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CPRA –WHISKEY ISLAND 

1. Project Description: 

 
C. H. Fenstermaker & Associates, Inc. (Fenstermaker) was contracted by the 
Coastal Protection and Restoration Authority of Louisiana (CPRA) to provide 
topographic ground-LiDAR survey services for the entire back barrier marsh area of 
Whiskey Island located in Terrebone Parish.  Whiskey Island is located within the 
Isle Dernieres Barrier Island Refuge.  This survey is the second survey in a series of 
three topographic surveys conducted on the Whiskey Island Back Barrier Marsh 
Creation (TE-50) project and consists of approximately 320 acres.  
 
The services requested consist of Real Time Kinematic (RTK) survey of 8 settlement 
plates, performing topographic aerial Light Detection and Ranging (LiDAR) survey, 
and a RTK survey of the TBBSR-SM-01 monument. The elevation data that is 
collected over the bare ground and through the sparse ground vegetation will be 
used to evaluate the back barrier creek and pond formation, evolution, and the 
pre-excavation method.   

 

2. Pre-Planning The GPS Network 

 
Prior to commencement of work, Fenstermaker was required 
to contact the landowners and secure access agreements.  
The executed access agreements for the following parties can 
be found in Appendix B. 
 
 
Monument   Landowner 

TE14-SM-01   Department of Wildlife and Fisheries (State of La.) 

TBBSR-SM-01   Department of Wildlife and Fisheries (State of La.) 

 

 

As per the contract documents, the GPS network plan included five (5) 
Continuously Operating Reference Stations (CORS) for a static network 
observation to be observed concurrently with the secondary monument TE14-SM-
01 for a minimum of six (6) hours on two (2) different days, through three (3) 
different satellite constellation geometries (morning-noon-evening).  An updated 
monument data sheet for TE14-SM-01 can be found in Appendix C. 
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The secondary benchmark (TBBSR-SM-01) was to be observed for a single 
recorded elevation check each day, and it’s position updated and referenced for 
its horizontal position to the North American Horizontal Datum of 1983 (NAD 83) 
and vertical position to the North American Vertical Datum of 1988 (NAVD 88). It 
is to be noted however, that monument TBBSR-SM-01 was significantly disturbed at 
the time of this survey and an approximate position was recorded to help verify this 
monument. Photographs of the disturbed TBBSR-SM-01 monument can be found in 
Appendix G. 
 

Project Parameters 
 Horizontal Datum: NAD 83 
 Vertical Datum: NAVD88 
 Geoid Model: Geoid 2012a and Geoid 99 
 State Plane Zone: Louisiana South 1702 
 Units: US Survey Feet and Meter 

 

3. Information on Monument Reconnaissance 

 
As per the contract documents, Fenstermaker began the reconnaissance and 
observation of monument TE14-SM-01, which was installed by Morris P. Hebert 
for the Louisiana Department of Natural Resources (LDNR), dated August 2003. 
 
Despite the instability of the marsh, inundation by tides, and GPS aerial 
obstructions, it was observed by Fenstermaker that the monument still existed in 
relatively good condition.  However, it was noted that the protective plastic 
housing was partially filled with water, no floating grease sleeve (TSS3) was seen, 
and there was a lack of packed sand keeping the stainless steel rod from moving 
horizontally.  

4. The GPS Static Survey 

The GPS Static Survey utilized four (4) independent CORS stations to observe and 
adjust two (2) separate days of observations on monument TE14-SM-01 and one 
(1) day of observation on the aerial LiDAR topographic survey GPS base station.  

It was Fenstermaker’s intention to include C4G CORS station DEV1, located in the 
middle of the Gulf of Mexico, as was directed by Mel Guidry with the Operations 
Branch of Coastal Protection and Restoration Authority.  However, data recorded 
from this observation station was inaccessible during the entirety of this survey, due 
to a change in ownership of the offshore oil rig on which the station was located.  
Fenstermaker was made aware that this recommended CORS Station had been 
offline since the end of 2013, and there is no indication as to when this station 
may be made available. 
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CPRA –WHISKEY ISLAND 

 
A GPS Network Adjustment was made using the best available CORS stations at 
0°-15° mask (Contractor’s Guide to Minimum Standards calls for 15° mask) and it 
was determined that the best horizontal and vertical precisions were obtained at a 
10° mask. The results of this adjustment can be seen in the Baseline Report below.  
(See GPS Baseline Network Adjustment Reports in the attached CD for the full 
report). 

As noted previously in Section 2 Pre-Planning and GPS Static Survey, the 
secondary control monument TE14-SM-01 was to be observed for a minimum of 
six (6) hours on two (2) different days over 3 different satellite constellation 
geometries (morning-noon-evening). Fenstermaker’s first day of observations 
(March 27, 2014) began at 8:44am and concluded at 4:20pm, for a total of 7 
hours and 32 minutes.  The second day of observations (March 28, 2014) began 
at 8:20am and concluded at 2:30pm for a total of 6 hours and 10 minutes.  
Photography of the monument can be found in Appendix G. 

Due to the limits of seasonal day-light hours, field time on the project, and the 
time of travel to and from the remote location to the project, the recommended 
and alternative occupation times as described in the Contractor’s Guide for 
Minimum Standards, could not be followed. Therefore, Fenstermaker was given 
approval for an exception to the minimum standards and approved by a CPRA 
representative. 

Baseline Processing Report  
 

 

Observation From To Solution 

Type 

H. Prec. 

(US survey 

foot) 

V. Prec. 

(US 

survey 

foot) 

Geodetic 

Az. 

Ellipsoid Dist. 

(US survey 

foot) 

ΔHeight 

(US survey 

foot) 

HOUM - TE14-SM-01 (B17) HOUM TE14-SM-01 Fixed 0.018 0.045 190°35'28" 201647.509 -40.540 

HOUM - TE14-SM-01 (B18) HOUM TE14-SM-01 Fixed 0.018 0.042 190°35'28" 201647.501 -40.543 

HOUM - GRIS (B21) HOUM GRIS Fixed 0.013 0.028 115°46'46" 271352.696 -14.163 

GRIS - TE14-SM-01 (B22) GRIS TE14-SM-01 Fixed 0.028 0.058 254°28'05" 292610.504 -26.369 

GRIS - TE14-SM-01 (B23) GRIS TE14-SM-01 Fixed 0.028 0.056 254°28'05" 292610.510 -26.393 

GRIS - LMCN (B27) GRIS LMCN Fixed 0.011 0.023 269°11'35" 224520.762 2.851 

HOUM - LMCN (B28) HOUM LMCN Fixed 0.005 0.015 170°47'48" 124248.011 -11.294 

LMCN - TE14-SM-01 (B29) LMCN TE14-SM-01 Fixed 0.010 0.035 217°01'37" 94611.855 -29.249 
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Baseline Processing Report Cont’d 

Observation From To Solution 

Type 

H. Prec. 

(US survey 

foot) 

V. Prec. 

(US 

survey 

foot) 

Geodetic 

Az. 

Ellipsoid Dist. 

(US survey 

foot) 

ΔHeight 

(US survey 

foot) 

LMCN - TE14-SM-01 (B30) LMCN TE14-SM-01 Fixed 0.013 0.031 217°01'38" 94611.840 -29.234 

LMCN - 290307 (B35) LMCN 290307 Fixed 0.018 0.103 213°09'39" 86506.639 -22.720 

GRIS - 290307 (B36) GRIS 290307 Fixed 0.042 0.153 254°32'24" 282470.519 -19.856 

HOUM - 290307 (B37) HOUM 290307 Fixed 0.034 0.116 187°59'49" 197007.615 -34.060 

TE14-SM-01 - 290307 (B38) TE14-

SM-01 

290307 Fixed 0.013 0.076 72°01'56" 10146.426 6.447 

GRIS - FWTR (B44) GRIS FWTR Fixed 0.078 0.104 278°31'31" 754687.996 -5.065 

HOUM - FWTR (B45) HOUM FWTR Fixed 0.031 0.086 268°44'43" 502840.015 -19.170 

FWTR - TE14-SM-01 (B46) FWTR TE14-SM-01 Fixed 0.061 0.164 111°07'22" 501869.244 -21.384 

GRIS - FWTR (B48) GRIS FWTR Fixed 0.061 0.088 278°31'31" 754687.933 -5.031 

HOUM - FWTR (B49) HOUM FWTR Fixed 0.038 0.057 268°44'43" 502839.994 -19.173 

FWTR - TE14-SM-01 (B50) FWTR TE14-SM-01 Fixed 0.052 0.119 111°07'22" 501869.244 -21.379 
 

Acceptance Summary 
 

Processed Passed Flag 
 

Fail 
 

19 19 0 0 
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5. The RTK Survey 

The RTK Survey was accomplished in two (2) RTK team-efforts; one by foot and 
another by small ATV. Both teams were instructed to locate and document the 
eight (8) settlement plates and place 12-15 aerial LiDAR survey targets by or near 
the settlement plates depending on optimal ground placement.  

It is to be noted that Settlement Plate Number 1 was un-recoverable and Settlement 
Plate number 2 was bent, missing the threaded cap, and disturbed.  All of the six 
(6) settlement plates that were occupied, were observed seven (7) consecutive 
times, in intervals of two (2) minute satellite observations.  Photographs of the 
settlement plates can be found in Appendix G. 

Thirteen (13) aerial targets were placed on open ground for the synchronization of 
the aerial LiDAR survey.  Three (3) RTK observations were recorded on each target 
to verify positioning.  Photographs of the aerial targets can be found in Appendix 
G. 

The final results for the two (2) monuments and six (6) settlement plates can be 
found in the tables below.  The complete point list can be found in the CD 
attached to this report. 

 

Name 
Northing NAD83 

(US survey foot) 

Easting NAD83 

(US survey foot) 

Elevation NAVD88 

(US survey foot Geiod12A) 

Elevation NAVD88 

(US survey foot Geoid 99) 

Settlement Plate-03 201,717.48 3,441,854.33 5.14 5.91 

Settlement Plate-04 200,384.34 3,440,721.75 5.49 6.25 

Settlement Plate-05 200,706.30 3,443,039.37 5.27 6.04 

Settlement Plate-07 199,788.30 3,441,751.35 6.18 6.95 

Settlement Plate-08 200,363.33 3,444,482.71 5.78 6.55 

Settlement Plate-09 201,471.03 3,444,917.54 6.25 7.02 

Monument TE14-SM-01 199,323.18 3,438,609.48 1.09 1.86 

 

Name 
Northing NAD83 

(Meter) 

Easting NAD83 

(Meter) 

Elevation NAVD88 

(Meter Geiod 12A) 

Elevation NAVD88 

(Meter Geoid 99) 

Settlement Plate-03 61,483.61 1,049,079.30 1.57 1.80 

Settlement Plate-04 61,077.27 1,048,734.09 1.67 1.91 

Settlement Plate-05 61,175.40 1,049,440.50 1.61 1.84 

Settlement Plate-07 60,895.59 1,049,047.91 1.88 2.12 

Settlement Plate-08 61,070.86 1,049,880.43 1.76 2.00 

Settlement Plate-09 61,408.49 1,050,012.97 1.91 2.14 

Monument TE14-SM-01 60,753.83 1,048,090.27 0.33 0.57 
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6. The LiDAR Survey 

 
The LiDAR (Light Detection and Ranging) was collected on the second day of 
survey from a R22 Beta II/R44 Raven helicopter using a Velodyne HD32 laser 
scanner mounted on the side of the helicopter flown at approximately 100-foot 
altitude over the area of Interest for a duration of one (1) hour.  A Trimble R8 RTK 
Geodetic GPS receiver was set up outside of the area of Interest to prevent 
intrusion of the marsh area and was set to log synchronized GPS satellite data at 
one (1) second intervals at the same time as the secondary monument TE14-SM-
01 was being observed. The LiDAR data was post-processed and corrected to the 
15 day precise ephemeris, then filtered for bare earth classification. 
 

7. Equipment used for data collection 

Personnel: 

 Project Manager  Toby Lee 
 Survey Supervisor  Ryan J. Fuselier, PE, PLS 
 Field Project Manager  Toby Lee 
 Survey Crew  Jeremy Robin 

  Jeremy Pefferkorn 
  Troy Guidry 
  Joe Fontenot 

Equipment (Static Survey): 

 1 - Trimble 5700 GNSS L1/L2 Geodetic GPS receiver with accessories 
 2 – Trimble R8 RTK Geodetic GPS receivers with accessories 
 1 – 24-foot barge boat with all necessary safety equipment 
 1 – ATV Survey vehicle with relevant support equipment 

Equipment (LiDAR Survey): 

 1 – R22 Beta II/R44 Raven helicopter 
 1 – Trimble R8 RTK Geodetic GPS receiver with accessories 
 1 – Velodyne HD32 Laser Scanner 

Software (Static Survey): 

 Trimble Business Center (GPS Network adjustment software, ver. 3.11) 
 Microsoft Word 2003 
 Micro Station V8 

billl
Sticky Note
Marked set by billl
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8. Downloading, Processing and GPS Network Adjustment 

Procedures 

 

Processing of GPS data followed the five procedures for estimating GPS-derived 
orthometric heights as outlined on page 6 of “A Contractors Guide to Minimum 
Standards” by LDNR.  Final baselines were processed with the fifteen (15) day 
precise ephemeris and adjusted accordingly.  Included in this report are NGS 
OPUS solutions (Appendix D), an updated LDNR primary monument for 
comparison of geoidal differences between Geoid 99 and Geoid 12A, and a 
chart noting the best averages for each of the (6) settlement plates.  Also included 
are two 22” x 34” plans (Appendix H); the first being the Title Sheet with Layout 
Map and Limits of Survey shown, and the second showing a color-graduated 
elevation map illustrating elevations throughout the Limits of Survey using the 
LiDAR data.   
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Appendix C 

 

Monument Data Sheets 

 





Adjusted Position Established for Louisiana Department of Natural Resources, Coastal Restoration Division by C.H. Fenstermaker and Associates, LLC 

 
 
 
 
 
 
 
 
 
 
 

Station Name:  “TE14-SM-01” 
 
Location: Located on the South side of Whiskey Island in Isles Dernieres, approximately 23 miles southwest of Cocodrie, LA 
 
Monument Description: NGS style floating sleeve monument; datum point set on 9/16” stainless steel sectional rods 
driven 108 feet to refusal, set in sand filled 6” PVC pipe with access cover set in concrete. 

 
 
 
 
 
 

Stamping: TE14-SM-01 
 
Installation Date: August 2003   Date of Survey: February 2014 
 
Monument Established By: Morris P. Hebert, Inc. 
 
For: Louisiana Department of Natural Resources, CRD 
 
Adjusted NAD 83 Geodetic Position 
Lat. 29°02’49.70619” 
Long. 90°50’22.54575” 
 
Adjsted NAD 83 Datum LSZ (1702) FEET 
N=    199,323.18 
E= 3,438,609.48 
 
Adjusted NAVD 88 Height (Geoid12A) 
Elevation = 1.09 USfeet (0.332 meters) 
Ellipsoid Height = -23.673 meters 
Geoid12A Height = -24.005 meters 
 
Adjusted NAVD 88 Height (Geoid99) 
Elevation = 1.86 USfeet (0.566 meters) 
Ellipsoid Height = -23.673 meters 
Geoid99 Height = -24.239 meters 

 

 
VINICITY MAP:    Scale: 1:24000                    Reproduced from USGS&LADOTD “Central Isles Dernieres, LA” Quadrangle 
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NGS OPUS Solutions 
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Appendix E 

 

TGO Network  

Adjustment Reports 



#

^̀

^̀ ^̀

^̀
HOUM

GRISLMCN

FWTR

TE14-SM-01

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

0 100,000 200,000
Feet

Legend
^̀ Primary CORS Stations
# TE14-SM-01

.
CORS Stations Used in Data Processing
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Project information 

Name: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier.vce 

Size: 1 MB 

Modified: 3/28/2014 1:59:11 PM (UTC:-5) 

Time zone: Central Standard Time 

Reference number:  

Description:  
 

Coordinate System 

Name: US State Plane 1983 

Datum: NAD 1983 (Conus) 

Zone: Louisiana South 1702 

Geoid: GEOID12A (Conus) 

Vertical datum:  

  
 

  

Baseline Processing Report 
 

 

Processing Summary 
 

 

Observation From To Solution Type H. Prec. 
(US survey 

foot) 

V. Prec. 
(US survey 

foot) 

Geodetic 
Az. 

Ellipsoid 
Dist. 

(US survey 
foot) 

ΔHeight 
(US survey 

foot) 

HOUM --- TE14-
SM-01 (B17) 

HOUM TE14-SM-01 Fixed 0.018 0.045 190°35'28" 201647.509 -40.540 

HOUM --- TE14-
SM-01 (B18) 

HOUM TE14-SM-01 Fixed 0.018 0.042 190°35'28" 201647.501 -40.543 

HOUM --- GRIS 
(B21) 

HOUM GRIS Fixed 0.013 0.028 115°46'46" 271352.696 -14.163 

GRIS --- TE14-SM-
01 (B22) 

GRIS TE14-SM-01 Fixed 0.028 0.058 254°28'05" 292610.504 -26.369 

GRIS --- TE14-SM-
01 (B23) 

GRIS TE14-SM-01 Fixed 0.028 0.056 254°28'05" 292610.510 -26.393 

GRIS --- LMCN 
(B27) 

GRIS LMCN Fixed 0.011 0.023 269°11'35" 224520.762 2.851 

HOUM --- LMCN 
(B28) 

HOUM LMCN Fixed 0.005 0.015 170°47'48" 124248.011 -11.294 

LMCN --- TE14-SM-
01 (B29) 

LMCN TE14-SM-01 Fixed 0.010 0.035 217°01'37" 94611.855 -29.249 
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LMCN --- TE14-SM-
01 (B30) 

LMCN TE14-SM-01 Fixed 0.013 0.031 217°01'38" 94611.840 -29.234 

LMCN --- 290307 
(B35) 

LMCN 290307 Fixed 0.018 0.103 213°09'39" 86506.639 -22.720 

GRIS --- 290307 
(B36) 

GRIS 290307 Fixed 0.042 0.153 254°32'24" 282470.519 -19.856 

HOUM --- 290307 
(B37) 

HOUM 290307 Fixed 0.034 0.116 187°59'49" 197007.615 -34.060 

TE14-SM-01 --- 
290307 (B38) 

TE14-SM-01 290307 Fixed 0.013 0.076 72°01'56" 10146.426 6.447 

GRIS --- FWTR 
(B44) 

GRIS FWTR Fixed 0.078 0.104 278°31'31" 754687.996 -5.065 

HOUM --- FWTR 
(B45) 

HOUM FWTR Fixed 0.031 0.086 268°44'43" 502840.015 -19.170 

FWTR --- TE14-SM-
01 (B46) 

FWTR TE14-SM-01 Fixed 0.061 0.164 111°07'22" 501869.244 -21.384 

GRIS --- FWTR 
(B48) 

GRIS FWTR Fixed 0.061 0.088 278°31'31" 754687.933 -5.031 

HOUM --- FWTR 
(B49) 

HOUM FWTR Fixed 0.038 0.057 268°44'43" 502839.994 -19.173 

FWTR --- TE14-SM-
01 (B50) 

FWTR TE14-SM-01 Fixed 0.052 0.119 111°07'22" 501869.244 -21.379 

 

 
 

Acceptance Summary 
 

Processed Passed Flag  Fail  
19 19 0 0 
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HOUM - TE14-SM-01 (8:19:09 AM-2:24:14 PM) (S11) 

Baseline observation:  HOUM --- 
TE14-SM-
01 (B17) 

Processed:  4/2/2014 
10:00:14 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.018 ft 

Vertical precision:  0.045 ft 

RMS:  0.017 ft 

Maximum PDOP:  3.197 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
8:21:29 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
2:24:14 
PM 
(Local: 
UTC-6hr) 

Processing duration:  06:02:45 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 
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Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.175 ft Latitude N29°02'49.70618" Latitude N29°02'49.70617" 

Easting 3438609.471 ft Longitude W90°50'22.54584" Longitude W90°50'22.54584" 

Elevation 1.037 ft Height -77.721 ft Height -77.722 ft 
 

 

Vector 

ΔNorthing -198406.158 ft NS Fwd Azimuth 190°35'28" ΔX -38284.204 ft 

ΔEasting -36009.484 ft Ellipsoid Dist. 201647.509 ft ΔY -96520.712 ft 

ΔElevation -44.314 ft ΔHeight -40.540 ft ΔZ -172856.154 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.007 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.006 ft 

σ ΔEasting 0.006 ft σ Ellipsoid Dist. 0.007 ft σ ΔY 0.021 ft 

σ ΔElevation 0.023 ft σ ΔHeight 0.023 ft σ ΔZ 0.012 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000030282   

Y -0.0000009141 0.0000405096  

Z 0.0000009135 -0.0000170588 0.0000128842 
  

 

Occupations 
 

 From To 

Point ID: HOUM TE14-SM-01 
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Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920590.T02 

Receiver type: NetRS R7 GNSS 

Receiver serial number: 4646125537 5040K18292 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 

Antenna serial number: -------- -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Antenna Phase Center Bottom of antenna mount 
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CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

HOUM - TE14-SM-01 (8:44:37 AM-4:48:15 PM) (S10) 

Baseline observation:  HOUM --- 
TE14-SM-
01 (B18) 

Processed:  4/2/2014 
10:00:06 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.018 ft 

Vertical precision:  0.042 ft 

RMS:  0.014 ft 

Maximum PDOP:  2.981 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:46:59 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/27/2014 
4:48:14 
PM 
(Local: 
UTC-6hr) 

Processing duration:  08:01:15 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.183 ft Latitude N29°02'49.70626" Latitude N29°02'49.70626" 

Easting 3438609.465 ft Longitude W90°50'22.54591" Longitude W90°50'22.54591" 

Elevation 1.034 ft Height -77.724 ft Height -77.724 ft 
 

 

Vector 

ΔNorthing -198406.149 ft NS Fwd Azimuth 190°35'28" ΔX -38284.210 ft 

ΔEasting -36009.490 ft Ellipsoid Dist. 201647.501 ft ΔY -96520.705 ft 

ΔElevation -44.317 ft ΔHeight -40.543 ft ΔZ -172856.147 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.006 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.007 ft 

σ ΔEasting 0.007 ft σ Ellipsoid Dist. 0.006 ft σ ΔY 0.019 ft 

σ ΔElevation 0.021 ft σ ΔHeight 0.021 ft σ ΔZ 0.011 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000049928   

Y 0.0000011854 0.0000341816  

Z -0.0000000362 -0.0000163497 0.0000119742 
  

 

Occupations 
 

 From To 

Point ID: HOUM TE14-SM-01 
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CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920580.T02 

Receiver type: NetRS R7 GNSS 

Receiver serial number: 4646125537 5040K18292 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 

Antenna serial number: -------- -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Antenna Phase Center Bottom of antenna mount 
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CRPA - Wetlands 

 

Tracking Summary 
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Residuals 
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CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

HOUM - GRIS (7:59:44 AM-2:59:44 PM) (S12) 

Baseline observation:  HOUM --- 
GRIS 
(B21) 

Processed:  4/2/2014 
10:00:26 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.013 ft 

Vertical precision:  0.028 ft 

RMS:  0.018 ft 

Maximum PDOP:  9.212 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:07:44 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
2:59:44 
PM 
(Local: 
UTC-6hr) 

Processing duration:  1.06:52:00 

Processing interval:  Use all 
data 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: GRIS 

Grid Local Global 

Northing 281033.481 ft Latitude N29°15'55.88307" Latitude N29°15'55.88307" 

Easting 3719590.184 ft Longitude W89°57'26.26225" Longitude W89°57'26.26225" 

Elevation 27.316 ft Height -51.345 ft Height -51.345 ft 
 

 

Vector 

ΔNorthing -116695.851 ft NS Fwd Azimuth 115°46'46" ΔX 243602.962 ft 

ΔEasting 244971.229 ft Ellipsoid Dist. 271352.696 ft ΔY -59814.839 ft 

ΔElevation -18.034 ft ΔHeight -14.163 ft ΔZ -103492.630 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.003 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.005 ft 

σ ΔEasting 0.005 ft σ Ellipsoid Dist. 0.005 ft σ ΔY 0.013 ft 

σ ΔElevation 0.014 ft σ ΔHeight 0.014 ft σ ΔZ 0.007 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000024188   

Y -0.0000002808 0.0000146700  

Z -0.0000001180 -0.0000072917 0.0000047107 
  

 

Occupations 
 

 From To 

Point ID: HOUM GRIS 
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CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

Receiver type: NetRS NetR9 

Receiver serial number: 4646125537 5201K41142 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 RoHS 

Antenna serial number: -------- 5000117437 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Antenna Phase Center Bottom of antenna mount 
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Tracking Summary 
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Residuals 
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Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

GRIS - TE14-SM-01 (8:19:09 AM-2:24:14 PM) (S14) 

Baseline observation:  GRIS --- 
TE14-SM-
01 (B22) 

Processed:  4/2/2014 
10:00:58 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.028 ft 

Vertical precision:  0.058 ft 

RMS:  0.018 ft 

Maximum PDOP:  3.197 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
8:22:14 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
2:24:14 
PM 
(Local: 
UTC-6hr) 

Processing duration:  06:02:00 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: GRIS 
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CRPA - Wetlands 

Grid Local Global 

Northing 281033.474 ft Latitude N29°15'55.88300" Latitude N29°15'55.88300" 

Easting 3719590.183 ft Longitude W89°57'26.26226" Longitude W89°57'26.26226" 

Elevation 27.375 ft Height -51.286 ft Height -51.286 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.174 ft Latitude N29°02'49.70617" Latitude N29°02'49.70617" 

Easting 3438609.482 ft Longitude W90°50'22.54572" Longitude W90°50'22.54572" 

Elevation 1.103 ft Height -77.655 ft Height -77.656 ft 
 

 

Vector 

ΔNorthing -81710.300 ft NS Fwd Azimuth 254°28'05" ΔX -281887.155 ft 

ΔEasting -280980.701 ft Ellipsoid Dist. 292610.504 ft ΔY -36705.877 ft 

ΔElevation -26.272 ft ΔHeight -26.369 ft ΔZ -69363.515 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.008 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.011 ft 

σ ΔEasting 0.011 ft σ Ellipsoid Dist. 0.012 ft σ ΔY 0.027 ft 

σ ΔElevation 0.029 ft σ ΔHeight 0.029 ft σ ΔZ 0.015 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000117509   

Y 0.0000007614 0.0000657691  

Z 0.0000022790 -0.0000294831 0.0000201497 
  

 

Occupations 
 

 From To 

Point ID: GRIS TE14-SM-01 
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CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920590.T02 

Receiver type: NetR9 R7 GNSS 

Receiver serial number: 5201K41142 5040K18292 

Antenna type: Zephyr Geodetic 2 RoHS Zephyr Geodetic 2 

Antenna serial number: 5000117437 -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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Tracking Summary 
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Residuals 
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Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

GRIS - TE14-SM-01 (8:44:37 AM-4:48:15 PM) (S13) 

Baseline observation:  GRIS --- 
TE14-SM-
01 (B23) 

Processed:  4/2/2014 
10:00:52 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.028 ft 

Vertical precision:  0.056 ft 

RMS:  0.010 ft 

Maximum PDOP:  1.863 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:47:14 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/27/2014 
4:48:14 
PM 
(Local: 
UTC-6hr) 

Processing duration:  08:01:00 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: GRIS 
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CRPA - Wetlands 

Grid Local Global 

Northing 281033.474 ft Latitude N29°15'55.88300" Latitude N29°15'55.88300" 

Easting 3719590.183 ft Longitude W89°57'26.26226" Longitude W89°57'26.26226" 

Elevation 27.375 ft Height -51.286 ft Height -51.286 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.177 ft Latitude N29°02'49.70620" Latitude N29°02'49.70619" 

Easting 3438609.475 ft Longitude W90°50'22.54579" Longitude W90°50'22.54579" 

Elevation 1.079 ft Height -77.679 ft Height -77.679 ft 
 

 

Vector 

ΔNorthing -81710.297 ft NS Fwd Azimuth 254°28'05" ΔX -281887.161 ft 

ΔEasting -280980.707 ft Ellipsoid Dist. 292610.510 ft ΔY -36705.855 ft 

ΔElevation -26.295 ft ΔHeight -26.393 ft ΔZ -69363.524 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.006 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.011 ft 

σ ΔEasting 0.011 ft σ Ellipsoid Dist. 0.011 ft σ ΔY 0.025 ft 

σ ΔElevation 0.028 ft σ ΔHeight 0.028 ft σ ΔZ 0.014 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000114447   

Y 0.0000016871 0.0000592072  

Z 0.0000010003 -0.0000297233 0.0000190450 
  

 

Occupations 
 

 From To 

Point ID: GRIS TE14-SM-01 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920580.T02 

Receiver type: NetR9 R7 GNSS 

Receiver serial number: 5201K41142 5040K18292 

Antenna type: Zephyr Geodetic 2 RoHS Zephyr Geodetic 2 

Antenna serial number: 5000117437 -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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CRPA - Wetlands 

 

Tracking Summary 
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CRPA - Wetlands 
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CRPA - Wetlands 

 

 

Residuals 
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CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

GRIS - LMCN (7:59:44 AM-2:59:44 PM) (S15) 

Baseline observation:  GRIS --- 
LMCN 
(B27) 

Processed:  4/2/2014 
10:01:00 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.011 ft 

Vertical precision:  0.023 ft 

RMS:  0.012 ft 

Maximum PDOP:  5.702 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:10:59 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
2:59:44 
PM 
(Local: 
UTC-6hr) 

Processing duration:  1.06:48:45 

Processing interval:  Use all 
data 

 

 

Vector Components (Mark to Mark) 
 

From: GRIS 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 281033.474 ft Latitude N29°15'55.88300" Latitude N29°15'55.88300" 

Easting 3719590.183 ft Longitude W89°57'26.26226" Longitude W89°57'26.26226" 

Elevation 27.375 ft Height -51.286 ft Height -51.286 ft 
 

 

To: LMCN 

Grid Local Global 

Northing 275191.078 ft Latitude N29°15'17.90412" Latitude N29°15'17.90411" 

Easting 3495143.520 ft Longitude W90°39'40.65184" Longitude W90°39'40.65184" 

Elevation 31.615 ft Height -48.435 ft Height -48.435 ft 
 

 

Vector 

ΔNorthing -5842.396 ft NS Fwd Azimuth 269°11'35" ΔX -224493.239 ft 

ΔEasting -224446.662 ft Ellipsoid Dist. 224520.762 ft ΔY -665.737 ft 

ΔElevation 4.240 ft ΔHeight 2.851 ft ΔZ -3345.482 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.002 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.004 ft 

σ ΔEasting 0.004 ft σ Ellipsoid Dist. 0.004 ft σ ΔY 0.010 ft 

σ ΔElevation 0.012 ft σ ΔHeight 0.012 ft σ ΔZ 0.006 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000017464   

Y -0.0000000176 0.0000099011  

Z 0.0000000897 -0.0000051231 0.0000031969 
  

 

Occupations 
 

 From To 

Point ID: GRIS LMCN 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\lmcn0580_0.14o 

Receiver type: NetR9 NetRS 

Receiver serial number: 5201K41142 4508245724 

Antenna type: Zephyr Geodetic 2 RoHS Zephyr Geodetic 

Antenna serial number: 5000117437 60104388 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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Tracking Summary 
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Residuals 
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CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

HOUM - LMCN (7:59:44 AM-2:59:44 PM) (S16) 

Baseline observation:  HOUM --- 
LMCN 
(B28) 

Processed:  4/2/2014 
10:00:21 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.005 ft 

Vertical precision:  0.015 ft 

RMS:  0.009 ft 

Maximum PDOP:  15.443 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:10:59 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
2:59:44 
PM 
(Local: 
UTC-6hr) 

Processing duration:  1.06:48:45 

Processing interval:  Use all 
data 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: LMCN 

Grid Local Global 

Northing 275191.101 ft Latitude N29°15'17.90435" Latitude N29°15'17.90435" 

Easting 3495143.513 ft Longitude W90°39'40.65193" Longitude W90°39'40.65193" 

Elevation 31.574 ft Height -48.476 ft Height -48.476 ft 
 

 

Vector 

ΔNorthing -122538.231 ft NS Fwd Azimuth 170°47'48" ΔX 19109.715 ft 

ΔEasting 20524.558 ft Ellipsoid Dist. 124248.011 ft ΔY -60480.583 ft 

ΔElevation -13.776 ft ΔHeight -11.294 ft ΔZ -106838.088 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.001 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.002 ft 

σ ΔEasting 0.002 ft σ Ellipsoid Dist. 0.001 ft σ ΔY 0.007 ft 

σ ΔElevation 0.008 ft σ ΔHeight 0.008 ft σ ΔZ 0.004 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000003977   

Y 0.0000000434 0.0000044432  

Z -0.0000000085 -0.0000023113 0.0000014294 
  

 

Occupations 
 

 From To 

Point ID: HOUM LMCN 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\lmcn0580_0.14o 

Receiver type: NetRS NetRS 

Receiver serial number: 4646125537 4508245724 

Antenna type: Zephyr Geodetic Zephyr Geodetic 

Antenna serial number: -------- 60104388 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Antenna Phase Center Bottom of antenna mount 
   

    



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Tracking Summary 
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Residuals 
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Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

LMCN - TE14-SM-01 (8:19:09 AM-2:24:14 PM) (S18) 

Baseline observation:  LMCN --- 
TE14-SM-
01 (B29) 

Processed:  4/2/2014 
10:00:47 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.010 ft 

Vertical precision:  0.035 ft 

RMS:  0.018 ft 

Maximum PDOP:  3.639 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
8:21:14 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
2:24:14 
PM 
(Local: 
UTC-6hr) 

Processing duration:  06:03:00 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: LMCN 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 275191.093 ft Latitude N29°15'17.90427" Latitude N29°15'17.90427" 

Easting 3495143.496 ft Longitude W90°39'40.65211" Longitude W90°39'40.65211" 

Elevation 31.681 ft Height -48.369 ft Height -48.369 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.180 ft Latitude N29°02'49.70623" Latitude N29°02'49.70623" 

Easting 3438609.465 ft Longitude W90°50'22.54590" Longitude W90°50'22.54590" 

Elevation 1.139 ft Height -77.619 ft Height -77.619 ft 
 

 

Vector 

ΔNorthing -75867.913 ft NS Fwd Azimuth 217°01'37" ΔX -57393.909 ft 

ΔEasting -56534.031 ft Ellipsoid Dist. 94611.855 ft ΔY -36040.119 ft 

ΔElevation -30.541 ft ΔHeight -29.249 ft ΔZ -66018.055 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.004 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.004 ft 

σ ΔEasting 0.004 ft σ Ellipsoid Dist. 0.004 ft σ ΔY 0.016 ft 

σ ΔElevation 0.018 ft σ ΔHeight 0.018 ft σ ΔZ 0.009 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000015610   

Y -0.0000007545 0.0000240112  

Z 0.0000004559 -0.0000115137 0.0000070476 
  

 

Occupations 
 

 From To 

Point ID: LMCN TE14-SM-01 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\lmcn0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920590.T02 

Receiver type: NetRS R7 GNSS 

Receiver serial number: 4508245724 5040K18292 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 

Antenna serial number: 60104388 -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
   

    



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Tracking Summary 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

 

        



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

Residuals 
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CRPA - Wetlands 
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CRPA - Wetlands 
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CRPA - Wetlands 
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CRPA - Wetlands 

 

 

 

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

 

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

 

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

 

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 
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CRPA - Wetlands 

 

 

 

   

 

 

 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

LMCN - TE14-SM-01 (8:44:37 AM-4:48:15 PM) (S17) 

Baseline observation:  LMCN --- 
TE14-SM-
01 (B30) 

Processed:  4/2/2014 
10:00:38 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.013 ft 

Vertical precision:  0.031 ft 

RMS:  0.012 ft 

Maximum PDOP:  2.999 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:47:44 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/27/2014 
4:48:14 
PM 
(Local: 
UTC-6hr) 

Processing duration:  08:00:30 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: LMCN 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 275191.093 ft Latitude N29°15'17.90427" Latitude N29°15'17.90427" 

Easting 3495143.496 ft Longitude W90°39'40.65211" Longitude W90°39'40.65211" 

Elevation 31.681 ft Height -48.369 ft Height -48.369 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.201 ft Latitude N29°02'49.70644" Latitude N29°02'49.70644" 

Easting 3438609.462 ft Longitude W90°50'22.54594" Longitude W90°50'22.54594" 

Elevation 1.155 ft Height -77.603 ft Height -77.603 ft 
 

 

Vector 

ΔNorthing -75867.891 ft NS Fwd Azimuth 217°01'38" ΔX -57393.912 ft 

ΔEasting -56534.034 ft Ellipsoid Dist. 94611.840 ft ΔY -36040.123 ft 

ΔElevation -30.525 ft ΔHeight -29.234 ft ΔZ -66018.029 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.003 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.005 ft 

σ ΔEasting 0.005 ft σ Ellipsoid Dist. 0.004 ft σ ΔY 0.014 ft 

σ ΔElevation 0.016 ft σ ΔHeight 0.016 ft σ ΔZ 0.008 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000024905   

Y 0.0000006465 0.0000176678  

Z -0.0000001087 -0.0000090698 0.0000057248 
  

 

Occupations 
 

 From To 

Point ID: LMCN TE14-SM-01 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\lmcn0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920580.T02 

Receiver type: NetRS R7 GNSS 

Receiver serial number: 4508245724 5040K18292 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 

Antenna serial number: 60104388 -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
   

    



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Tracking Summary 
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CRPA - Wetlands 
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CRPA - Wetlands 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

Residuals 
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CRPA - Wetlands 
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CRPA - Wetlands 

 

 

 

   

 

 

 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

LMCN - 290307 (10:30:38 AM-11:58:24 AM) (S23) 

Baseline observation:  LMCN --- 
290307 
(B35) 

Processed:  4/2/2014 
10:00:25 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.018 ft 

Vertical precision:  0.103 ft 

RMS:  0.012 ft 

Maximum PDOP:  2.895 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
10:31:59 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
11:58:14 
AM 
(Local: 
UTC-6hr) 

Processing duration:  01:26:15 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: LMCN 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 275191.093 ft Latitude N29°15'17.90427" Latitude N29°15'17.90427" 

Easting 3495143.496 ft Longitude W90°39'40.65211" Longitude W90°39'40.65211" 

Elevation 31.681 ft Height -48.369 ft Height -48.369 ft 
 

 

To: 290307 

Grid Local Global 

Northing 202494.947 ft Latitude N29°03'20.68076" Latitude N29°03'20.68075" 

Easting 3448248.063 ft Longitude W90°48'33.79872" Longitude W90°48'33.79872" 

Elevation 7.702 ft Height -71.089 ft Height -71.089 ft 
 

 

Vector 

ΔNorthing -72696.146 ft NS Fwd Azimuth 213°09'39" ΔX -47721.173 ft 

ΔEasting -46895.433 ft Ellipsoid Dist. 86506.639 ft ΔY -34665.578 ft 

ΔElevation -23.979 ft ΔHeight -22.720 ft ΔZ -63279.799 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.007 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.007 ft 

σ ΔEasting 0.007 ft σ Ellipsoid Dist. 0.006 ft σ ΔY 0.047 ft 

σ ΔElevation 0.053 ft σ ΔHeight 0.053 ft σ ΔZ 0.024 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000040898   

Y -0.0000064034 0.0002084275  

Z 0.0000027942 -0.0001010547 0.0000538088 
  

 

Occupations 
 

 From To 

Point ID: LMCN 290307 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\lmcn0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\290307059A0.14O 

Receiver type: NetRS R7 GNSS 

Receiver serial number: 4508245724  

Antenna type: Zephyr Geodetic X91R 

Antenna serial number: 60104388 -------- 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Bottom of antenna mount Antenna Phase Center 
   

    



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Tracking Summary 
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CRPA - Wetlands 
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CRPA - Wetlands 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

 

Residuals 
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CRPA - Wetlands 
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CRPA - Wetlands 

 

 

 

   

 

 

 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

GRIS - 290307 (10:30:38 AM-11:58:24 AM) (S24) 

Baseline observation:  GRIS --- 
290307 
(B36) 

Processed:  4/2/2014 
10:00:35 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.042 ft 

Vertical precision:  0.153 ft 

RMS:  0.073 ft 

Maximum PDOP:  2.361 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
10:31:29 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
11:58:14 
AM 
(Local: 
UTC-6hr) 

Processing duration:  01:26:45 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: GRIS 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 281033.474 ft Latitude N29°15'55.88300" Latitude N29°15'55.88300" 

Easting 3719590.183 ft Longitude W89°57'26.26226" Longitude W89°57'26.26226" 

Elevation 27.375 ft Height -51.286 ft Height -51.286 ft 
 

 

To: 290307 

Grid Local Global 

Northing 202494.933 ft Latitude N29°03'20.68062" Latitude N29°03'20.68061" 

Easting 3448248.084 ft Longitude W90°48'33.79848" Longitude W90°48'33.79848" 

Elevation 7.649 ft Height -71.142 ft Height -71.143 ft 
 

 

Vector 

ΔNorthing -78538.542 ft NS Fwd Azimuth 254°32'24" ΔX -272214.415 ft 

ΔEasting -271342.099 ft Ellipsoid Dist. 282470.519 ft ΔY -35331.324 ft 

ΔElevation -19.726 ft ΔHeight -19.856 ft ΔZ -66625.274 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.014 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.017 ft 

σ ΔEasting 0.017 ft σ Ellipsoid Dist. 0.017 ft σ ΔY 0.070 ft 

σ ΔElevation 0.078 ft σ ΔHeight 0.078 ft σ ΔZ 0.037 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000275145   

Y -0.0000320535 0.0004581836  

Z 0.0000168320 -0.0002196975 0.0001263481 
  

 

Occupations 
 

 From To 

Point ID: GRIS 290307 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\290307059A0.14O 

Receiver type: NetR9 R7 GNSS 

Receiver serial number: 5201K41142  

Antenna type: Zephyr Geodetic 2 RoHS X91R 

Antenna serial number: 5000117437 -------- 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Bottom of antenna mount Antenna Phase Center 
   

    



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Tracking Summary 
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CRPA - Wetlands 

 

 

Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

HOUM - 290307 (10:30:38 AM-11:58:24 AM) (S25) 

Baseline observation:  HOUM --- 
290307 
(B37) 

Processed:  4/2/2014 
10:00:00 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.034 ft 

Vertical precision:  0.116 ft 

RMS:  0.098 ft 

Maximum PDOP:  2.881 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
10:31:14 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
11:58:14 
AM 
(Local: 
UTC-6hr) 

Processing duration:  01:27:00 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: 290307 

Grid Local Global 

Northing 202494.938 ft Latitude N29°03'20.68067" Latitude N29°03'20.68067" 

Easting 3448248.061 ft Longitude W90°48'33.79874" Longitude W90°48'33.79874" 

Elevation 7.549 ft Height -71.242 ft Height -71.242 ft 
 

 

Vector 

ΔNorthing -195234.395 ft NS Fwd Azimuth 187°59'49" ΔX -28611.475 ft 

ΔEasting -26370.893 ft Ellipsoid Dist. 197007.615 ft ΔY -95146.128 ft 

ΔElevation -37.801 ft ΔHeight -34.060 ft ΔZ -170117.924 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.014 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.010 ft 

σ ΔEasting 0.010 ft σ Ellipsoid Dist. 0.014 ft σ ΔY 0.055 ft 

σ ΔElevation 0.059 ft σ ΔHeight 0.059 ft σ ΔZ 0.026 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000098331   

Y -0.0000057286 0.0002831715  

Z 0.0000037751 -0.0001149604 0.0000636522 
  

 

Occupations 
 

 From To 

Point ID: HOUM 290307 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\290307059A0.14O 

Receiver type: NetRS R7 GNSS 

Receiver serial number: 4646125537  

Antenna type: Zephyr Geodetic X91R 

Antenna serial number: -------- -------- 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Antenna Phase Center Antenna Phase Center 
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CRPA - Wetlands 

 

Tracking Summary 
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CRPA - Wetlands 

 

 

Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

TE14-SM-01 - 290307 (10:30:38 AM-11:58:24 AM) (S26) 

Baseline observation:  TE14-SM-
01 --- 
290307 
(B38) 

Processed:  4/2/2014 
10:00:20 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.013 ft 

Vertical precision:  0.076 ft 

RMS:  0.017 ft 

Maximum PDOP:  3.140 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
10:31:09 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
11:58:24 
AM 
(Local: 
UTC-6hr) 

Processing duration:  01:27:15 

Processing interval:  5 seconds 
 

 

Vector Components (Mark to Mark) 
 

From: TE14-SM-01 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 199323.183 ft Latitude N29°02'49.70626" Latitude N29°02'49.70626" 

Easting 3438609.465 ft Longitude W90°50'22.54591" Longitude W90°50'22.54591" 

Elevation 1.034 ft Height -77.724 ft Height -77.724 ft 
 

 

To: 290307 

Grid Local Global 

Northing 202494.953 ft Latitude N29°03'20.68082" Latitude N29°03'20.68081" 

Easting 3448248.064 ft Longitude W90°48'33.79871" Longitude W90°48'33.79871" 

Elevation 7.514 ft Height -71.277 ft Height -71.278 ft 
 

 

Vector 

ΔNorthing 3171.769 ft NS Fwd Azimuth 72°01'56" ΔX 9672.738 ft 

ΔEasting 9638.599 ft Ellipsoid Dist. 10146.426 ft ΔY 1374.615 ft 

ΔElevation 6.480 ft ΔHeight 6.447 ft ΔZ 2738.219 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.005 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.005 ft 

σ ΔEasting 0.005 ft σ Ellipsoid Dist. 0.005 ft σ ΔY 0.035 ft 

σ ΔElevation 0.039 ft σ ΔHeight 0.039 ft σ ΔZ 0.018 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000021474   

Y -0.0000023099 0.0001141446  

Z 0.0000009194 -0.0000545750 0.0000285522 
  

 

Occupations 
 

 From To 

Point ID: TE14-SM-01 290307 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920590.T02 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\290307059A0.14O 

Receiver type: R7 GNSS R7 GNSS 

Receiver serial number: 5040K18292  

Antenna type: Zephyr Geodetic 2 X91R 

Antenna serial number: -------- -------- 

Antenna height (measured): 6.562 ft 0.000 ft 

Antenna method: Bottom of antenna mount Antenna Phase Center 
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CRPA - Wetlands 

 

Tracking Summary 
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Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

GRIS - FWTR (12:59:44 AM-10:59:43 AM) (S32) 

Baseline observation:  GRIS --- 
FWTR 
(B44) 

Processed:  4/2/2014 
10:00:47 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.078 ft 

Vertical precision:  0.104 ft 

RMS:  0.130 ft 

Maximum PDOP:  4.192 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
1:01:44 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
10:59:29 
AM 
(Local: 
UTC-6hr) 

Processing duration:  09:57:45 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: GRIS 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 281033.474 ft Latitude N29°15'55.88300" Latitude N29°15'55.88300" 

Easting 3719590.183 ft Longitude W89°57'26.26226" Longitude W89°57'26.26226" 

Elevation 27.375 ft Height -51.286 ft Height -51.286 ft 
 

 

To: FWTR 

Grid Local Global 

Northing 384088.360 ft Latitude N29°33'09.21302" Latitude N29°33'09.21301" 

Easting 2971987.425 ft Longitude W92°18'16.93987" Longitude W92°18'16.93987" 

Elevation 27.010 ft Height -56.351 ft Height -56.351 ft 
 

 

Vector 

ΔNorthing 103054.886 ft NS Fwd Azimuth 278°31'31" ΔX -746234.874 ft 

ΔEasting -747602.757 ft Ellipsoid Dist. 754687.996 ft ΔY 65991.862 ft 

ΔElevation -0.365 ft ΔHeight -5.065 ft ΔZ 90928.468 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.015 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.032 ft 

σ ΔEasting 0.032 ft σ Ellipsoid Dist. 0.032 ft σ ΔY 0.047 ft 

σ ΔElevation 0.053 ft σ ΔHeight 0.053 ft σ ΔZ 0.029 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000929960   

Y -0.0000195494 0.0002045516  

Z -0.0000010500 -0.0001000905 0.0000769982 
  

 

Occupations 
 

 From To 

Point ID: GRIS FWTR 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\FWTR059E.14o 

Receiver type: NetR9 NetRS 

Receiver serial number: 5201K41142 Unknown 

Antenna type: Zephyr Geodetic 2 RoHS Zephyr Geodetic 

Antenna serial number: 5000117437 12697374 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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CRPA - Wetlands 

 

Tracking Summary 
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Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

HOUM - FWTR (12:59:44 AM-10:59:43 AM) (S33) 

Baseline observation:  HOUM --- 
FWTR 
(B45) 

Processed:  4/2/2014 
10:00:10 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.031 ft 

Vertical precision:  0.086 ft 

RMS:  0.050 ft 

Maximum PDOP:  3.297 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
1:02:29 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
10:59:29 
AM 
(Local: 
UTC-6hr) 

Processing duration:  09:57:00 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: FWTR 

Grid Local Global 

Northing 384088.364 ft Latitude N29°33'09.21307" Latitude N29°33'09.21306" 

Easting 2971987.472 ft Longitude W92°18'16.93934" Longitude W92°18'16.93934" 

Elevation 27.009 ft Height -56.352 ft Height -56.352 ft 
 

 

Vector 

ΔNorthing -13640.968 ft NS Fwd Azimuth 268°44'43" ΔX -502631.866 ft 

ΔEasting -502631.482 ft Ellipsoid Dist. 502840.015 ft ΔY 6176.969 ft 

ΔElevation -18.341 ft ΔHeight -19.170 ft ΔZ -12564.136 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.010 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.013 ft 

σ ΔEasting 0.013 ft σ Ellipsoid Dist. 0.013 ft σ ΔY 0.038 ft 

σ ΔElevation 0.044 ft σ ΔHeight 0.044 ft σ ΔZ 0.024 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000152165   

Y 0.0000020514 0.0001373730  

Z -0.0000022702 -0.0000730910 0.0000515942 
  

 

Occupations 
 

 From To 

Point ID: HOUM FWTR 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\FWTR059E.14o 

Receiver type: NetRS NetRS 

Receiver serial number: 4646125537 Unknown 

Antenna type: Zephyr Geodetic Zephyr Geodetic 

Antenna serial number: -------- 12697374 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Antenna Phase Center Bottom of antenna mount 
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Tracking Summary 
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Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

FWTR - TE14-SM-01 (8:19:09 AM-10:59:43 AM) (S34) 

Baseline observation:  FWTR --- 
TE14-SM-
01 (B46) 

Processed:  4/2/2014 
10:00:27 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.061 ft 

Vertical precision:  0.164 ft 

RMS:  0.090 ft 

Maximum PDOP:  3.197 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/28/2014 
8:19:09 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/28/2014 
10:59:39 
AM 
(Local: 
UTC-6hr) 

Processing duration:  02:40:30 

Processing interval:  5 seconds 
 

 

Vector Components (Mark to Mark) 
 

From: FWTR 

Grid Local Global 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Northing 384088.365 ft Latitude N29°33'09.21307" Latitude N29°33'09.21307" 

Easting 2971987.468 ft Longitude W92°18'16.93939" Longitude W92°18'16.93939" 

Elevation 26.959 ft Height -56.402 ft Height -56.402 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.188 ft Latitude N29°02'49.70631" Latitude N29°02'49.70631" 

Easting 3438609.427 ft Longitude W90°50'22.54633" Longitude W90°50'22.54633" 

Elevation 0.972 ft Height -77.786 ft Height -77.786 ft 
 

 

Vector 

ΔNorthing -184765.177 ft NS Fwd Azimuth 111°07'22" ΔX 464347.622 ft 

ΔEasting 466621.960 ft Ellipsoid Dist. 501869.244 ft ΔY -102697.662 ft 

ΔElevation -25.987 ft ΔHeight -21.384 ft ΔZ -160292.013 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.018 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.025 ft 

σ ΔEasting 0.025 ft σ Ellipsoid Dist. 0.025 ft σ ΔY 0.075 ft 

σ ΔElevation 0.084 ft σ ΔHeight 0.084 ft σ ΔZ 0.041 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000581717   

Y 0.0000115260 0.0005237647  

Z -0.0000109377 -0.0002533559 0.0001594140 
  

 

Occupations 
 

 From To 

Point ID: FWTR TE14-SM-01 

Data file: P:\2014\2143976 - Whiskey Island Back P:\2014\2143976 - Whiskey Island Back 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\FWTR059E.14o 

Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920590.T02 

Receiver type: NetRS R7 GNSS 

Receiver serial number: Unknown 5040K18292 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 

Antenna serial number: 12697374 -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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CRPA - Wetlands 

 

Tracking Summary 
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CRPA - Wetlands 

 

 

Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

GRIS - FWTR (7:59:44 AM-10:59:29 AM) (S36) 

Baseline observation:  GRIS --- 
FWTR 
(B48) 

Processed:  4/2/2014 
10:00:52 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.061 ft 

Vertical precision:  0.088 ft 

RMS:  0.116 ft 

Maximum PDOP:  2.533 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:00:14 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/27/2014 
10:59:29 
AM 
(Local: 
UTC-6hr) 

Processing duration:  02:59:15 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: GRIS 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 281033.474 ft Latitude N29°15'55.88300" Latitude N29°15'55.88300" 

Easting 3719590.183 ft Longitude W89°57'26.26226" Longitude W89°57'26.26226" 

Elevation 27.375 ft Height -51.286 ft Height -51.286 ft 
 

 

To: FWTR 

Grid Local Global 

Northing 384088.351 ft Latitude N29°33'09.21294" Latitude N29°33'09.21293" 

Easting 2971987.488 ft Longitude W92°18'16.93916" Longitude W92°18'16.93916" 

Elevation 27.044 ft Height -56.317 ft Height -56.317 ft 
 

 

Vector 

ΔNorthing 103054.877 ft NS Fwd Azimuth 278°31'31" ΔX -746234.813 ft 

ΔEasting -747602.695 ft Ellipsoid Dist. 754687.933 ft ΔY 65991.826 ft 

ΔElevation -0.331 ft ΔHeight -5.031 ft ΔZ 90928.477 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.018 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.025 ft 

σ ΔEasting 0.025 ft σ Ellipsoid Dist. 0.025 ft σ ΔY 0.039 ft 

σ ΔElevation 0.045 ft σ ΔHeight 0.045 ft σ ΔZ 0.028 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000568330   

Y 0.0000017872 0.0001445720  

Z 0.0000011423 -0.0000709052 0.0000740694 
  

 

Occupations 
 

 From To 

Point ID: GRIS FWTR 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\gris0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\FWTR058E.14o 

Receiver type: NetR9 NetRS 

Receiver serial number: 5201K41142 Unknown 

Antenna type: Zephyr Geodetic 2 RoHS Zephyr Geodetic 

Antenna serial number: 5000117437 12697374 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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Tracking Summary 
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CRPA - Wetlands 

 

 

Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
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CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

HOUM - FWTR (7:59:44 AM-10:59:29 AM) (S37) 

Baseline observation:  HOUM --- 
FWTR 
(B49) 

Processed:  4/2/2014 
10:00:14 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.038 ft 

Vertical precision:  0.057 ft 

RMS:  0.083 ft 

Maximum PDOP:  2.884 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:00:29 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/27/2014 
10:59:29 
AM 
(Local: 
UTC-6hr) 

Processing duration:  02:59:00 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: HOUM 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 397729.333 ft Latitude N29°35'32.10964" Latitude N29°35'32.10964" 

Easting 3474618.955 ft Longitude W90°43'24.98847" Longitude W90°43'24.98847" 

Elevation 45.350 ft Height -37.182 ft Height -37.182 ft 
 

 

To: FWTR 

Grid Local Global 

Northing 384088.360 ft Latitude N29°33'09.21303" Latitude N29°33'09.21302" 

Easting 2971987.494 ft Longitude W92°18'16.93910" Longitude W92°18'16.93910" 

Elevation 27.006 ft Height -56.354 ft Height -56.355 ft 
 

 

Vector 

ΔNorthing -13640.972 ft NS Fwd Azimuth 268°44'43" ΔX -502631.845 ft 

ΔEasting -502631.461 ft Ellipsoid Dist. 502839.994 ft ΔY 6176.969 ft 

ΔElevation -18.344 ft ΔHeight -19.173 ft ΔZ -12564.140 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.013 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.016 ft 

σ ΔEasting 0.016 ft σ Ellipsoid Dist. 0.016 ft σ ΔY 0.025 ft 

σ ΔElevation 0.029 ft σ ΔHeight 0.029 ft σ ΔZ 0.019 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000227117   

Y 0.0000012150 0.0000583741  

Z -0.0000007710 -0.0000297220 0.0000344404 
  

 

Occupations 
 

 From To 

Point ID: HOUM FWTR 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\houm0580_0.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\FWTR058E.14o 

Receiver type: NetRS NetRS 

Receiver serial number: 4646125537 Unknown 

Antenna type: Zephyr Geodetic Zephyr Geodetic 

Antenna serial number: -------- 12697374 

Antenna height (measured): 0.000 ft 0.000 ft 

Antenna method: Antenna Phase Center Bottom of antenna mount 
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CRPA - Wetlands 

 

Tracking Summary 
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Residuals 
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CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
   

 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

 
 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

FWTR - TE14-SM-01 (8:44:37 AM-10:59:29 AM) (S38) 

Baseline observation:  FWTR --- 
TE14-SM-
01 (B50) 

Processed:  4/2/2014 
10:00:35 
AM 

Solution type:  Fixed 

Frequency used:  Dual 
Frequency 
(L1, L2) 

Horizontal precision:  0.052 ft 

Vertical precision:  0.119 ft 

RMS:  0.157 ft 

Maximum PDOP:  2.648 

Ephemeris used:  Broadcast 

Antenna model:  NGS 
Absolute 

Processing start time:  2/27/2014 
8:45:14 
AM 
(Local: 
UTC-6hr) 

Processing stop time:  2/27/2014 
10:59:29 
AM 
(Local: 
UTC-6hr) 

Processing duration:  02:14:15 

Processing interval:  15 
seconds 

 

 

Vector Components (Mark to Mark) 
 

From: FWTR 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Grid Local Global 

Northing 384088.365 ft Latitude N29°33'09.21307" Latitude N29°33'09.21307" 

Easting 2971987.468 ft Longitude W92°18'16.93939" Longitude W92°18'16.93939" 

Elevation 26.959 ft Height -56.402 ft Height -56.402 ft 
 

 

To: TE14-SM-01 

Grid Local Global 

Northing 199323.185 ft Latitude N29°02'49.70628" Latitude N29°02'49.70628" 

Easting 3438609.426 ft Longitude W90°50'22.54635" Longitude W90°50'22.54635" 

Elevation 0.977 ft Height -77.781 ft Height -77.781 ft 
 

 

Vector 

ΔNorthing -184765.180 ft NS Fwd Azimuth 111°07'22" ΔX 464347.621 ft 

ΔEasting 466621.958 ft Ellipsoid Dist. 501869.244 ft ΔY -102697.668 ft 

ΔElevation -25.982 ft ΔHeight -21.379 ft ΔZ -160292.014 ft 
 

 
 

 
 

Standard Errors 
 

Vector errors: 

σ ΔNorthing 0.014 ft σ NS fwd Azimuth 0°00'00" σ ΔX 0.021 ft 

σ ΔEasting 0.021 ft σ Ellipsoid Dist. 0.021 ft σ ΔY 0.054 ft 

σ ΔElevation 0.060 ft σ ΔHeight 0.060 ft σ ΔZ 0.030 ft 
  

 

Aposteriori Covariance Matrix (US survey foot²) 
 

 X Y Z 

X 0.0000410432   

Y 0.0000024372 0.0002751694  

Z -0.0000041470 -0.0001297807 0.0000843986 
  

 

Occupations 
 

 From To 

Point ID: FWTR TE14-SM-01 



 

 
CHF No. 2143976.00C                      C. H. Fenstermaker & Associates, Inc. 

CRPA - Wetlands 

Data file: P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\FWTR058E.14o 

P:\2014\2143976 - Whiskey Island Back 
Barrier - CPRA\SurvDC-
HDS\TBC\2143976.00C-Whiskey Island 
Barrier\82920580.T02 

Receiver type: NetRS R7 GNSS 

Receiver serial number: Unknown 5040K18292 

Antenna type: Zephyr Geodetic Zephyr Geodetic 2 

Antenna serial number: 12697374 -------- 

Antenna height (measured): 0.000 ft 6.562 ft 

Antenna method: Bottom of antenna mount Bottom of antenna mount 
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CRPA - Wetlands 

 

Tracking Summary 
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Residuals 
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CRPA - Wetlands 

 

Processing style 
 

Elevation mask: 10.0 deg 

Auto start processing: Yes 

Start automatic ID numbering: AUTO0001 

Continuous vectors: No 

Generate residuals: Yes 

Antenna model: Automatic 

Ephemeris type: Automatic 

Frequency: Multiple Frequencies 

Processing Interval: Use all data 

Force float: No 
 

 
 

Acceptance Criteria 
 

Vector Component Flag  Fail  
Horizontal Precision > 0.164 ft + 1.000 ppm 0.328 ft + 1.000 ppm 

Vertical Precision > 0.328 ft + 1.000 ppm 0.656 ft + 1.000 ppm 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4/2/2014 10:12:32 AM P:\2014\2143976 - Whiskey Island Back Barrier - 

CPRA\SurvDC-HDS\TBC\2143976.00C-Whiskey 
Island Barrier.vce 

Trimble Business Center 
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PROJECT TIMELINE AND SERIES OF EVENTS 
 

DATES EVENT 

2/3/2014 - 2/16/2014 
Project Setup, Project Work Plan Development and 
Preparations 

2/17/2014 Fenstermaker/CPRA Strategic Kick-Off Meeting 
2/18/2014 - 2/24/2014 Project Planning and Field Survey Preparations 

2/20/2014 
GPS Network Plan is finalized via email with Mr. Melvin 
Guidry of CPRA. 

2/24/2014 
Fenstermaker Project Team performs reconnaissance site 
visit of project site. 

2/24/2014-2/25/2014 Finalize field survey details in preparation for field survey. 

2/26/2014 
Conditional Permit is received permitting access to 
Whiskey Island Back Barrier Marsh for performance of 
survey. 

2/26/2014 
Fenstermaker field team mobilizes to launch site in 
preparation for next-day start of field survey. 

2/27/2014 
Fenstermaker field team sets aerial scan targets and ties in 
settlement plates. 

2/28/2014 
Fenstermaker field team logs static sessions on GPS 
monument. 

2/28/2014 
Fenstermaker's subconsultant, Fagerman Technologies, 
performs aerial LiDAR data acquisition of project site. 

3/3/2014 - 4/9/2014 Process data and prepare methodology report. 

3/17/2014 
Download CORS station data and GPS static network 
processing. 

4/10/2014 Finalize DRAFT Survey Report and deliverables. 
4/11/2014 DRAFT Report is sent to CPRA via mail. 

6/4/2014 Comments received from CPRA via email. 
6/23/2014 FINAL Report is sent to CPRA via mail. 
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