI C: M = MARKER EQUI PPED W TH BAR MAGNET
AE2762_STABI LI TY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
AE2762+STABI LI TY: SURFACE MOTI ON

AE2762_SATELLI TE: THE SI TE LOCATI ON WAS REPORTED AS SUl TABLE FOR
AE2762+SATELLI TE: SATELLI TE OBSERVATIONS - April 14, 2003

AE2762

AE2762 HI STORY - Date Condi ti on Report By
AE2762 HI STORY - 1997 MONUMENTED SCGS
AE2762 HI STORY - 20030414 GOOD SCGS
AE2762

AE2762 STATI ON DESCRI PTI ON
AE2762

AE2762' DESCRI BED BY SOUTH CAROLI NA GECDETI C SURVEY 1997 ( DDW

AE2762' STATION |'S LOCATED 7.6 MLES (12.2 KM WEST OF RI DGELAND, 12.45 M LES
AE2762' (20.04 KM NORTH NORTHWEST OF HARDEEVI LLE. OAWNERSHI P- - SCDOT, DI RECTOR
AE2762' OF PRECONSTRUCTI ON, P.O. BOX 191, COLUMBI A, SC 29202, PHONE

AE2762' 803-737-1350. TO REACH THE STATI ON FROM THE JUNCTION OF U.S. H GHWAY
AE2762' 321, STATE HI GHWAY 336 AND STATE ROAD 119 (SAND HI LLS ROAD) IN

AE2762' TI LLMAN, GO NORTH NORTHWEST ON HI GHVAY 321 FOR 0.2 MLE (0.3 KM TO
AE2762' THE STATI ON ON THE LEFT NEAR A POMER POLE | N FRONT OF A CHURCH

AE2762' BUI LDING  STATION IS A CONCRETE POST FLUSH W TH THE GROUND AND 0. 5
AE2762' FOOT (15.2 CM) ABOVE THE HI GHWAY, 26.5 FEET (8.1 M WEST SOUTHWEST OF
AE2762' THE CENTER OF THE H GHWAY, 1.0 FOOT (0.3 M EAST NORTHEAST OF THE EAST
AE2762' EDGE OF A SI DEWALK, 48.8 FEET (14.9 M) SOUTHEAST OF THE SOUTHEAST
AE2762' CORNER OF A VI NYL- S| DED CHURCH (TI LLMAN UNI TED METHODI ST) , 6.2 FEET
AE2762' (1.9 M) EAST OF THE NORTHEAST CORNER OF A FENCE AROUND A CEMETERY, 7.1
AE2762' FEET (2.2 M) EAST OF A W TNESS POST BESI DE THE POAER POLE 165976/ P/ 94
AE2762' WTH A TRANSFORVER.  NOTE- STATI ON |'S | NTERVI SI BLE W TH AZI MUTH MARK
AE2762' W NGO AZ MK AND HORI ZONTAL STATI ON TI LLMAN RESET. DESCRI BED BY R W
AE2762' ROBERTS.

AE2762

AE2762 STATI ON RECOVERY (2003)

AE2762

AE2762' RECOVERY NOTE BY SOUTH CAROLI NA GEODETI C SURVEY 2003 ( DDW

AE2762' STATION | S LOCATED 7.6 M LES WEST OF RI DGELAND, 12.45 M LES NORTH OF
AE2762' HARDEEVI LLE.  OWNERSHI P- - SCDOT, DI RECTOR OF PRECONSTRUCTI ON, P. O BOX
AE2762' 191, COLUVBI A, SC 29202, PHONE 803-737-1350. TO REACH THE STATI ON
AE2762' FROM THE JUNCTI ON OF U.S. HI GHWAY 321, STATE HI GHWAY 336 AND STATE
AE2762' ROAD 119 (SAND HILLS ROAD) IN TILLMAN, 7.5 M LES WEST OF RI DGELAND, GO
AE2762' NORTH NORTHWEST ON HI GHVAY 321 FOR 0.2 M LE TO THE STATI ON ON THE
AE2762' LEFT NEAR A POAER POLE | N THE YARD OF A TILLMAN UNI TED METHODI ST
AE2762' CHURCH. STATION IS A CONCRETE POST FLUSH W TH THE GROUND AND LEVEL
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AE2762'
AE2762'
AE2762'
AE2762'
AE2762'
AE2762'

CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926*
CK0926*
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926
CK0926.
CK0926.
CK0926
CK0926.
CK0926.
CK0926
CK0926.
CK0926
CK0926.
CK0926
CK0926.
CK0926.
CK0926
CK0926.
CK0926
CK0926.
CK0926.
CK0926.

W TH THE SI DEWALK, 1.0 FOOT EAST NORTHEAST OF THE EAST EDGE OF THE
SI DEWALK, 1.1 FEET WEST SOUTHWEST OF THE WEST EDGE OF THE HI GHWAY
CURB, 7.4 FEET EAST OF THE PONER POLE 165976/ P94, 6.1 FEET EAST OF
THE NORTHEAST CHAI N LI NK FENCE CORNER POST OF A SMALL CEMETERY, 7.0
FEET EAST OF A W TNESS PCST. NOTE- STATION |'S NOT | NTERVI SI BLE W TH
SURVEY STATI ON W NGO AZ MK. RECOVERED BY T. HALL.

Nat i onal Ceodetic Survey, Retrieval Date = DECEMBER 21, 2006

R I b b b b S S R SRR b I S b I b b S S SRR I S b b b b b S S R R S S Sk b b b S e b b b S R R Sk b

DESI GNATION - F 77

Pl D - CK0926
STATE/ COUNTY-  SC/ JASPER
USGS QUAD - RIDGELAND (1979)

* CURRENT SURVEY CONTROL
NAD 83(2001)- 32 25 38.16833(N) 080 53 48.13678(W ADJUSTED
NAVD 88 - 5.876 (neters) 19. 28 (feet) ADJUSTED
X - 852, 584. 955 (neters) COowP
Y - -5,320,906.087 (neters) cowP
Z - 3,400, 504. 273 (neters) CcowP
LAPLACE CORR- -0.81 (seconds) DEFLEC99
ELLI P HEI GHT- -25.68 (neters) (02/10/03) GPS OBS
GEQ D HEI GHT- -31.57 (neters) GEQ D03
DYNAM C HT - 5.869 (neters) 19.26 (feet) COW
MODELED GRAV- 979, 510. 7 (ngal) NAVD 88
HORZ ORDER - B
VERT ORDER - FIRST CLASS |
ELLP ORDER - FOURTH CLASS |

The hori zontal coordi nates were established by GPS observations
and adjusted by the National Geodetic Survey in February 2003..

The orthonetric height was deternmined by differential |eveling
and adjusted by the National Geodetic Survey in June 1991.

The X, Y, and Z were conputed fromthe position and the ellipsoidal ht.
The Lapl ace correction was conputed from DEFLEC99 derived defl ecti ons.

The el li psoidal height was determ ned by GPS observations
and is referenced to NAD 83.

The geoi d height was determ ned by CGECQ DO3.
The dynam c height is conputed by dividing the NAVD 88

geopotenti al nunber by the normal gravity val ue conputed on the
Ceodeti c Reference System of 1980 (GRS 80) ellipsoid at 45
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CK0926. degrees latitude (g = 980.6199 gals.).

CK0926

CK0926. The nodel ed gravity was interpolated from observed gravity val ues.
CK0926

CK0926; Nort h East Units Scal e Factor Converg.
CK0926; SPC SC - 65, 876. 052 619, 315. 421 MI 1.00002641 +0 03 26.2
CK0926; SPC SC - 216,128.78 2,031,874.74 i FT 1.00002641 +0 03 26.2
CK0926; UTM 17 3,587, 801. 531 509, 711. 282 MI 0.99960116 +0 03 19.4
CK0926

CK0926! - Elev Factor x Scale Factor = Conbi ned Fact or

CK0926! SPC SC - 1. 00000403 x 1. 00002641 = 1. 00003044

CK0926! UTM 17 - 1. 00000403 x 0. 99960116 = 0. 99960519

CK0926

CK0926 SUPERSEDED SURVEY CONTROL

CK0926

CK0926 NAD 83(1986)- 32 25 38.17917(N) 080 53 48. 14409(W A ) 1
CK0926 NAD 83(1995)- 32 25 38.16815(N) 080 53 48.13674(W A ) B
CK0926 ELLIP H (08/25/00) -25.65 (m GP( ) 2
CK0926 NAD 83(1986)- 32 25 38.17962(N) 080 53 48.14636(W A ) 1
CK0926 NAVD 88 (08/25/00) 5.88 (m 19.3 (f) LEVELI NG 3
CK0926 NGVD 29 (03/21/89) 6.160 (m 20. 21 (f) ADJUSTED 12
CK0926

CK0926. Super seded val ues are not recommended for survey control.
CK0926. NGS no | onger adjusts projects to the NAD 27 or NGVD 29 dat uns.
CK0926. See file dsdata.txt to determ ne how t he superseded data were derived.

CK0926

CK0926_U. S. NATI ONAL GRI D SPATI AL ADDRESS: 17SNR0971187802( NAD 83)
CK0926_MARKER: DB = BENCH MARK DI SK

CKO0926_SETTING 7 = SET IN TOP OF CONCRETE MONUMENT
CK0926_SP_SET: SET IN TOP OF CONCRETE MONUMENT

CK0926_STAMPI NG F 77 1955

CK0926_MARK LOGO CGS

CK0926_PROJIECTI ON:  FLUSH

CK0926_NMAGNETI C: M = MARKER EQUI PPED W TH BAR MAGNET
CK0926_STABI LI TY: C = MAY HOLD, BUT OF TYPE COVMMONLY SUBJECT TO
CK0926+STABI LI TY: SURFACE MOTI ON

CK0926_SATELLI TE: THE SI TE LOCATI ON WAS REPCRTED AS SUl TABLE FOR
CKO0926+SATELLI TE: SATELLI TE OBSERVATI ONS - Sept enber 22, 2006

CK0926

CK0926 HI STORY - Date Condi ti on Report By
CK0926 HI STORY - 1955 MONUMENTED CGS
CK0926 HI STORY - 1981 GOCD SCGS
CK0926 HI STORY - 19980304 GOOD SCGS
CK0926 HI STORY - 20020618 GOOD USPSQD
CK0926 HI STORY - 20030505 GOOD SCGS
CK0926 HI STORY - 20060922 GOOD FRELAN
CK0926

CK0926 STATI ON DESCRI PTI ON
CK0926
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DATASHEETS

CK0926' DESCRI BED BY COAST AND GECDETI C SURVEY 1955
CK0926' 12.2 M S FROM COOSAWHATCHI E.

CK0926' ABOUT 12.15 M LES SOUTHEAST AND SOUTH ALONG STATE HI GHMAY 170
CK0926' FROM THE JUNCTI ON OF U.S. HI GHWAY 17 AT COOSAWHATCHI E, ABOUT 1.3
CK0926' M LES SOUTH OF OVERPASS OF HI GHWAY OVER THE SEABOARD Al R LI NE
CK0926' RAI LROAD, AT A CROSSROAD AND EUHAW SECOND BAPTI ST CHURCH, 36.8
CK0926' FEET WEST OF CENTER LINE OF HI GHWAY, 161 FEET SOUTH OF CENTER
CK0926' LI NE OF ROAD WEST, 88 1/2 FEET SOUTHEAST OF SOUTHEAST CORNER

CK0926' OF CHURCH BUI LDING, 5 1/2 FEET NORTHWEST OF A TELEPHONE POLE,
CK0926' 9 FEET NORTH OF A FENCE CORNER AND GATE POST, ABOUT 1 FOOT ABOVE
CK0926' LEVEL OF HI GHWAY AND SET IN THE TOP OF A CONCRETE POST PRQJECTI NG
CK0926' 3 | NCHES.

CK0926

CK0926 STATI ON RECOVERY (1981)

CK0926

CK0926' RECOVERY NOTE BY SOUTH CAROLI NA GEODETI C SURVEY 1981

CK0926' 17. 1 KI LOVETERS (10. 65 M LES) SOUTHWEST ALONG STATE HI GHWAY 462,
CK0926' FROM THE JUNCTI ON OF | NTERSTATE HI GHWAY 95, JUST SOUTH OF

CK0926' COOSAWHATCHI E TO A BRI DGE OVER AN ABANDONED RAI LROAD CROSSI NG
CK0926' AT THE EVHAN BAPTI ST CHURCH, SET AT THE SOUTHWEST CORNER OF THE
CK0926' CHURCH YARD, BY A LEANI NG OAK TREE, 48.7 METERS (160.0 FEET) SOUTH
CK0926' OF THE CENTER OF THE SAND CROSSROADS, 36.6 METERS (120.0 FEET)
CK0926' SOUTHWEST OF THE FRONT SOUTHWEST CORNER OF THE CHURCH, 11.3 METERS
CK0926' (37.0 FEET) WEST OF THE CENTER OF THE HI GHWAY, 6.1 METERS (20.0 FEET)
CK0926' EAST OF AN QAK TREE THAT LEANS TOMRDS THE ROAD.

CK0926' THE MARK 1S 0.33 METERS S FROM A W TNESS POST.

CK0926' THE MARK 1S 1.0 M ABOVE HI GHWAY.

CK0926

CK0926 STATI ON RECOVERY (1998)

CK0926

CK0926' RECOVERY NOTE BY SOUTH CAROLI NA GECDETI C SURVEY 1998 ( DDW

CK0926' STATION |'S LOCATED 6.2 M LES (10.0 KM SOUTHEAST OF RI DGELAND, 6.5
CK0926' M LES (10.5 KM EAST OF SW TZERLAND. OANERSHI P- - SCDOT, DI RECTOR OF
CK0926' PRECONSTRUCTI ON, P. O BOX 191, COLUMBI A, SC 29202, PHONE

CK0926' 803- 737-1350. TO REACH THE STATI ON FROM THE JUNCTI ON OF STATE
CK0926' HI GHWAYS 336, 462 AND U.S. H GHWAY 278, 5.0 M LES (8.0 KM EAST
CK0926' SOUTHEAST OF RI DGELAND, GO SOUTHWEST ON HI GHWAY 278 FOR 2.3 M LES (3.7
CK0926' KM) TO THE STATI ON ON THE RI GHT I N THE YARD OF THE EUHAW SECOND
CK0926' BAPTI ST CHURCH | N THE SOUTHWEST ANGLE JUNCTI ON OF STATE ROAD 389.
CK0926' STATION |'S A CONCRETE POST PRQJECTING 0.2 FOOT (6.1 CM) AND 1.0 FOOT
CK0926' (0.3 M) ABOVE THE HI GHWAY, 36.9 FEET (11.2 M WEST NORTHWEST OF THE
CK0926' CENTER OF THE HI GHWAY, 114.4 FEET (34.9 M SOUTH SOUTHEAST OF THE
CK0926' SOUTH CORNER OF THE W NG OF THE CHURCH, 59.9 FEET (18.3 M) SOUTH
CK0926' SOUTHWEST OF A TELEPHONE JUNCTI ON BOX RP/801/21, 171.7 FEET (52.3 M)
CK0926' SOUTH SOUTHWEST OF THE CENTER OF ROAD 389, 62.0 FEET (18.9 M) SOUTH
CK0926' SOUTHEAST OF A 3.3-FOOT PINE TREE. RECOVERED BY C.J. STONE.

CK0926

CK0926 STATI ON RECOVERY (2002)

CK0926

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1 (8 of 9)12/21/2006 1:08:59 PM



DATASHEETS

CK0926'
CK0926'
CK0926
CK0926
CK0926
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926'
CK0926
CK0926
CK0926
CK0926'
CK0926'

RECOVERY NOTE BY US POWER SQUADRON 2002 ( LFH)
RECOVERED | N GOCD CONDI TI ON.

STATI ON RECOVERY (2003)

RECOVERY NOTE BY SOUTH CAROLI NA GECDETI C SURVEY 2003 ( DDW

STATION | S LOCATED 6.15 M LES SOQUTHEAST OF RI DGELAND.

OWNERSHI P- - SCDOT, DI RECTOR OF PRECONSTRUCTI ON, P. O BOX 191,

COLUMBI A, SC 29202, PHONE 803-737-1350. TO REACH THE STATI ON FROM THE
JUNCTI ON OF STATE H GHWAYS 336 AND 462 | N NEVADUN, 5.05 M LES EAST
SQUTHEAST OF RI DGELAND, GO SQUTH SOUTHWEST ON Hl GHWAY 462 FOR 2. 35

M LES TO THE STATION ON THE RIGHT I N THE YARD OF THE SECOND EUHAW

M SSI ONARY BAPTI ST CHURCH | N THE SOUTHWEST ANGLE OF THE JUNCTI ON OF
STATE ROAD 389. STATION | S A CONCRETE PCST FLUSH W TH THE GROUND AND
LEVEL WTH THE H GHWAY, 36.8 FEET WEST OF THE CENTER OF THE HI GHWAY,
59. 8 FEET SOUTH SOUTHWEST OF A TELEPHONE JUNCTI ON BOX P/ RP/ 801/ 21

W TH A SUPPORT POST, 171.0 FEET SOUTH SOUTHWEST OF THE CENTER OF ROAD
389, 61.8 FEET SOUTH SOQUTHEAST OF A 2.8-FOOT PINE TREE, 113.9 FEET
SQUTHEAST OF THE SOUTHEAST CORNER OF THE SOQUTHWEST W NG OF THE
CHURCH. RECOVERED BY T. HALL.

STATI ON RECOVERY (2006)

RECOVERY NOTE BY FREELAND AND ASSCOCI ATES 2006 (JKS)
RECOVERED | N GOCD CONDI TI ON.

*** retrieval conplete.
El apsed Tinme = 00:00: 01
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JASPER COUNTY POINT COLLECTION

General Data Collection Information

Global Positioning System (GPS) data was collected on October 3™, 4™ and 25" in Jasper
County, South Carolina by IMSG/PSGS personnel (Report: LIDAR QA/QC GPS Point
Collection Processing Steps: Jasper County, SC) to support additional survey data (total
station collection). The 3™ and 4™ were spent in the south and eastern portion of the
county and the 25™ in the western and northern portion of the LiDAR collection area. A
total of 26 locations were collected using static GPS measurements (Figure 1). Two GPS
locations were used at each ‘site’ to allow for the use of a total station to gather check-
point information in covered and uncovered areas. The check-point information at each
site could then be further grouped to represent a ‘scene’ of a specific type of land use or
setting.

JASPER COUNTY
LiDAR QA Survey - Point Collection Plan

| Base Collection Area
@ Point Collection Sites
®  GPS Collection Sites #

Figure 1. Location of GPS and collection site pints in Jasper County




Survey Point Locations — Total Station Processing

Ground truth points for use in LIDAR QA work include the GPS positions shown in
Figure 1, but largely come from points taken using a Total Station (Figure 2). Collection
of the points was overseen by Jim Harrington, the South Carolina state liaison from the
National Geodetic Survey (NGS).

The bulk of the ground-truth points for the Jasper LiDAR project were collected by
traditional survey methods and tied to geodetic control. GPS was used to establish the
temporary control, unless usable existing control was available in the sample areas.
NADS83 coordinates and ellipsoid heights in feet were used. Two points were set in each
area as an azimuth pair. The point that saw the more versatile coverage was occupied,
while the other temporary point was sighted on as the initial azimuth. There are 13
collection areas or scenes that represent a snap-shoot of the accessible areas of Jasper
County.

LiDAR QA Survey - Point Collection Plan [ \
N ~

A

/7] Base Collection Area v é . b v, ™

@® Survey Points

= O

Figure 2. Survey Point Locations

The terrestrial survey data was obtained using a Topcon GTS-700 Total station. This data
were collected into laptop, and processed using NOAA/NGS ACES software. Spur
traverse methods were used to position the 5-10 coverage types in each area. The



elevations were established by trigonometric methods, where vertical angles and
Electronic Distance Measuring Instrument distances were collected. A bi-pod with a
prism was used as the target at the sample points. The height of the prism is subtracted
from the computed elevation to determine the ground height. The points were collected
within a distance of about 300 meters of the control points to minimize distance errors
(Figure 3).

o

Figure 3. Example of point collection scene

QA Procedures

The GPS positions were validated and QA checked in the previous report: LIDAR
QA/QC GPS Point Collection Processing Steps: Jasper County, SC. The points were
checked for location and consistency by comparing the field photos and descriptions with
the locations respective to the aerial imagery in ArcMap. All point data was added to an
Access Database for consistency and data integrity. As the authors (Keil Schmid, Brian
Hadley, and Jamie Carter) were there for each point, the information from photos was
also combined with memory and field notes to highlight potential errors. Some errors
were found in the point locations and point names. These were rectified by CSC and
NGS using database techniques, photos and field notes.

Point Records

Appendix A provides a complete list of the data points collected for use in defining the
accuracy of the Jasper County LiDAR. The points are sorted by land cover and photos of
each point are located in the provided Groundtruth_Photos folder. Photographs are organized
by site and point name. Elevations are provided in heights above the ellipsoid in feet.
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Total Station Point Collection Information “mvioar

perotsystems

Services

Land-Cover STATION NAME LATITUDE LONGITUDE ELEVATION Picture ID Date
Bare Earth

BHO4A 32 13 45.96469 81 04 25.79311 -86.77  BHO4A 10/6/2006

KSO1A 32 21 06.37561 80 55 25.40836 -85.30  KSO1A 10/5/2006

KS03B 32 29 27.70011 80 59 03.47782 -36.13  KS03B 10/5/2006

KSO1H 3221 09.28858 80 55 21.36789 -83.98  KSO1H 10/5/2006

Jco3c 32 30 52.33609 80 52 05.43958 -88.20  JCO3C 10/5/2006

JHO1A 32 22 47.39991 81 05 39.97397 -82.35  JHO1A 11/1/2006

JCO3A 32 30 53.90412 80 52 05.62968 -88.26  JCO3A 10/5/2006

JHO1D 32 22 46.20676 81 05 41.90013 -81.98  JHO1D 11/1/2006

KS01D 32 21 05.97379 80 55 26.12556 -85.68  KS01D 10/5/2006

CK0926J 32 25 38.25691 80 53 48.51850 -83.70  CK0926J 10/5/2006

CRO3A 32 27 42.77360 81 04 55.47987 -48.17  CRO3A 11/1/2006

CROSE 3233 14.42234 8110 10.46411 -37.99  CROSE 11/1/2006

KS03N 32 29 27.36292 80 59 04.60077 -36.34  KSO3N 10/5/2006

KS03A 32 29 27.38618 80 59 04.14313 -36.03  KSO03A 10/5/2006

KS03G 32 29 28.26312 80 59 00.56600 -38.54  KS03G 10/5/2006
Bare Earth (Below Power Lines)

CK0926A 32 25 38.45193 80 53 48.13885 -84.51  CK0926A 10/5/2006
Bare Earth (Grass)

KSO07A 3217 22.78072 81 04 40.71345 -84.69  KSO7A 10/6/2006
Bare Earth (Gravel)

CK0926B 32 25 39.16208 80 53 48.13041 -83.99  CK0926B 10/5/2006
Bare Earth (Medium Grass)

FB6 32 25 38.92694 81 00 31.17003 -56.86  No Picture 10/5/2006
Bare Earth (Sand)

BHO7A 32 08 51.20271 81 00 13.61091 -86.65  BHO7A 10/6/2006

BHO4G 32 13 47.02420 81 04 24.21149 -87.33  BH04G 10/6/2006
Bare Earth (Sand, Grass)

FB1 32 25 39.02400 81 00 30.47753 -57.36  FB1 10/5/2006
Bare Earth (Short Grass)

KSO7H 3217 22.77083 81 04 39.28294 -84.94  KSO7H 10/6/2006
Built-Up
Thursday, April 12, 2007 Page 1 of 5




Land-Cover STATION NAME

LATITUDE

LONGITUDE ELEVATION

Picture ID  Date

CRO7D
AE2746E
CRO3D
KS03I
KSO03L
AE2746A
JHO1H
KSO03H

Built-Up (Church)
CK0926C

Built-Up (Concrete)
BHO4H
BHOA4I
BH04J

Built-Up (Concrete, Tree)
KSO07I

Built-Up (Parking Lot, Buildings)
KSO7E

Built-Up (Road Center)
JCO3B

Built-Up (Road)
FB5
KS01J
KSO1E
BHO7F
JCO3H
BH04B

32 3519.00764
32 15 18.48954
32 27 42.57042
32 29 26.66259
32 29 25.70749
3215 17.62702
3222 43.77739
32 29 27.26270

32 25 39.43770

32 13 40.52556
32 13 40.50160

32 13 40.45849

32 17 23.85698

32 17 22.24472

32 3053.18767

32 25 38.55464
32 21 08.78948
32 21 08.13867
32 08 51.07856
32 30 54.35601
32 13 46.39443

Built-Up (Sidewalk next to Apartment)

KS07G

Coniferous Forest
JCO3E
JCO3F
FB2
FB3

Thursday, April 12, 2007

32 17 22.14495

32 30 52.79584
32 30 53.25095
32 25 39.08056

32 25 39.90007

80 55 46.37616
81 06 22.68818
81 04 56.87636
80 58 59.65622
80 59 06.35960
81 06 22.47051
81 05 47.74860
8059 00.01731

80 53 48.24941

81 04 24.29804
81 04 24.53913

81 04 24.96928

81 04 38.86519

81 04 42.68146

80 52 05.39376

81 00 30.63754
80 55 24.13444
80 55 26.10942
81 00 11.90320
80 52 04.75664
81 04 25.56639

81 04 39.36748

80 52 03.20507
80 52 03.47200
81 00 29.86573

81 00 29.73960

-86.01
-60.02
-47.72
-38.81
-32.94
-56.74
-75.33
-37.58

-83.27

-86.01
-87.19

-87.45

-84.94

-84.37

-87.79

-57.22
-83.88
-82.46
-84.52
-87.89
-87.29

-84.49

-88.22
-88.40
-58.18

-56.76

CRO7D
AE2746E
CRO3D
KSO03I
KSO03L
AE2746A
JHO1H
KSO03H

CK0926C

BHO4H
BHO4I
BH04J

KSO071

KSO7E

JC03B

FB5
KS01J
KSO1E
BHO7F
JCO3H
BHO4B

KS07G

JCO3E
JCO3F
FB2
FB3

11/1/2006
11/1/2006
11/1/2006
10/5/2006
10/5/2006
11/1/2006
11/1/2006
10/5/2006

10/5/2006

10/6/2006
10/6/2006
10/6/2006

10/6/2006

10/6/2006

10/5/2006

10/5/2006
10/5/2006
10/5/2006
10/6/2006
10/5/2006
10/6/2006

10/6/2006

10/5/2006
10/5/2006
10/5/2006
10/5/2006
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Land-Cover STATION NAME

LATITUDE

LONGITUDE ELEVATION Picture ID  Date

KS03K

Coniferous Forest (45 - 50 ft)
BHO4F

Coniferous Forest (Dense)
CK0926F

Coniferous Forest (Mixed)
CK0926G

Deciduous Forest
KSO3F
CRO7E
CRO7C
CRO5A
CRO3E
CRO3C

Deciduous Forest (Light Cover)
BHO7E

Deciduous Forest (Live Oak)
KSO3E

Deciduous Forest (Low, Mixed)
KS03M

Deciduous Forest (Mixed)
CK0926H

Deciduous Forest (Sparse Cover)
BHO7H

Forest
JHO1G
AE2746D
CRO5D
JHO1F

Forest (Mixed)
KSO7F
KSO1F
KS07C
Kso1C

Thursday, April 12, 2007

32 29 24.36545

32 13 47.34953

32 25 39.19940

32 25 38.61553

32 29 29.77620
32 3517.65799
32 35 21.02359
32 33 16.50309
32 27 42.59196

32 27 43.97836

32 08 51.96899

32 29 29.35547

3229 27.07525

32 25 37.70178

32 08 49.22593

32 22 44.47600
32 15 18.60655
32 33 13.80676
32 22 44.13494

3217 20.02727
3221 09.08772
32 17 20.55614
32 21 05.31471

80 59 05.39254

81 04 27.00962

8053 46.72298

80 53 46.92207

80 59 01.13475
80 55 46.99428
80 55 46.44924
8110 12.62861
81 04 58.40724

81 04 55.42413

8100 11.47278

80 59 02.03715

80 59 05.13892

80 53 46.85539

81 00 15.66209

81 05 45.27276
81 06 22.50848
8110 10.18000
81 05 44.20270

81 04 40.28313
80 55 26.44483
8104 41.71098
80 55 25.54320

-36.14

-86.66

-84.48

-84.00

-38.34
-83.40
-89.37
-39.85
-48.28

-49.77

-85.08

-37.51

-36.33

-86.00

-85.88

-83.02
-60.97
-38.02
-83.11

-86.58
-83.79
-86.11
-85.29

KSO03K

BHO4F

CK0926F

CK0926G

KSO03F
CRO7E
CRO7C
CRO5A
CRO3E
CRO3C

BHO7E

KSO3E

KS03M

CK0926H

BHO7H

JHO1G
AE2746D
CRO5D
JHO1F

KSO07F
KSO1F
KS07C
KS01C

10/5/2006

10/6/2006

10/5/2006

10/5/2006

10/5/2006
11/1/2006
11/1/2006
11/1/2006
11/1/2006
11/1/2006

10/6/2006

10/5/2006

10/5/2006

10/5/2006

10/6/2006

11/1/2006
11/1/2006
11/1/2006
11/1/2006

10/6/2006
10/5/2006
10/6/2006
10/5/2006
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Land-Cover STATION NAME LATITUDE LONGITUDE ELEVATION Picture ID Date
Grass/Crops
JHO1E 32 22 45.55952 81 05 43.23086 -84.05  JHO1E 11/1/2006
AE2746C 321518.11134 81 06 22.38289 -59.07  AE2746C 11/1/2006
AE2746B 3215 17.81166 81 06 22.76669 -57.51  AE2746B 11/1/2006
BHO7G 32 08 49.83880 81 00 12.84605 -85.05  BHO7G 10/6/2006
JC03D 3230 51.79765 80 52 05.23731 -88.01  JCO3D 10/5/2006
JC03G 32 30 53.24280 80 52 04.17498 -88.33  JC03G 10/5/2006
Grass/Crops (Long Grass)
BHO7C 32 08 51.80025 81 00 14.12759 -88.06  BHO7C 10/6/2006
Grass/Crops (Weeds)
CK0926E 32 25 41.66603 80 53 47.71858 -84.40  CK0926E 10/5/2006
KS03J 32 29 26.42996 80 59 00.75852 -37.52  KS03J 10/5/2006
CRO5C 323317.19483 8110 13.19546 -42.03  CROSC 11/1/2006
CK0926D 32 25 40.83816 80 53 47.67089 -84.50  CK0926D 10/5/2006
KS03D 32 29 28.02228 80 59 02.01331 -37.40  KS03D 10/5/2006
KS07B 32 17 21.87900 81 04 41.60524 -85.10  KSO07B 10/6/2006
KS03C 32 29 27.95205 80 59 02.89727 -37.01  KS03C 10/5/2006
Scrub/Shrub
FB4 32 25 38.00222 81 00 30.78445 -60.12  FB4 10/5/2006
CK0926l 32 25 37.03431 80 53 47.33093 -86.79  CK0926I 10/5/2006
KS01G 32 21 09.44700 80 55 25.50358 -83.28  KS01G 10/5/2006
CRO7B 32 3521.14166 80 55 44.31434 -90.03  CRO7B 11/1/2006
KSo1l 3221 07.74133 80 55 23.90047 -84.54  KSO1l 10/5/2006
JHo1C 32 22 46.95284 81 05 41.09730 -83.96  JHO1C 11/1/2006
JHO1B 32 22 47.35700 81 05 40.40646 -83.42  JHO1B 11/1/2006
CRO7A 32 35 21.08295 80 55 45.01346 -88.47 CRO7A 11/1/2006
JC03J 32 30 53.47550 80 52 05.63651 -88.30  JC03J 10/5/2006
CRO3B 32 27 42.93659 81 04 54.07764 -48.02  CRO3B 11/1/2006
CRO5B 3233 17.06828 8110 13.16788 -41.52  CROSB 11/1/2006
KS07D 32 17 21.06534 81 04 42.88781 -84.38  KSO7D 10/6/2006
Scrub/Shrub (3/4 ft)
BHO4C 32 13 48.02028 81 04 25.90792 -86.26  BH04C 10/6/2006
BHO4D 32 13 48.07793 81 04 26.30723 -86.46  BH04D 10/6/2006
Scrub/Shrub (5 ft)
BHO4E 32 13 47.68654 81 04 26.97887 -86.47  BHO4E 10/6/2006
Thursday, April 12, 2007 Page 4 of 5



Land-Cover STATION NAME LATITUDE

LONGITUDE ELEVATION

Picture ID  Date

Scrub/Shrub (Close Proximity to a Ditch)

Jcosl 32 30 54.06629
Scrub/Shrub (Light Cover)

BHO7I 32 08 50.53096
Scrub/Shrub (Low with Woody Floor)

BHO7D 32 08 51.69467
Scrub/Shrub (Low)

BHO7B 32 08 51.15850
Scrub/Shrub (Pine, New-Growth, Dense)

CK0926K 32 25 38.01473
Weeds/Brush/Scrub

KS01B 32 21 05.46565

Thursday, April 12, 2007

8052 05.12401

8100 14.61003

810012.29719

81 00 14.34279

80 53 48.57020

80 55 24.98147

-87.96

-85.62

-85.52

-86.19

-84.05

-85.40

JCO03lI 10/5/2006
BHO7I 10/6/2006
BHO7D 10/6/2006
BHO7B 10/6/2006
CK0926K 10/5/2006
KS01B 10/5/2006
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GPS Point Collection Information “Eivecea"

perotsystems

Government Services

Land-Cover STATION

LATITUDE LONGITUDE ELEVATION

Picture ID Date

Bare Earth

Bare Earth (Pavement)

Bare Earth (Short Grass)

Thursday, April 12, 2007

BHO6

BHO7

CK0926

JC03

JC02

KS08

KS06

CRO8

CRO1

CRO02

CRO3

CRO4

CRO5

32 08 52.91440

32 08 51.15090

32 25 38.16830

32 30 53.61340

32 30 42.69130

32 17 25.15280

32 15 12.56930

32 35 19.59080

32 22 43.76910

3222 42.73770

32 27 42.86450

32 27 42.00060

32 33 16.41790

81 00 15.37880

81 00 13.36580

80 53 48.13680

80 52 05.04380

80 52 07.22190

81 04 38.86580

81 06 21.06630

80 55 46.62180

81 05 48.10700

81 05 47.94850

81 04 56.02950

81 04 55.72600

81 10 11.80040

-89.30

-85.89

-84.25

-88.09

-90.12

-84.89

-56.67

-86.14

-75.80

-75.72

-48.28

-48.15

-41.82

BHO06-1,
BHO06-2,
BHO06-3,
BHO06-4

BHO7-1,
BHO7-2,
BHO7-3,
BHO7-4

CK0926-1,
CK0926-2,
CK0926-3,
CK0926-4

JCO03-1,
JCO03-2,
JCO03-3,
JC03-4

JC02-1,
JC02-2,
JC02-3,
JC02-4

KS08-1,
KS08-2,
KS08-3

KS06-1,
KS06-2,
KS06-3

10/4/2006

10/4/2006

10/3/2006

10/4/2006

10/4/2006

10/4/2006

10/4/2006

0/25/2006

0/25/2006

0/25/2006

0/25/2006

0/25/2006

0/25/2006
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Land-Cover STATION

LATITUDE LONGITUDE ELEVATION

Picture ID

Date

Grass/Crops

CRO7

KS01

KS02

KS03
KS07

CRO06

BHO3

BHO5

BHO04

32 35 20.27050

32 21 07.56390

32 21 09.21500

32 29 27.09680
32 17 23.02880

32 33 14.37670

32 25 40.83730

32 13 46.21740

32 13 45.65860

Grass/Crops (Wheat, Semi-Cut Field)

Scrub/Shrub

Thursday, April 12, 2007

KS04

SWITZERLAND

FEREBEEVILL

32 29 26.21530

32 25 41.18440

32 25 38.61302

80 55 45.78760

80 55 25.77220

80 55 21.33680

80 59 04.04040
81 04 40.59450

81 10 08.83950

80 53 47.92640

8104 21.27270

81 04 26.09730

80 59 02.02700

81 00 29.00975

81 00 31.37465

-86.56

-83.51

-83.86

-35.88
-85.00

-41.39

-84.45

-88.06

-86.00

-37.64

-55.48

-57.32

CRO7-1,
CRO7-2,
CRO07-3,
CRO7-4

KS01-1,
KS01-2,
KS01-3,
KS01-4

KS02-1,
KS02-2,
KS02-3

No Picture

KS07-1,
KS07-2,
KS07-3

CRO06-1,
CRO06-2,
CRO06-3,
CRO06-4

BHO3-1,
BHO03-2,
BHO03-3

BHO05-1,
BHO05-2,
BHO05-3,
BHO05-4

BHO04-1,
BHO04-2,
BHO4-3,
BHO04-4

No Picture

FB-General-
Site

FB-General-
Site

0/25/2006

10/3/2006

10/3/2006

10/4/2006
10/4/2006

0/25/2006

10/3/2006

10/4/2006

10/4/2006

10/4/2006

10/4/2006

10/4/2006

Page 2 of 2



APPENDIX D



CRO3A
CRO7
CRO08
CK0926
KSO07A
KS07
CK0926J
CRO3
KS02
KSO01H
KSO7H
KS01D
CK0926A
CRO4
KSO01A
KS01
JHO1D
JC03
JCO3A
KS06
KS08
JCo2
JHO1A
JCo3C
KS03B
KS03
BHO4A
KSO3N
CK0926B
KS03G
CR02
BHO7
BH04G
BHO06
FB6
KSO03A
FB1
CRO5E
CRO1
BHO7A
CRO6
CRO5
CRO3D
AE2746E
JCO3H
AE2746A
KSO7E
KS07G
BHO7F
KSO071
CK0926C
BHO04B
CRO7D
BHO4I
BH04J
FB5

Bare Earth

Bare Earth (Short Grass)
Bare Earth (Short Grass)
Bare Earth

Bare Earth (Grass)

Bare Earth (Short Grass)
Bare Earth

Bare Earth (Short Grass)
Bare Earth (Short Grass)
Bare Earth

Bare Earth (Short Grass)
Bare Earth

Bare Earth (Below Power Lines)
Bare Earth (Short Grass)
Bare Earth

Bare Earth (Short Grass)
Bare Earth

Bare Earth

Bare Earth

Bare Earth (Pavement)
Bare Earth (Pavement)
Bare Earth

Bare Earth

Bare Earth

Bare Earth

Bare Earth (Short Grass)
Bare Earth

Bare Earth

Bare Earth (Gravel)

Bare Earth

Bare Earth (Short Grass)
Bare Earth

Bare Earth (Sand)

Bare Earth

Bare Earth (Medium Grass)
Bare Earth

Bare Earth (Sand, Grass)
Bare Earth

Bare Earth (Short Grass)
Bare Earth (Sand)

Bare Earth (Short Grass)
Bare Earth (Short Grass)
Built-Up

Built-Up

Built-Up (Road)

Built-Up

Built-Up (Parking Lot, Buildings)
Built-Up (Sidewalk next to Apartment)
Built-Up (Road)

Built-Up (Concrete, Tree)
Built-Up (Church)
Built-Up (Road)

Built-Up

Built-Up (Concrete)
Built-Up (Concrete)
Built-Up (Road)

CRO3A 11/1/2006 0:00:00
CRO07-1, CRO7-2, 10/25/2006 0:00:00
CRO08-1, CR08-2, 10/25/2006 0:00:00
CK0926-1, CK09Z 10/3/2006 0:00:00
KSO7A 10/6/2006 0:00:00
KS07-1, KS07-2, 110/4/2006 0:00:00
CK0926J 10/5/2006 0:00:00
CRO03-1, CR03-2, 10/25/2006 0:00:00
KS02-1, KS02-2, 110/3/2006 0:00:00

KSO1H 10/5/2006 0:00:00
KSO7H 10/6/2006 0:00:00
KS01D 10/5/2006 0:00:00
CKO0926A 10/5/2006 0:00:00

CRO04-1, CR04-2, 10/25/2006 0:00:00
KSO1A 10/5/2006 0:00:00
KS01-1, KS01-2, 110/3/2006 0:00:00
JHO1D 11/1/2006 0:00:00
JC03-1, JC03-2, J10/4/2006 0:00:00
JCO3A 10/5/2006 0:00:00
KS06-1, KS06-2, 1 10/4/2006 0:00:00
KS08-1, KS08-2, 1 10/4/2006 0:00:00
JC02-1, JC02-2, J 10/4/2006 0:00:00

JHO1A 11/1/2006 0:00:00
JCo3C 10/5/2006 0:00:00
KS03B 10/5/2006 0:00:00
No Picture 10/4/2006 0:00:00
BHO4A 10/6/2006 0:00:00
KSO3N 10/5/2006 0:00:00
CK0926B 10/5/2006 0:00:00
KS03G 10/5/2006 0:00:00

CRO02-1, CR02-2, 10/25/2006 0:00:00
BHO7-1, BHO7-2, 10/4/2006 0:00:00
BH04G 10/6/2006 0:00:00
BHO06-1, BH06-2, 10/4/2006 0:00:00
No Picture 10/5/2006 0:00:00
KS03A 10/5/2006 0:00:00
FB1 10/5/2006 0:00:00
CRO5E 11/1/2006 0:00:00
CRO1-1, CRO1-2, 10/25/2006 0:00:00
BHO7A 10/6/2006 0:00:00
CRO06-1, CR06-2, 10/25/2006 0:00:00
CRO05-1, CR05-2, 10/25/2006 0:00:00

CRO3D 11/1/2006 0:00:00
AE2746E 11/1/2006 0:00:00
JCO3H 10/5/2006 0:00:00
AE2746A 11/1/2006 0:00:00
KSO7E 10/6/2006 0:00:00
KS07G 10/6/2006 0:00:00
BHO7F 10/6/2006 0:00:00
KSO07I 10/6/2006 0:00:00
CK0926C 10/5/2006 0:00:00
BHO04B 10/6/2006 0:00:00
CRO7D 11/1/2006 0:00:00
BHO4I 10/6/2006 0:00:00
BHO04J 10/6/2006 0:00:00
FB5 10/5/2006 0:00:00

Tot_Sta
GPS
GPS
GPS/NGS Bel
Tot_Sta
GPS
Tot_Sta
GPS
GPS
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
GPS
Tot_Sta
GPS
Tot_Sta
GPS
Tot_Sta
GPS
GPS
GPS
Tot_Sta
Tot_Sta
Tot_Sta
GPS
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
GPS
GPS
Tot_Sta
GPS
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
GPS
Tot_Sta
GPS
GPS
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta

-48.169998
-86.559998
-86.139999
-84.250000
-84.690002
-85.000000
-83.699997
-48.279999
-83.860001
-83.980003
-84.940002
-85.680000
-84.510002
-48.150002
-85.300003
-83.510002
-81.980003
-88.089996
-88.260002
-56.669998
-84.889999
-90.120003
-82.349998
-88.199997
-36.130001
-35.880001
-86.769997
-36.340000
-83.989998
-38.540001
-75.720001
-85.889999
-87.330002
-89.300003
-56.860001
-36.029999
-57.360001
-37.990002
-75.800003
-86.650002
-41.389999
-41.820000
-47.720001
-60.020000
-87.889999
-56.740002
-84.370003
-84.489998
-84.519997
-84.940002
-83.269997
-87.290001
-86.010002
-87.190002
-87.449997
-57.220001

-14.6822154
-26.3834874
-26.2554717
-25.6794000
-25.8135126
-25.9080000
-25.5117591
-14.7157437
-25.5605283
-25.5971049
-25.8897126
-26.1152640
-25.7586486
-14.6761206
-25.9994409
-25.4538486
-24.9875049
-26.8498308
-26.9016486
-17.2730154
-25.8744717
-27.4685769
-25.1002794
-26.8833591
-11.0124243
-10.9362243
-26.4474951
-11.0764320
-25.6001514
-11.7469923
-23.0794563
-26.1792717
-26.6181846
-27.2186409
-17.3309283
-10.9819437
-17.4833283
-11.5793526
-23.1038409
-26.4109206
-12.6156717
-12.7467360
-14.5450563
-18.2940960
-26.7888717
-17.2943526
-25.7159769
-25.7525514
-25.7616951
-25.8897126
-25.3806951
-26.6059923
-26.2158486
-26.5755126
-26.6547591
-17.4406563

-0.1201432
-0.1072715
-0.1035810
-0.0896849
-0.0881006
-0.0816851
-0.0793111
-0.0739282
-0.0655722
-0.0589753
-0.0588004
-0.0550260
-0.0547345
-0.0547172
-0.0525687
-0.0515854
-0.0473652
-0.0456866
-0.0393132
-0.0309015
-0.0296821
-0.0262523
-0.0239901
-0.0232037
-0.0228922
-0.0180070
-0.0092100
-0.0076363
0.0026763
0.0035469
0.0068435
0.0125332
0.0163818
0.0274044
0.0280642
0.0345179
0.0372529
0.0419819
0.0456878
0.0496745
0.0981851
0.1826348
-0.1171799
-0.0958710
-0.0650483
-0.0587606
-0.0587042
-0.0438697
-0.0430782
-0.0306499
-0.0060427
0.0069342
0.0138127
0.0227859
0.0269038
0.0378052

-14.8023586 BareEarth
-26.4907589 BareEarth
-26.3590527 BareEarth
-25.76908 BareEarth
-25.90161 BareEarth
-25.98969 BareEarth
-25.59107 BareEarth
-14.7896719 BareEarth
-25.62610 BareEarth
-25.65608 BareEarth
-25.94851 BareEarth
-26.17029 BareEarth
-25.81338 BareEarth
-14.7308378 BareEarth
-26.05201 BareEarth
-25.50543 BareEarth
-25.03487 BareEarth
-26.89552 BareEarth
-26.94096 BareEarth
-17.30392 BareEarth
-25.90415 BareEarth
-27.49483 BareEarth
-25.12427 BareEarth
-26.90656 BareEarth
-11.03532 BareEarth
-10.95423 BareEarth
-26.45671 BareEarth
-11.08407 BareEarth
-25.59748 BareEarth
-11.74345 BareEarth
-23.07261 BareEarth
-26.16674 BareEarth
-26.60180 BareEarth
-27.19124 BareEarth
-17.30286 BareEarth
-10.94743 BareEarth
-17.44608 BareEarth
-11.5373707 BareEarth
-23.05815 BareEarth
-26.36125 BareEarth
-12.5174866 BareEarth
-12.5641012 BareEarth
-14.6622362 BuiltUp
-18.38997 BuiltUp
-26.85392 BuiltUp
-17.35311 BuiltUp
-25.77468 BuiltUp
-25.79642 BuiltUp
-25.80477 Builtup
-25.92036 BuiltUp
-25.38674 BuiltUp
-26.59906 BuiltUp
-26.2020359 BuiltUp
-26.55273 BuiltUp
-26.62786 BuiltUp
-17.40285 BuiltUp

0.12014324
0.10727151
0.10358096
0.08968493
0.08810063
0.08168506
0.07931109

0.0739282
0.06557224
0.05897533
0.05880042
0.05502599
0.05473449
0.05471721
0.05256867
0.05158543
0.04736523
0.04568657
0.03931323
0.03090154
0.02968213
0.02625226

0.0239901
0.02320372
0.02289216
0.01800696
0.00921001

0.0076363
0.00267634
0.00354691
0.00684354
0.01253319
0.01638178
0.02740442
0.02806423
0.03451785
0.03725287
0.04198193
0.04568776

0.0496745
0.09818512
0.18263478
0.11717991
0.09587096
0.06504829
0.05876056
0.05870418
0.04386966
0.04307825
0.03064986
0.00604274
0.00693415
0.01381271
0.02278586
0.02690378

0.0378052



AE2746C
BHO4
JCO3G
KS07B
AE2746B
KS04
BHO5
JCO3D
CRO5C
KS03D
BHO7G
KS03J
KS03C
BHO7C
KS01B
JHO1E
CRO7B
FEREBEEVILLE
CRO7A
BHO7B
KS01G

Built-Up

Built-Up (Road)
Built-Up (Concrete)
Built-Up (Road)
Built-Up (Road Center)
Built-Up

Built-Up

Built-Up

Deciduous Forest
Deciduous Forest
Deciduous Forest
Coniferous Forest (Mixed)
Deciduous Forest
Forest

Deciduous Forest

Deciduous Forest (Sparse Cover)

Coniferous Forest
Deciduous Forest
Forest (Mixed)
Forest

Deciduous Forest (Light Cover)

Coniferous Forest (Dense)
Forest (Mixed)

Coniferous Forest

Forest (Mixed)

Deciduous Forest (Low, Mixed)

Coniferous Forest

Deciduous Forest (Live Oak)

Coniferous Forest
Coniferous Forest
Deciduous Forest (Mixed)

Coniferous Forest (45 - 50 ft)

Forest (Mixed)

Forest

Grass/Crops (Weeds)
Grass/Crops
Grass/Crops (Weeds)
Grass/Crops
Grass/Crops
Grass/Crops
Grass/Crops (Weeds)
Grass/Crops

Grass/Crops (Wheat, Semi-Cut Field)

Grass/Crops
Grass/Crops
Grass/Crops (Weeds)
Grass/Crops (Weeds)
Grass/Crops
Grass/Crops (Weeds)
Grass/Crops (Weeds)
Grass/Crops (Long Grass)
Weeds/Brush/Scrub
Grass/Crops
Scrub/Shrub
Scrub/Shrub
Scrub/Shrub
Scrub/Shrub (Low)
Scrub/Shrub

JHO1H
KS01J
BHO4H
KSO1E
JCo3B
KSO03H
KSO03L
KS03lI
CRO3C
CRO3E
CRO7E
CK0926G
CRO5A
CRO5D
KSO03F
BHO7H
JCO3F
CRO7C
KSo1C
JHO1G
BHO7E
CK0926F
KS07C
JCO3E
KSO1F
KS03M
KSO03K
KSO03E
FB2

FB3
CK0926H
BHO4F
KSO7F
JHO1F
CK0926D
BHO03-1, BH03-2,
CKO0926E
AE2746C
BHO04-1, BH04-2,
JCO03G
KS07B
AE2746B
No Picture
BHO5-1, BH05-2,
JCO3D
CRO5C
KS03D
BHO7G
KS03J
KS03C
BHO7C
KS01B
JHO1E
CRO7B
FB-General-Site
CRO7A
BHO7B
KS01G

11/1/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
11/1/2006 0:00:00
11/1/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
11/1/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
10/6/2006 0:00:00
11/1/2006 0:00:00
10/5/2006 0:00:00
10/3/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
10/4/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
11/1/2006 0:00:00
10/4/2006 0:00:00
10/4/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00
10/5/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00
11/1/2006 0:00:00
11/1/2006 0:00:00
10/4/2006 0:00:00
11/1/2006 0:00:00
10/6/2006 0:00:00
10/5/2006 0:00:00

Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
GPS
Tot_Sta
Tot_Sta
GPS
Tot_Sta
Tot_Sta
Tot_Sta
GPS
GPS
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
Tot_Sta
NGS Benchm
Tot_Sta
Tot_Sta
Tot_Sta

-75.330002
-83.879997
-86.010002
-82.459999
-87.790001
-37.580002
-32.939999
-38.810001
-49.770000
-48.279999
-83.400002
-84.000000
-39.849998
-38.020000
-38.340000
-85.879997
-88.400002
-89.370003
-85.290001
-83.019997
-85.080002
-84.480003
-86.110001
-88.220001
-83.790001
-36.330002
-36.139999
-37.509998
-58.180000
-56.759998
-86.000000
-86.660004
-86.580002
-83.110001
-84.500000
-84.449997
-84.400002
-59.070000
-86.000000
-88.330002
-85.099998
-57.509998
-37.639999
-88.059998
-88.010002
-42.029999
-37.400002
-85.050003
-37.520000
-37.009998
-88.059998
-85.400002
-84.050003
-90.029999
-57.320000
-88.470001
-86.190002
-83.279999

-22.9605846
-25.5666231
-26.2158486
-25.1338077
-26.7583923
-11.4543846
-10.0401117
-11.8292883
-15.1698960
-14.7157437
-25.4203206
-25.6032000
-12.1462794
-11.5884960
-11.6860320
-26.1762231
-26.9443206
-27.2399769
-25.9963923
-25.3044951
-25.9323846
-25.7495049
-26.2463283
-26.8894563
-25.5391923
-11.0733846
-11.0154717
-11.4330474
-17.7332640
-17.3004474
-26.2128000
-26.4139692
-26.3895846
-25.3319283
-25.7556000
-25.7403591
-25.7251206
-18.0045360
-26.2128000
-26.9229846
-25.9384794
-17.5290474
-11.4726717
-26.8406874
-26.8254486
-12.8107437
-11.3995206
-25.9232409
-11.4360960
-11.2806474
-26.8406874
-26.0299206
-25.6184409
-27.4411437
-17.4711360
-26.9656563
-26.2707126
-25.3837437

0.0501804
0.0633596
0.0654580
0.0677085
0.0844745
0.0850485
0.0858299
0.1751621
-0.0905229
-0.0573409
-0.0186671
0.0386877
0.0695458
0.0732439
0.0845878
0.0892480
0.1249751
0.1337643
0.1393920
0.1426833
0.1592370
0.1800393
0.1895084
0.2025419
0.2061845
0.2093910
0.2134821
0.2230311
0.2414351
0.2726058
0.2769327
0.2910768
0.3117076
0.3835736
-0.0832157
-0.0697586
-0.0696048
-0.0591485
-0.0283270
0.0055366
0.0151052
0.0208324
0.0211994
0.0371081
0.0606628
0.0801605
0.0857894
0.0955336
0.1238840
0.1240159
0.1813418
0.1820011
0.3720057
-0.0880197
-0.0185967
-0.0029449
0.0073459
0.0490708

-22.91040 BuiltUp
-25.50326 BuiltUp
-26.15039 BuiltUp
-25.06610 BuiltUp
-26.67392 BuiltUp
-11.36934 BuiltUp
-9.95428 BuiltUp
-11.65413 BuiltUp
-15.2604189 Forest
-14.7730846 Forest
-25.4389877 Forest
-25.56451 Forest
-12.0767336 Forest
-11.5152521 Forest
-11.60144 Forest
-26.08698 Forest
-26.81935 Forest
-27.1062126 Forest
-25.85700 Forest
-25.16181 Forest
-25.77315 Forest
-25.56947 Forest
-26.05682 Forest
-26.68691 Forest
-25.33301 Forest
-10.86399 Forest
-10.80199 Forest
-11.21002 Forest
-17.49183 Forest
-17.02784 Forest
-25.93587 Forest
-26.12289 Forest
-26.07788 Forest
-24.94835 Forest
-25.83882 Grass-Crops
-25.81012 Grass-Crops
-25.79473 Grass-Crops
-18.06368 Grass-Crops
-26.24113 Grass-Crops
-26.91745 Grass-Crops
-25.92337 Grass-Crops
-17.50821 Grass-Crops
-11.45147 Grass-Crops
-26.80358 Grass-Crops
-26.76479 Grass-Crops
-12.7305832 Grass-Crops
-11.31373 Grass-Crops
-25.82771 Grass-Crops
-11.31221 Grass-Crops
-11.15663 Grass-Crops
-26.65935 Grass-Crops
-25.84792 Grass-Crops
-25.24644 Grass-Crops
-27.5291634 Scrub-Shrub
-17.48973 Scrub-Shrub
-26.9686012 Scrub-Shrub
-26.26337 Scrub-Shrub
-25.33467 Scrub-Shrub

0.0501804
0.06335961
0.06545798
0.06770853
0.08447453
0.08504848
0.08582989
0.17516214
0.09052289
0.05734095
0.01866712
0.03868775

0.0695458
0.07324389
0.08458776
0.08924799
0.12497514

0.1337643
0.13939195
0.14268326
0.15923703
0.18003928
0.18950839
0.20254186
0.20618449
0.20939096
0.21348214
0.22303114
0.24143508
0.27260582
0.27693269
0.29107684
0.31170756
0.38357358
0.08321569
0.06975864
0.06960481
0.05914846
0.02832701
0.00553657
0.01510521
0.02083244
0.02119941
0.03710806
0.06066284

0.0801605
0.08578942
0.09553362
0.12388401
0.12401592
0.18134176
0.18200115
0.37200575
0.08801967
0.01859674
0.00294492
0.00734591
0.04907077



CRO3B Scrub/Shrub CRO3B 11/1/2006 0:00:00 Tot_Sta -48.020000 -14.6364960 0.0521530 -14.5843430 Scrub-Shrub 0.05215304

JCO3lI Scrub/Shrub (Close Proximity to a Ditct JCO3I 10/5/2006 0:00:00 Tot_Sta -87.959999 -26.8102077 0.0634960 -26.74671 Scrub-Shrub 0.06349596
BH04C Scrub/Shrub (3/4 ft) BHO4C 10/6/2006 0:00:00 Tot_Sta -86.260002 -26.2920486 0.1236889 -26.16836 Scrub-Shrub 0.12368885
CRO5B Scrub/Shrub CRO5B 11/1/2006 0:00:00 Tot_Sta -41.520000 -12.6552960 0.1294562 -12.5258398 Scrub-Shrub 0.12945619
BHO7D Scrub/Shrub (Low with Woody Floor) BHO7D 10/6/2006 0:00:00 Tot_Sta -85.519997 -26.0664951 0.1325294 -25.93397 Scrub-Shrub 0.1325294
JC03J Scrub/Shrub JC03J 10/5/2006 0:00:00 Tot_Sta -88.300003 -26.9138409 0.1435067 -26.77033 Scrub-Shrub 0.14350667
BHO7I Scrub/Shrub (Light Cover) BHO7I 10/6/2006 0:00:00 Tot_Sta -85.620003 -26.0969769 0.1472413 -25.94974 Scrub-Shrub 0.14724127
KS07D Scrub/Shrub KS07D 10/6/2006 0:00:00 Tot_Sta -84.379997 -25.7190231 0.1521972 -25.56683 Scrub-Shrub 0.15219722
KS01l Scrub/Shrub KS01l 10/5/2006 0:00:00 Tot_Sta -84.540001 -25.7677923 0.1549249 -25.61287 Scrub-Shrub 0.15492495
JHO1B Scrub/Shrub JHO1B 11/1/2006 0:00:00 Tot_Sta -83.419998 -25.4264154 0.1628427 -25.26357 Scrub-Shrub 0.1628427
FB4 Scrub/Shrub FB4 10/5/2006 0:00:00 Tot_Sta -60.119999 -18.3245757 0.1847117 -18.13986 Scrub-Shrub 0.18471173
CK0926K Scrub/Shrub (Pine, New-Growth, Denst CK0926K 10/5/2006 0:00:00 Tot_Sta -84.050003 -25.6184409 0.1965316 -25.42191 Scrub-Shrub 0.19653158
JHO1C Scrub/Shrub JHO1C 11/1/2006 0:00:00 Tot_Sta -83.959999 -25.5910077 0.2824693 -25.30854 Scrub-Shrub 0.28246926
CK0926I Scrub/Shrub CK0926I 10/5/2006 0:00:00 Tot_Sta -86.790001 -26.4535923 0.3083115 -26.14528 Scrub-Shrub 0.30831147
BHO4E Scrub/Shrub (5 ft) BHO4E 10/6/2006 0:00:00 Tot_Sta -86.470001 -26.3560563 0.3177148 -26.03834 Scrub-Shrub 0.31771478
BHO04D Scrub/Shrub (3/4 ft) BHO04D 10/6/2006 0:00:00 Tot_Sta -86.459999 -26.3530077 0.3646444 -25.98836 Scrub-Shrub 0.36464443

100 Percent of 95th Percentile  Accuracyz
Totals RMSE (m) Mean (m) m Skew Std Dev (m)  # of Points Min (m) Max (m) (m) (m)
Total 0.130 0.06 0.04 0.78 0.12 130 -0.12 0.38 0.29 0.25
Open Terrain 0.062 -0.02 -0.03 1.09 0.06 42 -0.12 0.18 0.11 0.12
Weeds/Crop 0.123 0.06 0.04 1.18 0.11 19 -0.08 0.37 0.20 0.24
Scrub 0.178 0.14 0.14 0.17 0.12 21 -0.09 0.36 0.32 0.35
Forest 0.193 0.16 0.17 -0.35 0.11 26 -0.09 0.38 0.31 0.38
Built-up 0.071 0.01 0.02 0.15 0.07 22 -0.12 0.18 0.12 0.14

Questionable points

AE2746D Forest AE2746D 11/1/2006 0:00:00 Tot_Sta -60.970001 -18.5836563 -0.2622433 -18.84590 Forest 0.26224328 high slopes
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