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FOREWORD

A Bathymetric Survey was requested by Costal Protection and Restoration Authority
(CPRA) for the Louisiana Barrier Island Comprehensive Monitoring Program, 2015
Regional Bathymetric Survey (BICMs Bathy — West Zone). The survey was completed
from Raccoon Island to Timbalier Island, surveying southward to the three (3) nautical
mile line in the Gulf of Mexico and northward of the barrier islands approximately three
(3) miles. All work was performed under the supervision of Professional Land Surveyor
and ACSM Inshore/Offshore Certified Hydrographer, David E. Cloud, Sr., P.L.S, C.H.
The field survey(s) were completed on June 10, 2016 and deliverables were submitted on
July 5, 2016. The Bathymetric Survey Assessment was prepared by Morris P. Hebert,
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INTRODUCTION

The following assessment details hydrographic survey results performed for CPRA and the project of
BICMs Bathy — West Zone from Raccoon Island to Timbalier Island, surveying southward to the three
(3) nautical mile line in the Gulf of Mexico and northward of the barrier islands approximately three (3)
miles. This survey provides acceptable methodology to meet the standards set forth in the CPRA
“Scope of Services for Louisiana Barrier Island Comprehensive Monitoring Program, 2015 Regional

Bathymetric Survey — Raccoon Island to East Timbalier Island” dated July 15, 2015 and provided to

MPH. The field hydrographic survey(s) were completed on May 7, 2016.

Louisiana Barrier Island Comprehensive Monitoring Program § Legend
Bathymetric Survey s Survey Transects
Island

Figure 1. Project Location

The horizontal control datum is the Louisiana State Plane Coordinate System (South Zone), North
American Datum of 1983 (NAD 83), US survey feet. Vertical control datum is the North American
Vertical Datum of 1988 (NAVD 88), US survey feet. The Geoid Model of G2012A-CONUS was used
for the project entirety. Survey results discussed in this report are based on the analysis of echo

sounder (bathymetry) data collected.
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1.0 DATA ACQUISTION AND METHODOLOGY
Bathymetry datasets were attained utilizing two (2) separate vessels. A 28-ft. bay boat/survey vessel
with dual 250HP outboards, M/V Irene T and a 30-ft. barge/marine research vessel with dual 150HP
outboards, M/V Mss Amie & Andrea. Sea conditions during data acquisition varied from calm to
moderate, with varying wind direction. Daily weather reports were noted in the survey field notes and
are included in Appendix | of this report. Bathymetric datasets were of complete coverage referenced
upon the survey line file provided by CPRA and of good quality. Descriptions of vessels and remote

sensing systems used during the bathymetric survey are included in Appendix A of this report.

The survey grid consisted of 200 primary track and tie lines (Lines 1 - 200) spaced at 457 meters
(1,500-feet) intervals. The track lines are continuous and/or surrounding all barrier islands from
Raccoon Island to Timbalier Island. Repeat calibration lines were run in conjunction with other survey
firms in Grand Isle (before survey) and at Timbalier Island (towards conclusion of survey). Survey
lines were run from beginning to end of each (no recorded data during line turns). The bathymetry

field survey began on October 12, 2015 and concluded on June 10, 2016.

1.1 BATHYMETRY

Bathymetry is the measurement of depth of water in oceans, seas, or lakes. Recorded depths of

natural bottom (i.e., seafloor) were collected using a Teledyne Odom Hydrotrac® echo sounder. A
sound velocity cast and bar check were performed daily to calibrate for accurate vessel draft and
speed of sound in the water column. Additional and/or other calibration procedures are discussed
under the Bathymetric Survey Summary in Section 3 of this report. Horizontal positioning was
achieved by using Real Time Kinematic (RTK) GPS survey methods; this included a Trimble® Survey
Controller (TSC2) data collector in conjunction with Trimble® R8 GNSS (base) and R8 GNSS GPS
receiver (rover) to collect all GPS data. Hydrographic survey personnel documented each data
collection setup and calibration in survey field notes daily. These notes contain the date, time, station
(or point) name, elevation, weather conditions, survey lines run, etc. All survey field notes are
included in Appendix | and discussed in Section 2 of this report. All hydrographic data was collected
and processed in HYPACK® survey software. HYPACK® used recorded RTK tides to monitor and
correct for the fluctuation of the top of water throughout the survey. All soundings are adjusted to
NAVD 88 = 0.0’. The single-beam bathymetry was performed with a side-mount bracket, installed on
starboard side, approximately 18-ft. from the bow of the vessel, with the GPS rover antenna on a

range pole mounted directly above. This setup assured no horizontal offset or layback correction.
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2.0 STATIC SURVEY AND CONTROL
2.1 Static GPS Network Planning

The Static GPS Network was designed to incorporate four (4) Continuously Operating Reference
Stations (CORS) from the Center for Geolnformatics at LSU. The four (4) CORS used for this survey
were “AMER”, “GRIS”, “LMCN”, and “HOUM”. They are located in Atchafalaya Delta, Grand Isle,

Cocodrie, and Houma respectively. Since these stations are continuously collecting data,

simultaneous data was collected for all for CORS during the time of the static survey of the
monument. A Static GPS Survey was performed every day that a control point was occupied, which
included redundant observations for each baseline. A map of the GPS network used for this project

can be seen in Appendix C.

2.2 GPS Static Survey
The GPS Static Survey was performed using Trimble® R8 GNSS GPS receivers equipped with fixed

height tripods. The GPS receivers were set to collect L1 and L2 data at a 15 second epoch rate with
a 10-degree elevation mask. Static GPS data was collected at each benchmark for a minimum of
three hours per session, though most session were approximately six hours or more. A total of six
data collection sessions were performed on each BICM2-MPH-01, BICM2-MPH-03, and BICM2-
MPH-04, while fifteen data collections sessions were performed on BICM2-MPH-02. Each data
session was performed on different days and at different times of the day. The static session

schedule can be seen in Appendix B.

2.3 Data Processing and Network Adjustment

The static GPS data was downloaded from the receiver and imported into Trimble Business Center
(TBC) for processing and QA/QC. Each setup was checked to verify that the antenna height and
station name matched the corresponding field log sheet. GPS data files were also sent to OPUS to
determine approximate position. These OPUS positions were checked against the log sheet to

determine any setup errors.

Each baseline was processed using a 15-degree elevation mask and all baselines achieved a fixed
solution with no editing. Next, a 3-D minimally constrained least squares (free) adjustment was
performed holding monument “HOUM” fixed in latitude, longitude, and ellipsoid height. This
adjustment used Geoid12B as the basis for determining orthometric heights of adjusted ellipsoid
heights. The network was found to fit existing control within acceptable limits, and all primary control
was found to be consistent with respect to differences in published and computed elevation values.
The Initial and Weighted Free Adjustment Report can be seen in Appendix D. Once the Free

Adjustment passed the Chi Square Test, a fully constrained least squares adjustment was performed
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holding all CORS fixed in latitude, longitude, and ellipsoid height. The Fully Constrained Network
Adjustment report and final adjusted positions can be seen in Appendix E. A summary of the

residuals of adjusted positions versus OPUS positions can be seen in Appendix F.

2.4 Survey Control

Benchmarks used as a control were tied into the CPRA — Louisiana Coastal Zone (LCZ) GPS
Network. MPH conducted all surveying activities using the “BICM2-MPH-01", “BICM2-MPH-02",
“‘BICM2-MPH-03”, and “BICM2-MPH-04" monuments, which were statically surveyed and tied into the
LCZ GPS network using the Geoid12B model. These benchmarks are identified by the Louisiana
State Plane Coordinate System (South Zone), the North American Horizontal Datum of 1983 (NAD
83), and the North American Vertical Datum of 1988 (NAVD88). Datasheets for each control point
occupied were developed at the completion of this project. These datasheets contain the benchmark
names, locations, coordinates, and photos. In order to relate this project to previously collected data,
MPH observed four monuments previously established for CPRA. These monuments were observed
as a 3-min observed control point while the base was occupying the nearest MPH established control
point. These monuments were “TE48-SM-01", “TE14-SM-01", “TE40-SM-01", and “Frog”. In order to
perform a QA/QC of these monuments against the datasheets provided by CPRA, the observed
coordinates (horizontal positions and elevations) needed to be converted to an older reference
system (NAD83 (HARN) Louisiana South, US Survey Feet, NAVD88, Geoid99). The results of this
conversion can be seen on the Table in Appendix H. Due to the fact that multiple GPS static session
weren’t performed on the previously established CPRA monuments, MPH did not update the provided

datasheets to show the observed position.




MPH Job # 12063-04 May 2016

3.0 BATHYMETRIC SURVEY SUMMARY
3.1 PLANNING AND LAYOUT OF SURVEY

Survey line layout was completed by CPRA and other survey firms involved with this project. MPH

survey lines were provided and covered the areas of Raccoon Island to East Timbalier Island.
Permission to access Raccoon, Whiskey, Trinity/East and Wine Islands on Isle Dernieres Barrier
Islands Refuge for Bathymetry Surveys for Monitoring Coastal Restoration Projects were made with
the State of Louisiana, Department of Wildlife and Fisheries (LDWLF). A copy of the Permit to Access
and e-mail communication between Jonathan Morris (MPH) and Lance Campbell (LDWLF) are

included in Appendix J of this report.

The survey began with a calibration survey between all survey firms in Grand Isle, Louisiana, running
predetermined survey lines in north-south and intersecting east-west direction on October 12, 2015.
On April 5, 2016, overlap lines were run between adjacent survey areas of Timbalier Island with John
Chance Land Survey (JCLS) and MPH.

Dependent on tidal level, sea state, and other factors survey lines were run to the termination point of
the planned lines and/or as far into the beach as safely possible. There may be circumstances where
data gaps exist near island and/or shoal areas due to inaccessibility. In addition, there may be other
areas where extra data was collected over eroded islands, etc. In conclusion, the entire survey grid
was completed as thoroughly as allowed. Survey lines were run from beginning to end of each (no

recorded data during line turns).

3.2 SUMMARY OF FIELD WORK
The bathymetry field survey began on October 12, 2015 and concluded on June 10, 2016.

Hydrographic survey crews mobilized daily from Cocodrie, Louisiana, alternating access to offshore
and inshore sections of the barrier islands as weather conditions allowed. If primary monument
locations were not easily accessible, a secondary monument installation was made and subsequently
occupied. Four (4) secondary monuments were set throughout the project which are included in
Appendix G of this report. For quality control, primary monuments were observed for QA/QC. The
control points used are described in the survey field notes which are included in Appendix | of this
report. Top of water (TOW) shots were performed at the beginning and ending of every survey day, at
a minimum; this information was also described in the survey field notes. Survey lines ran each day

were recorded in the field book along with calibration procedures and values.

As part of daily survey operations, the RTK base was setup on an established secondary monument.

At least three (3) photos of the base setup were taken with date and time stamps. A TOW shot was
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taken and recorded in the field notes. As specified by CPRA, sound velocity used and entered in the
echo sounder unit for the entire project was 4,921 fps (feet per second). In addition, daily sound
velocity observations were cast and noted in the field notes. A “bar check” was made to account for
correct draft of the transducer. This is done by lowering a precisely measured plate affixed to a chain
under the transducer, in this case, five (5) ft. was used for the bar check during the project entirety.
This is described as ‘ok’ in the field notes if performed free of error and adjusted draft value described
thereafter. An adjustable range pole was used for antenna height; however, height was manually
marked on the pole and consistently checked daily for any error. This vertical offset is accounted for
in HYPACK® hardware. A final check in HYPACK® Survey was done to verify the tide correction
matched the TOW shot. If any error was found, an orthometric height correction was made under

geodetic parameter settings. An example of one (1) daily field entry is depicted below in Figure 2.
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Figure 2. Example of Survey Field Notes

Any change from day to day surveying through calibration, was noted and defined in the field notes
as in the example of Figure 2 above ortho height “-0.1 (adjusted from -0.3).” Any survey lines
processed from previous day that were out of tolerance were rerun and also noted in the field notes,

also noted in the example of Figure 2.
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3.2 Chronological Summary of Field Work Table

May 2016

Date Area Control Vessel Notes*
10/12/15 Grand Isle, LA C&C Irene T Calibration lines
10/12/15 Grand Isle, LA C&C A&A Calibration lines
10/13/15 Raccoon Island BICM2-MPH-01 | Irene T Inshore/north of island
10/13/15 Raccoon Island BICM2-MPH-01 A&A Inshore/north of island
10/14/15 Raccoon Island BICM2-MPH-01 | Irene T Begin offshore lines
10/14/15 Raccoon Island BICM2-MPH-01 A&A Inshore/north of island
10/15/15 Raccoon Island BICM2-MPH-01 | Irene T Offshore area
10/15/15 Raccoon Island BICM2-MPH-01 A&A Inshore/north of island
10/16/15 Raccoon Island BICM2-MPH-01 | Irene T Offshore/Inshore areas
10/16/15 Raccoon Island BICM2-MPH-01 A&A Inshore/north of island
10/19/15 Grand Isle, LA C&C BM QC 4-hour static survey
10/28/15 Whiskey Island BICM2-MPH-01 A&A Inshore/north of island
10/29/15 Whiskey Island BICM2-MPH-02 A&A Inshore/north of island
10/30/15 Whiskey Island BICM2-MPH-02 A&A Tie lines to Trinity Island
11/3/15 Whiskey Island BICM2-MPH-02 A&A Offshore area
11/4/15 Whiskey Island BICM2-MPH-02 A&A Offshore/Inshore areas
11/5/15 Whiskey Island BICM2-MPH-02 A&A Offshore/Inshore areas
11/6/15 Trinity Island BICM2-MPH-02 A&A Inshore/north of island
11/30/15 Trinity Island BICM2-MPH-02 A&A Inshore/north of island
12/1/15 Trinity Island BICM2-MPH-02 A&A Offshore area
12/8/15 Trinity Island BICM2-MPH-02 A&A Offshore area
12/9/15 Trinity Island BICM2-MPH-02 A&A Offshore area
12/10/15 Trinity Island BICM2-MPH-02 A&A Offshore area
1/29/16 Whiskey Island BICM2-MPH-02 | Irene T Reruns offshore
1/30/16 Trinity Island BICM2-MPH-02 | Irene T Tie lines inshore/offshore
1/31/16 Trinity Island BICM2-MPH-02 | Irene T Inshore/north of island
2/10/16 Wine Island BICM2-MPH-03 | Irene T Inshore/bay area
2/11/16 Wine Island BICM2-MPH-03 | Irene T Inshore/bay area
2/12/16 Wine Island BICM2-MPH-03 | Irene T Tie lines offshore
3/15/16 Wine Island BICM2-MPH-03 | Irene T Inshore/offshore of bay
3/16/16 Wine Island BICM2-MPH-03 | Irene T Inshore/offshore of bay
3/17/16 Timbalier Island BICM2-MPH-04 | Irene T Inshore/north of island
4/4/16 Timbalier Island BICM2-MPH-04 | Irene T Offshore area
4/5/16 Timbalier Island BICM2-MPH-04 | Irene T Offshore area
4/6/16 Timbalier Island BICM2-MPH-04 | Irene T Tie lines offshore
4/25/16 Timbalier Island BICM2-MPH-04 | Irene T Inshore/bay area
4/26/16 Timbalier Island BICM2-MPH-04 | Irene T Inshore/bay area
4/27/16 Whiskey/Raccoon BICM2-MPH-02 | Irene T Tie-In monuments
5/7/16 Timbalier Island BICM2-MPH-04 | Irene T Reruns Inshore

*Note: See Field Book pages (Appendix I) for the transect line numbers that were surveyed each day.
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3.3 POST PROCESSING METHODS
Bathymetric survey data collected with HYPACK® was QA/QC by reviewing each raw file while in the

field at the completion of the survey every day. Survey line mileage and percentage complete was
calculated and reported to the office to insure good progress was made throughout the project.

Multiple days of survey data overlap by same vessel and/or multiple vessels was checked to verify

QA/QC of overall dataset accuracy. An example of crossing/opposing lines from multiple

days/vessels can be seen below in Figure 3.

/

<IR_Li
| :ﬂe 50_1248 10/16/15 ’

by vy oage o a4

1108 10/16/15

<AA_Line 37

Figure 3. Example of data overlap of multiple vessels (left) and days (right)

Data was post-processed in HYPACK® Single Beam Editor to apply RTK tidal adjustments to
datasets. In the case of TOW observations below zero, these elevations were inverted to apply
correct adjustments to each dataset. Each line was edited/processed to remove and erroneous
“spikes,” these edited lines are then sorted to an ASCII gridded (XYZ) dataset file using a sorted
radius of 0.5 ft. (i.e., all edited soundings reduced to one sample per half foot in final dataset). XYZ

files were saved by date and corresponding static adjustment was made and applied. An example of

the visual representation and the ASCII gridded XYZ can be seen below.
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GPS survey data was downloaded and processed utilizing Trimble® Business Center. The complete
RTK Total Station survey method yields nominal accuracies of 1 cm horizontal and 2 cm vertical.
Secondary Monuments used for control were the “BICM2-MPH-01,” “BICM2-MPH-02,” “BICM2-MPH-
03,” and “BICM2-MPH-04.” These monuments are referenced to the Lambert Conformal Conic
Projection, Louisiana State Plane Coordinate System (South Zone), the North American Datum of
1983 (NADB83), the North American Vertical Datum of 1988 (NAVD88) and data sheets of each are
detailed and included in Appendix G of this report.

3.4 FINAL DATASET AND GIS

The ASCII gridded (XYZ) dataset files created in HYPACK®, were imported into Trimble® Business
Center in order to adjust for the corrected static elevations (NAVD88 GEOID12A & NAVDS88

GEOIDO03 _UO07_revised). Metadata attributes were assigned for date collected, benchmark,

description, point number, and coordinate information. The data was then exported to an ArcGIS®
Personal Geodatabase (PGDB) for storage until project completion. Upon completion, the data was
parsed into separate PGDBs based upon the CPRA Data Delivery Grid that was provided. Each
CPRA Data Delivery Grid contained a database in the UTM coordinate system and a database in the
Louisiana State Planes coordinate system. Two (2) CSV files containing the assigned attribute data
were created from each delivery gird (UTM and LAS-FT). A single metadata file for the entire project
was created utilizing the template provided by CPRA and packaged along with the CSV files for each
delivery grid. Also as part of the deliverables, the XYZ datasets were adjusted to reflect NAVD 88
Geoid03_UO07_Revised elevations. Using this dataset, two (2) CSV files were created for the entire
project area, one (1) in the UTM data format and one (1) in the LAS-FT format. The survey transect
lines that were surveyed in HYPACK® were exported into ArcGIS® to create shapefiles. Attribute
data was assigned to each transect, such as Line Number (from HYPACK®), date surveyed, etc. The
shapefile was exported from ArcGIS® in UTM coordinates and is complaint with the CRPA LASARD
format. All GIS functions were performed using ArcGIS® for Desktop (10.3 version). See Figure 5.

Survey Transect Map included in this report.

3.5 ADDITIONAL SURVEY DATA AT RACCOON ISLAND

On May 17, 2016, Darin Lee (CPRA) contacted Jonathan Morris (MPH) inquiring to perform additional
surveying in the Raccoon Island area that the original scope / survey line grid did not cover. The e-
mail discussion is attached as part of this Appendix J. Once survey planning and budget allowance
was deemed acceptable, MPH contacted Lance Campbell (LDWLF) to obtain permit to access
Raccoon Island (this communication is also attached as part of this appendix). The following
summary details hydrographic survey performed for this additional surveying task in accordance with
the same specifications as noted previously in the Bathymetric Survey Assessment for CPRA on May

2016. All mobilization, approach to survey data collection, procedures, calibrations, and equipment
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setup were identical and can be referenced in the previous report. The chronological summary details
additional field work days. In addition, field book notes of additional field work are also attached to this
appendix. The additional field hydrographic survey(s) were completed on June 10, 2016 and of good
quality.

Figure 4. Additional Survey Area outlined with yellow circles (provided by CPRA)

Chronological Summary of Additional Field Work Table

Date Area Control Vessel Notes*
6/8/16 Raccoon Island BICM2-MPH-01 Irene T Inshore/north of island
6/10/16 Raccoon Island BICM2-MPH-01 Irene T Inshore/north of island

*Note: See Field Book pages (Appendix I) for the transect line numbers that were surveyed each day

10
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APPENDIX A — PERSONNEL, VESSELS, & EQUIPMENT
SPECIFICATIONS
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PROJECT PERSONNEL

Survey Personnel - Irene T

Stuart Babin — Hydrographic Survey Supervisor
Patrick Mokhtarnejad — Hydrographic Technician
Cal Fontenot — Hydrographic Technician

Blake Vogel — Survey Assistant

Survey Personnel - Mss’ Amie & Andrea

Stuart Babin — Hydrographic Survey Supervisor

Patrick Mokhtarnejad — Hydrographic Supervisor/Technician
Gabe Johnson — Hydrographic Technician

Seth Dupre — Survey Assistant

Office Staff

David E. Cloud, Sr., P.L.S., C.H. — Professional Land Surveyor (TX, LA, MS, FL) & ACSM Hydrographer
Jonathan C. Morris, E.l., S.I.T. — Hydrographic Survey Manager

Stuart J. Babin — Remote Sensing Specialist

Patrick Mokhtarnejad — Hydrographic Technician

Dennis Brunet — CAD Manager

Ryan J. Boudreaux — GIS Technical Manager

Jesse Newton, Il — GIS Technician

Lee Drennan, CST Il — GPS Specialist



M/VIRENET

Vessel Size= Length: 28 feet, Draft: 3 feet
Distance of GPS antenna to stern: 9 feet
Average speed during survey: 3 to 5 knots
REGISTRATION NO: LA7539FT

(2) 250 HP YAMAHA OUTBOARDS




M/V Mss Amie & Andrea

Vessel Size= Length: 30 feet, Draft: 3 feet
Distance of GPS antenna to stern: 6 feet
Average speed during survey: 3 to 5 knots
REGISTRATION NO: LA3368GD

(2) 150 HP HONDA OUTBOARDS




Trimble TSC3 Controller

Key Features

Large, bright, high-resolution screen
makes instrument control easy

Optimized for Trimble Access field software

Fully-integrated camera, GPS navigation,
and communications

Improved collaboration and control through
constant connectivity

ees @xTrimble.

The Trimble® TSC3 controller with Trimble Access™
software is a groundbreaking handheld field
computing solution that streamlines the flow of
everyday surveying work and the number of devices
you need in the field.

A POWERFUL ENGINE FOR
DRIVING TRIMBLE ACCESS
SOFTWARE

Part of a trusted line of field controllers, the
Trimble TSC3 controller is rugged and designed for
surveyor's workflows. It performs Trimble Access
operations fast and delivers ample power to run
third-party applications on the Windows® platform.

Make Pictures an Essential Part of Your
Workflow

With a built-in 5 MP Autofocus camera and LED
flash, you can take digital photographs of your
job site right from the controller. No extra devices,
batteries, or file transfers are required, and images
are automatically geotagged for easy identification.

Easily record the qualitative information that survey
data alone can miss, such as site conditions or work
progress. The benefits of including images as part
of your workflow are almost limitless: from easy
data handover to in-field quality assurance.

Communications that Bridge Field and
Office in Real-Time

The TSC3 controller enables wireless Internet
connectivity through an integrated GSM/GPRS/
CDMA2 modem. This allows Trimble Access
software to facilitate a constant flow of information
between field and office, including real-time
synchronization of field and office data with
Trimble AccessSync software. You can download
and upload important files any time and from
anywhere, as needed. Data collection, processing,
analysis, and delivery are faster and more efficient.

A wealth of communication options let you transfer
critical information no matter the environment:
Connect with VRS™ connections using the

internal modem. Access your office network
through 802.11 LAN, or USB and serial RS232
communication options.

For All of Your Surveying Applications
The rugged TSC3 controller is purpose-built
to make both Integrated Surveying and
Spatial Imaging jobs easier, more efficient, and
more flexible:

Easy-to-Use Interface

Control your survey and verify your work on the
large, bright, high-resolution LCD touchscreen.
With the option of a QWERTY or conventional
alpha-numeric keyboard, data entry is quick
and easy.

An Internal Compass
Receive direction cues even when you are stationary
or moving backwards.

Integrated GPS

Employ GPS Search on a conventional survey
without an external GPS receiver. You can also
navigate and find control points and other
assets quickly.

Cables Eliminated

Bluetooth® wireless technology eliminates cables in
surveying systems. An internal 2.4 GHz radio option
is also ideal for controlling Trimble robotic systems.

Designed to Support Your Daily Workflows
Trimble Access field software available on the TSC3
controller offers numerous features and capabilities
to streamline the flow of everyday surveying

work. Streamlined workflows — such as Roads,
Monitoring, Mines, and Tunnels —guide crews
through common project types and allows crews to
get the job done faster with less distractions.

Survey companies can also implement their
unique workflows by taking advantage of

the customization capabilities available in the
Trimble Access Software Development Kit (SDK).
The Trimble Access SDK provides software
developers with the tools to customize and extend
Trimble Access.

With a bright, daylight readable display, integrated
communications, and integrated survey workflows,
the fully integrated TSC3 controller will make your
field work more efficient.

}
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TECHNICAL SPECIFICATIONS

Standard software

Windows Embedded Handheld 6.5 Professional operating system, including:
® SMS Text Messaging Support

e Microsoft Office Mobile:

— Word Mobile

— Excel Mobile

— PowerPoint Mobile

— Outlook Mobile

Internet Explorer Mobile

Notes / Tasks

Task Manager

Calculator

Microsoft Pictures and Videos

Customized Camera and Flash control including geo-tagging through Microsoft
Pictures & Videos software

Flashlight mode control application

Calendar / Contacts

Windows Media Player

Messenger

Adobe Acrobat Reader

Trimble SatViewer (GPS interface software application)

Operating system languages options (customer provisionable):
Simplified Chinese, English, French, German, Japanese, Spanish

Trimble Field Software Solutions

The Trimble TSC3 controller runs the Trimble Access field software. In addition, a
number of regional solutions are available. For more information on the field software
that's best for you, contact your local Trimble authorized distribution partner.

Standard Accessories (included)
28.9 Wh Li-lon battery
International AC power supply
Hand strap

USB cable (mini)

Stylus tether

Stylus with spring tip (pkg of 2)
Screen protectors

Audio port dust cover

I/O port dust covers

Standard soft case

Quick start guide sheet

e Radio antenna for integrated 2.4 GHz radio modem (optional)

Optional Accessories

e Deluxe carry case

¢ Individual battery charger

e Range pole bracket

e 12V vehicle charging kit

e Desk docking cradle with USB host, USB client, and 10/100 Mbps
Ethernet connections

All standard accessories are also available to order separately.

HARDWARE

Physical Specifications
Size .. 141 mm x 278 mm x 64 mm (5.6 in x 10.9 in x 2.5 in)
80 mm (3.2 in) at handgrip
Weight. .. ... 1.04 kg (2.3 Ib) including rechargeable battery
1.10 kg (2.4 Ib) including rechargeable battery
and optional internal 2.4 GHz radio-modem
HOUSING .+« o oo Polycarbonate (case), Hytrel® (overmold)

1 Unit is idle with backlight turned on, no radios turned on, moderate temperatures
2 CDMA modem only supports the Verizon network (USA).

© 2012-2015, Trimble Navigation Limited. All rights reserved.Trimble and the Globe & Triangle logo are trademarks of Trimble
Navigation Limited, registered in the United States and in other countries. Access is a trademark of Trimble Navigation Limited. The
Bluetooth word mark and logos are owned by the Bluetooth SIG, Inc. and any use of such marks by Trimble Navigation Limited is
under license. Microsoft is a registered trademark of Microsoft Corporation in the United States and/or other countries. All other
trademarks are the property of their respective owners. PN 022543-512E (07/15)

TRIMBLE AUTHORIZED DISTRIBUTION PARTNER

Trimble TSC3 Controller

ENVIRONMENTAL SPECIFICATIONS
Meets or exceeds:

Operating Temperature. . . ................... -30 °C to 60 °C (-22 °F to 140 °F)
Storage Temperature. ... ........ ... ... —40 °C to 70 °C (-40 °F to 158 °F)
Temperature shock. .. ... o —35 °C/65 °C (-31 °F/149 °F)
MIL-STD-810G, Method 503.5, Procedure |

Humidity .. ... 90%RH temp cycle =20 °C/60 °C (-4 °F/140 °F)
MIL-STD-810G, Method 507.5

Sand & dust. ....... IPéx: 8 hours of operation with blowing talcum powder (IEC-529)
Water. . .................. IPx7: Immersed in 1 m of water for 30 minutes (IEC-529)
Drop.......oooiii 26 drops at room temperature from 1.22 m (4 ft)

onto plywood over concrete
MIL-STD-810G, Method 516.6, Procedure IV

Vibration ............. .. ... General Minimum Integrity and Loose Cargo test
MIL-STD 810G, Method 514.6, Procedures |, I
Altitude .. ..o 4,572 m (15,000 ft) at 23 °C (73 °F)

and 12,192m (40,000 ft.) at —30 °C (22 °F)
MIL-STD-810G, Method 500.5, Procedures |, II, Ill

ELECTRICAL SPECIFICATIONS
Processor: Texas Instrument Sitara™
(800 MHz)
Memory: 256 MB RAM
Storage: 8 GB non-volatile NAND Flash onboard
Expansion: SDHC memory slot, USB host internal embedded expansion slot (for
future use)
Batteries: 11.1 V, 2600 mAh, 28.9 Wh Li-lon rechargeable pack
— Battery life of 34 hours under normal operating conditions' .
— Full charge in 3.0 hours.
Notification LEDs: 3 x tri-colored notification LEDs
Display:
— 4.2in (107 mm) landscape VGA display, 640 x 480 pixels
— Sunlight-readable color TFT with LED backlight, resistive touchscreen
e Keyboard:
— Full QWERTY keypad with 10-key number pad, directional buttons, and
4 programmable buttons
— "ABCD" style keypad option with 10-key number pad, directional buttons, and
4 programmable buttons available
Audio: Integrated speaker and microphone with 3.5 mm stereo headset connection
for audio system events, warnings, and notifications.
e |/O: USB Host (full speed), USB Client (high speed), DC power port, 9-pin serial
RS-232
* Wireless:
— Integrated Bluetooth 2.0+EDR, integrated Wi-Fi 802.11 b/g
— Integrated quad-band GSM/GPRS/EDGE: 850/900/1800/1900 MHz
— 2/6 Mbit/s 3G HSDPA GSM WWAN
— Integrated 2.4 GHz frequency hopping spread-spectrum rad\o modem (optional)
— Dual band CDMA2000 in Bands BCO and BC1 (800/900MHz)?
e Camera/ GPS / Compass / Accelerometer:
— 5 MP auto focus camera with dual white light LED flash, LED flashlight function
— Integrated GPS (WAAS enabled)
— Integrated compass
— Integrated accelerometer

CERTIFICATIONS

Class B Part 15 FCC certification, CE Mark approval and C-tick approval. RoHS
compliant. Bluetooth type approvals and regulations are country specific.
MIL-STD-810G, IP 67, MIL-STD-461, PTCRB, GCF compliant, Wi-Fi Alliance certified,
AT&T Network Compatible.

Country type certifications: USA, Canada, EU, New Zealand, Australia, Brazil.
Pending certifications: Malaysia, China (PRC), India, Japan, Republic of Korea, Russia,
Taiwan, Thailand, UAE

RECYCLING INFORMATION
For product recycling instructions and more information, please go to
www.trimble.com/environment/summary.html.

3715 series ARM® Cortex "—A8 Processor

Specifications subject to change without notice.

€@ €)Bluetooth

NORTH AMERICA
Trimble Navigation Limited
10368 Westmoor Dr Am Prime Parc 11
Westminster CO 80021 65479 Raunheim
USA GERMANY

EUROPE
Trimble Germany GmbH

ASIA-PACIFIC
Trimble Navigation
Singapore Pty Limited
80 Marine Parade Road
#22-06, Parkway Parade
Singapore 449269
SINGAPORE

& Trimble.




KEY FEATURES

TRIMBLE R8
GNSS SYSTEM

THE INDUSTRY LEADING TOTAL GNSS
SOLUTION

The Trimble® R8 GNSS system has long set the bar for
advanced GNSS surveying systems. Through advanced
Trimble 360 tracking technology and a comprehensive
set of communication options integrated into a flexible
system design, this integrated GNSS system delivers
industry-leading performance. For surveyors facing
demanding RTK applications, the Trimble R8 is an
invaluable GNSS partner.

TRIMBLE 360 RECEIVER TECHNOLOGY
Future-proof your investment

Powerful Trimble 360 receiver technology integrated

in the Trimble R8 supports signals from all existing and
planned GNSS constellations and augmentation systems
providing unmatched GNSS tracking performance. With
this leading-edge technology, it is now possible for
surveyors to expand the reach of their GNSS rovers into
areas that were previously too obscured, such as under
trees and in dense urban areas.

With two integrated Trimble Maxwell™ 6 chips, the
Trimble R8 offers an unparalleled 440 GNSS channels.
Also capable of tracking carrier signals from a wide
range of satellite systems, including GPS, GLONASS,
Galileo, BeiDou (COMPASS), and QZSS, the Trimble R8
provides a robust solution for surveyors.

The CMRx communications protocol in the Trimble

R8 provides unprecedented correction compression

for optimized bandwidth and full utilization all of the
satellites in view, giving you the most reliable positioning
performance.

Designed with the future in mind, Trimble 360
technology is optimized to receive future planned signals
as the number of available satellites continues to grow.
With Trimble 360 technology, the Trimble R8 delivers
business confidence with a sound GNSS investment for
today and long into the future.

FLEXIBLE SYSTEM DESIGN

The Trimble R8 combines the most comprehensive
feature set into an integrated and flexible system design
for demanding surveying applications. Connect directly
to the controller, receive RTK network corrections,

and connect to the Internet via comprehensive
communication options. With a built-in transmit/receive
UHF radio, the Trimble R8 enables ultimate flexibility for
rover or base operation. As a base station, the internal
NTRIP caster provides you customized access' to base
station corrections via the Internet.

1 Cellular modem required.

DATASHEET

Trimble’s exclusive Web UI™ eliminates travel
requirements for routine monitoring of base station
receivers. Now you can assess the health and status
of base receivers and perform remote configurations
from the office. Likewise, you can download post-
processing data through Web Ul and save additional
trips out to the field.

AN INDUSTRY LEADING FIELD SOLUTION
If you're seeking the industry leading field solution,
pair the Trimble R8 GNSS receiver with one of our
powerful Trimble controllers, such as the Trimble
TSC3, Trimble CU or Trimble Tablet Rugged PC
featuring Trimble Access™ field software. These
rugged controllers bring the power of the office

to the field through an intiutive Windows-based
interface.

Trimble Access field software offers numerous
features and capabilities to streamline the flow of
everyday surveying work. Streamlined workflows
such as Roads, Monitoring, Mines, and Tunnels—
guide crews through common project types and
allows crews to get the job done faster with less
distractions. Survey companies can also implement
their unique workflows by taking advantage of the
customization capabilities available in the Trimble
Access Software Development Kit (SDK).

Need to get data back to the office immediately?
Benefit from real-time data sharing via Trimble Access
Services, now available with any valid Trimble Access
maintenance agreement.

Back in the office, seamlessly transfer your field data
using Trimble Business Center. Edit, process, and
adjust collected data with confidence.

The Trimble R8 GNSS system—the industry leader for
GNSS surveying applications.

@ Trimble.



PERFORMANCE SPECIFICATIONS
Measurements
e Advanced Trimble Maxwell 6 Custom Survey GNSS chips with 440 channels
e Future-proof your investment with Trimble 360 tracking
¢ High precision multiple correlator for GNSS pseudorange measurements
¢ Unfiltered, unsmoothed pseudorange measurements data for low noise, low
multipath error, low time domain correlation and high dynamic response
o Very low noise GNSS carrier phase measurements with <1 mm precision in a
1 Hz bandwidth
¢ Signal-to-Noise ratios reported in dB-Hz
e Proven Trimble low elevation tracking technology
o Satellite signals tracked simultaneously:
- GPS: L1C/A, L1C, L2C, L2E, L5
— GLONASS: L1C/A, L1P L2C/A, L2P, L3
— SBAS: L1C/A, L5 (for SBAS satellites that support L5)
— Galileo: E1, E5A, E5B
— BeiDou (COMPASS): B1, B2
e SBAS: QZSS, WAAS, EGNOS, GAGAN
e Positioning rates: 1 Hz, 2 Hz, 5 Hz, 10 Hz, and 20 Hz

POSITIONING PERFORMANCE'
Code differential GNSS positioning

Horizontal. . .. ... .. . 0.25m + 1 ppm RMS
Vertical . . ..o 0.50 m + 1 ppm RMS
SBAS differential positioning accuracy?. .. ............... typically <5 m 3DRMS

STATIC GNSS SURVEYING
High-precision static

Horizontal. . .. ... . 3 mm + 0.1 ppm RMS
Vertical . ..o 3.5 mm + 0.4 ppm RMS
Static and FastStatic

Horizontal. . .. ... . 3 mm + 0.5 ppm RMS
Vertical . ..o 5 mm + 0.5 ppm RMS

POSTPROCESSED KINEMATIC (PPK) GNSS SURVEYING
Horizontal. . .. ... . 8 mm + 1 ppm RMS
Vertical . ..o 15 mm + 1 ppm RMS

REAL-TIME KINEMATIC SURVEYING

Single Baseline <30 km

Horizontal. . . ... .. 8 mm + 1 ppm RMS
Vertical . ..o 15 mm + 1 ppm RMS

NETWORK RTK?

Horizontal. . ... ... 8 mm + 0.5 ppm RMS
Vertical . ..o 15 mm + 0.5 ppm RMS
Initialization time®. . . .. .. ... typically <8 seconds
Initialization reliability* .. ... ... ... ... typically >99.9%

Precision and reliability may be subject to anomalies due to multipath, obstructions, satellite geometry, and
atmospheric conditions. The specifications stated recommend the use of stable mounts in an open sky view, EMI and
multipath clean environment, optimal GNSS constellation configurations, along with the use of survey practices that
are generally accepted for performing the highest-order surveys for the applicable application including occupation
time appropriate for baseline length. Baselines longer than 30 km require precise ephemeris and occupations up to
24 hours may be required to achieve the high precision static specification.

Depends on SBAS system performance.

Network RTK PPM values are referenced to the closest physical reference station.

May be affected by atmospheric conditions, signal multipath, obstructions and satellite geometry. Initialization
reliability is continuously monitored to ensure highest quality.

Receiver will operate normally to —40° C, internal batteries are rated to —20° C, optional internal cellular modem
operates to -40° C.

Tracking GPS, GLONASS and SBAS satellites.

Varies with temperature and wireless data rate. When using a receiver and internal radio in the transmit mode, it is
recommended that an external 6 Ah or higher battery is used. The specified operating times on an internal battery
for the cellular receive option are in GSM CSD (Circuit-Switched Data) or GPRS PSD (Packet-Switched Data) mode.
Varies with terrain and operating conditions.

Bluetooth type approvals are country specific.
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DATASHEET

HARDWARE
Physical
Dimensions (WxH) . ....................... 19 cm x 10.4 cm (7.5 in x 4.1 in),
including connectors
Weight. .. ... . 1.52 kg (3.35 Ib) with internal battery,
internal radio with UHF antenna
3.81 kg (8.40 Ib) items above plus range pole,
controller, and bracket
Temperature®
Operating. .. ... —40° C to +65° C (-40° F to +149° F)
Storage. . ... —40° C to +75° C (-40° F to +167° F)
Humidity. .. .o 100%, condensing
Water/dustproof . .. .......... ... ..., IP67 dustproof, protected from temporary
immersion to depth of 1 m (3.28 ft)
Shock and vibration . ......... ... ... oL Tested and meets the following
environmental standards:
Shock . ... ... Non-operating: Designed to survive a 2 m (6.6 ft) pole
drop onto concrete. Operating: to 40 G, 10 msec, sawtooth
Vibration. . ... MIL-STD-810F, FIG.514.5C-1
Electrical
e Power 11 V DC to 28 V DC external power input with over-voltage protection on

Port 1 (7-pin Lemo)

Rechargeable, removable 7.4V, 2.6 Ah Lithium-lon battery. Power consumption® is
3.2 W in RTK rover mode with internal radio and Bluetooth in use.

Operating times on internal battery:”

— 450 MHz receive only option. . .. ... ... .. 5.0 hours
— 450 MHz receive/transmit option (O.5W) . ..................... 2.5 hours
— Cellular receive option . . ... ..o 4.0 hours

Communications and Data Storage

Serial: 3-wire serial (7-pin Lemo) on Port 1; full RS-232 serial on Port 2

(Dsub 9 pin)

Radio modem: fully Integrated, fully sealed internal 450 MHz receiver/transmitter
option:

— Transmit power: 0.5 W

— Range®: 3-5 km typical/10 km optimal

Cellular: fully integrated, sealed internal GSM/GPRS/EDGE/UMTS/HSPA+ modem
option. CSD (Circuit-Switched Data) and PSD (Packet-Switched Data) supported.
Global Operation:

— Penta-Band UMTS/HSPA+ (850/800, 900, 1900, and 2100 MHz)

— Quad-Band GSM/CSD & GPRS/EDGE (850, 900, 1800, and 1900 MHz)
Bluetooth: fully integrated, fully sealed 2.4 GHz communications port
(Bluetooth®)?

External communication devices for corrections supported on Serial and
Bluetooth ports

Data storage: 56 MB internal memory, 960 hours of raw observables (approx.
1.4 MB/day), based on recording every 15 sec from an average of 14 satellites

Data formats

CMR: CMR+, CMRx input and outputs

RTCM: RTCM 2.1, RTCM 2.3, RTCM 3.0, RTCM 3.1 input and outputs

Other outputs: 23 NMEA outputs, GSOF, RT17 and RT27 outputs, supports BINEX
and smoothed carrier

Web UI

Offers simple configuration, operation, status and data transfer
Accessible via Serial and Bluetooth

Supported Trimble Controllers

Trimble TSC3 controller, Trimble CU controller, Trimble Tablet Rugged PC

Certifications
FCC Part 15 (Class B device), Part 15.247 and Part 90; ICES-003, RSS-210 and
RSS-119; CE Mark; C-Tick; Bluetooth EPL

Specifications subject to change without notice.

NORTH AMERICA
Trimble Navigation Limited
10368 Westmoor Dr
Westminster CO 80021
USA

Ce€C €)Bluetooth

EUROPE

Trimble Germany GmbH
Am Prime Parc 11
65479 Raunheim
GERMANY

ASIA-PACIFIC
Trimble Navigation
Singapore Pty Limited
80 Marine Parade Road
#22-06, Parkway Parade
Singapore 449269
SINGAPORE

Trimble.



TECHNICAL NOTES

Trimble Business Center

OFFICE SOFTWARE

ENABLING FIELD TO
FINISH WORKFLOWS WITH
CONFIDENCE

Harness the power of geospatial data reliably.
Trimble” Business Center enables you to
efficiently edit, process, adjust and create
deliverables with confidence.

Complete Software Solution

Comprehensive workflows for Survey, GIS,
and specialist service providers creating
deliverables from traditional data types

or expanding to the latest point cloud and
imagery data from terrestrial, mobile and
aerial sensors. One software does it all:
eliminating historically disjointed workflows,
supporting the needs and flexibility of multi-
disciplined businesses and reducing costs of
software purchases and training.

Data Integration

Combine data from GNSS, total stations, and
levels to achieve the most accurate horizontal
and vertical results. Enhance visualization and
data richness with points clouds, imagery, BIM
and CAD models as well as PDFs to create

the ultimate in complete project deliverables.
Market leading data integration allows users
to easily adopt new sensor technology to
respond to evolving customer needs.

Confidence Inspiring Results

TBC is loaded with all the necessary tools
to control, manage and check your data

— ensuring the most accurate and precise
results. Don't put up with fragmented data
sets or questionable data that causes costly
mistakes and jeopardizes your business
reputation. TBC provides the confidence to
ensure every project is correct.

Rich Deliverables

TBC enables you to deliver a multitude

of application based deliverables such

as QAreports, surfaces, CAD plans and
complex alignment/corridor designs. Strong
partnerships with major CAD and GIS
packages ensure that data transactions with
TBC are seamless and highly productive.

Key Features

A customizable user interface enhances
the Trimble Business Center experience.
For users who wish to maximize their
efficiency, the Trimble Business Center
ribbon interface makes functions easy to
find and understand.

» Add frequently used functions to the
quick access toolbar

» Create ribbon tabs with streamlined
workflows

> Specify any website as the start page

2D Ted
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SUPPORTED WORKFLOWS

One office software does it all.

Control Surveying

Confidently produce reliable control coordinates for the span of the entire project

Create projects with a wide selection of coordinate systems and geoid models
Review, edit and process GNSS, total station, and leveling observations

Postprocess static GNSS data with Trimble's HD-GNSS processing engine for more
e - - reliable positions

— — T Adjust traverses and complete networks containing GNSS, total station, and leveling
— observations

Adjust leveling data and integrate into
network adjustments

e ——
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Field to Finish

Easily create CAD-ready deliverables directly from survey data

Import any existing raster and vector data for bidding estimates and project planning
Process feature codes, compute volumes and automatically model terrain

i Create surfaces and contours from points and breaklines to accurately model terrain
y T ' » Plot and save your survey designs in a variety of CAD and GIS formats

L3 3 - ] ;1

Retrieve Open Street Map data through the Data
Marketplace for use in survey designs

GIS Feature Collection
Expand the utilization of your survey systems by creating GIS deliverables for your clients

Create and manage rich feature libraries matching attribute schema, layers and symbology
from GIS and CAD

Process feature codes to automatically create geometry and attributes

Import/Export features to a variety file formats including ESRI shape files and geodatabase

— XML files
. Extract features and schema from ) .
= : GIS with ease Directly connect to the GIS data system of record to extract schema and data enabling

efficient GIS operations

Construction Staking

Ensure that your staking projects are performed correctly and recorded for verification

Import road and site designs directly using variety of CAD and BIM formats

Create points, lines, alignments, surfaces, and corridors to stake out with Trimble Access,
machine control systems and other positioning solutions

Review and report on as-staked locations from field devices

Automatically create points at horizontal and
vertical offsets from an alignment for stakeout

TRANSFORMING THE WAY THE WORLD WORKS



Trimble Business Center orFICE SOFTWARE

Data Prep

Make sure your data is clean, up-to-date JOin the TBC Fam”y TOday

and delivered in the right format to get the
job done

Our mission is to serve survey and GIS

&

Import and organize CAD and PDF data professionals with the best solutions
3 - . Rapidly extract and digitize data from possible. We are a team of survey and GIS
i &% : vector PDFs professionals and understand what it takes
e ] ; b % — = _ Elevate 2D contours, points , lines and to getthe job doneright.

polygons into 3D models

Elevate existing 2D CAD drawings into 3D models
for stakeout and machine control

Together with our world class distribution
network we are making sure we support
your business needs.

Drafting Starting to use a new software can often
be intimidating. We offer a variety of helpful

Produce your final survey and roadway design )
: y y y g materials and a world class support network
plots with ease : i )
e s L to make you productive quickly. Lgarnmg
% Use Dynaviews to efficiently place your new software has never been easier.
— — H :
model data into plotting sheet
OCELSPACcS into plotung sheets Take a look at some of our resources below.
— — Efficiently add dynamic labels, line and
curve tables, scale bars and other map TBC Power Hour:
elements http:/infogeospatial.trimble.com/
Inspect and edit cross-sections layout before Automatically plot profiles and cross- TBC_PowerHour.html
plotting sections for alignment based surfaces ) L
or corridors Trimble website:

o http://www.trimble.com/TBCSurvey
Create 3D PDFs for easy communication

and collaboration with project team YouTube:
members and clients https:/www.youtube.com/user/TBCSurvey
Terrestrial Photogrammetry Trimble Community:

) https://community.trimble.com/welcome
Measure and model from Trimble VISION

images in the comfort of your office Facebook:
https://www.facebook.com/

Accurately extract 3D geometry and Trimble-Business-Center

features from images to create rich CAD
and GIS deliverables
Generate point clouds and surfaces for
volumetrics and modeling
Terrestrial photogrammetry adds rich detail Produce high resolution .html, Google
to surveys ) '

Earth and .jpeg panoramas

Aerial Photogrammetry

Produce accurate orthomosaics and
terrain models from UAS data with highly
automated workflows

Create high resolution point clouds,
orthomosaics and elevation raster
DSM/DTMs

Create accurate 3D terrain models for
volumetric computations and design

Produce high-value deliverables from UAS data

Seamlessly integrate UAS deliverables with
other surveyed data types

>
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TECHNICAL NOTES

Trimble Business Center orFICE SOFTWARE

FLEXIBLE LICENSING OPTIONS

Whether your business requires a single license or a multi-user enterprise
license, Trimble Business Center offers flexible licensing options to meet
your requirements:

» USB hardware licenses for individual workstations

« Software code licenses for individual workstations and network servers

ATRIMBLE BUSINESS CENTER EDITION MATCHED TO

YOUR BUSINESS REQUIREMENTS

A comprehensive and scalable toolset for every Geospatial business

» Base Edition: Supports quality-check workflows, network adjustment,
feature code processing, COGO, CAD, reporting and L1 GPS processing

« Complete Edition: All of the features of the TBC Base Edition plus
site calibration, full GNSS processing, surfaces, volumetrics, more-
advanced CAD, and point cloud tools

« Advanced Edition: All of the features of the Complete Edition plus more-
automated CAD, corridor/alignment design, and support for Trimble
VISION terrestrial photogrammetry

+ Aerial Photogrammetry Module: Data processing and deliverable
production for Trimble UAS

« Advanced Drafting Module: Simplified, highly-automated plotting of
survey data including sectional views

« Data Prep Module: Existing drawing cleanup and conversion of 2D
drawings into actionable 3D models

+ GIS Module: Seamless connection to geodatabases to integrate high-
accuracy survey operations with GIS
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SYSTEM RECOMMENDATIONS
Operating system

» Microsoft Windows® 7 (64-bit version)
+ Microsoft Windows 8 (64-bit version)
* Microsoft Windows 10 (64-bit version)

Processor
Recommended ......................... Intel® Pentium® Dual-Core E2160
(1.80 GHz, 1 MB L2 Cache, 800 FSB) or better

Random Access Memory (RAM)

MU, 2GB
Recommended ............ ... ... ... 8 GB or greater
Hard disk

Recommended ......... ... .. 5 GB or more
Graphics ................. DirectX 9 (or higher) compatible graphics card

with 512 MB memory or more
Note: To display point cloud data (if applicable),
graphics card must support Open GL 3.2

Monitor ... 1280x1024 or higher resolution
with 256 or more colors (at 96 DPI)
170 POrts oo USB 2.0 port

SUPPORTED LANGUAGES

+ Chinese Simplified « English UK « ltalian « Portuguese
« Czech « Finnish « Japanese * Russian
+ Dutch « French » Korean + Spanish
« English US « German « Norwegian « Swedish
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Contact your local Trimble Authorized Distribution Partner for more information

NORTH AMERICA

Trimble Navigation Limited
10368 Westmoor Dr
Westminster CO 80021
USA

EUROPE

Trimble Germany GmbH
Am Prime Parc 11
65479 Raunheim
GERMANY

© 2006-2016, Trimble Navigation Limited. All rights reserved. Trimble, the Globe & Triangle logo, and DiNi are trademarks of Trimble Navigation Limited, registered in the United States and in other

countries. Access, VISION, and VX are trademarks of Trimble Navigation Limited. Microsoft and Windows Mobile are either registered trademarks or trademarks of Microsoft Corporation in the United

States and/or other countries. All other trademarks are the property of their respective owners. PN 022543-256M (04/16)
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Trimble Navigation
Singapore Pty Limited
80 Marine Parade Road
#22-06, Parkway Parade
Singapore 449269
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“#™ ATeledyne Odom Hydrographic Echo Sounder Datasheet

Teledyne Odom Hydrographic

Hydrotrac || g

Single-Frequency
Portable Hydrographic
Echo Sounder

Precise Data
Collection in
Adverse Conditions

Specifically designed for work in less-than-ideal

circumstances on small survey boats and inflatable
watercraft, the HYDROTRAC™ |l offers compact
portability and the confidence of knowing you're using

a proven Odom product. It is completely waterproof — — _. — = s =
and comes equipped with the same advanced features = s = = g
you’ve come to trust and depend on in Odom echo
sounders.

Photo courtesy Pan Asia Engineering

PRODUCT FEATURES

¢ 8.5in/216mm thermal printer Auto scale change (phasing) Fix mark annotation: date, time, fix no.,

Annotation printed on chart Separate adjustment for power P ] 5 7 1Lty

LCD display (1 in. high) and pulse width Flash Memory upgrades by SD card
Optional internal GPS with WAAS Heave input from motion sensor Built-in simulator
TVG curve for side scan and bathymetry Full echogram output through Ethernet

Output: NMEA, ECHOTRAC, DESO 25, etc. IP67

Sealed keypad controls

Manual/remote mark command
Splashproof (with frontcoverin-ptace)

TELEDYNE
O0DOM HYDROGRAPHIC

ATeledyne Marine Company Everywhereyoulook™

n



ATeledyne Odom Hydrographic Datasheet

Rydrotrac |l

Frequency Agile Operator selectable through menu - 24, 28, 33,40, 100, 120, 200, 210 and 340 kHz
Output Power 600 watts
Power Requirement 11-28 VDC
Resolution 0.1ft/0.01m
Accuracy 200 kHz - 1cm (0.1% of depth value (corrected for sound velocity)
33 kHz - 10cm 0.1% of depth value (corrected for sound velocity)
Maximum Depth Range 600m or 1800 ft.
Environmental Operating 0°-45°C
Storage -20°-45°C
Communication 2 RS232 ports or 1 RS232 and 1 RS422 8 bit data
Ethernet port 1600 samples/ping
Printer High resolution 8 dot/mm (203 dpi); 16 gray shades; 216mm (8.5 in) wide thermal paper;
External ON/OFF switch; paper advance control
Dimensions 368 mm (14.5 in) H x 419 mm (16.5 in) W x 203 mm (8 in) D
Weight 22.5 Ibs (10.2 kg)
Display Panel Layout 4 Line x 20 character display Chart Feed
OFF/STBY/LOW/MED/HI power settings Separate panel overlays for display and chart controls
Chart ON/OFF with LED inside Keypad (arrow keys)
Chart Advance Power
Sensitivity Gain
Sensor I/0 MRU Annotates chart
Heave corrects data Embeds position in Ethernet packet
Outputs MRU data in Ethernet packet
Software TOH's Windows based software included: eChart Display, Control & Logging Software
Options 200 kHz or 340 kHz side scan transducer
Wide selection of transducers
Remote display
Lid with window

Transit case with wheels
Internal GPS with WAAS differential corrections and PPS reference signal
Antenna upgrade

The HydroTrac Il
and optional lid
with window

Photo courtesy Pan Asia Engineering

Specifications subject to change without notice.
© 2014 Teledyne Odom Hydrographic, Inc. All rights reserved.

ODOM HYDROGRAPHIC Teledyne Odom Hydrographic

1450 Seaboard Avenue, Baton Rouge, Louisiana 70810-6261 USA
Tel. +1-225-769-3051 Fax: +1-225-766-5122 Email: odom@teledyne.com

"“ TELEDYNE

Everywhereyoulook™



“P™ ATeledyne Odom Hydrographic Velocimeter Datasheet

Teledyne Odom Hydrographic

Digibar Pro

Profiling Sound Velocimeter

For Seafloor and

Riverbed Surveys

The Digibar Pro is the most cost-efficient
and accurate means of determining water
column sound velocities. It quickly cali-
brates acoustic systems regardless of sea
state or current and is faster and safer than
the traditional bar check method.

Digibar Pro uses “sing-around” technology,
which automatically compensates for all
factors influencing sound velocity, includ-
ing salinity, depth, and temperature.

PRODUCT FEATURES

» Velocity profiles downloaded to
a computer

Handheld display/logger with
computer interface

Battery operated

A Teledyne Marine Company

Detachable cable (in lengths
up to 100 meters)

Sampling by depth or time
Stainless steel probe

Waterproof

n

Lightweight

Portable

Optional transit cases

Optional-Cable-Reel
+QptionatKellems grip

TELEDYNE
O0DOM HYDROGRAPHIC

Everywhereyoulook”



ATeledyne Odom Hydrographic Datasheet

Digibar

TECHNICAL SPECIFICATIONS

VELOCIMETER

Velocity Range 1400-1600 m/sec (4595-5250 ft/sec)

Velocity Resolution 0.03 m/s (0.01 ft/sec)

Temperature Range 4°-40°C (39°F - 104°F) Typical

Communications RS232, selectable baud rate and choice of output formats
Display and download/logging SW included

PROBE

Sing-Around Frequency 11kHz

Velocity Accuracy +/-0.3m/sec (+/- 1 ft/sec)

Sampling Rate 10Hz

Depth Sensor Accuracy 31.0cm (1.0 ft)

Communications RS485,19.2 Baud (two way between handset and probe)

Dimensions 373cm Lx 5.0cm D (14.7inLx 2.0in D)

Weight 1.8 kg (4 Lbs) in air

Depth Rating NTE 100m

HAND UNIT

Power Requirement Three “C” cell alkaline batteries in hand unit powers both hand unit and probe
External DC power supply available as an option for continuous SV output applications

Dimensions 29.0cm L x 14.0cm W x 9.4cm D (114 inLx 5.5inWx 3.7in D)

Weight 1 kg (2.25 lbs)

CABLE

Cable Type 4-conductor, Polyethylene-jacketed with Kevlar strength member

Breaking Strength - 182 kg (400 Lbs)
Diameter - 6.9mm (0.27 in)
Standard Cable length - 20m
Maximum Cable length - 100m

Sound Velocity Profile ! =— l

| - IlI|
o~ S
|
Optional Cable Reel. —

Specifications subject to change without notice.
© 2013 Teledyne Odom Hydrographic, Inc. All rights reserved.

=
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"“ .(IJ-EIE]E“I/?I#SROGRAPHC Teledyne Odom Hydrographic

1450 Seaboard Avenue, Baton Rouge, Louisiana 70810-6261 USA

Everywhereyoulook™ .
Tel.+1-225-769-3051  Fax: +1-225-766-5122 « Email: odom@teledyne.com



HYPACK®

Software for hydrographic data collection,
processing and final products.
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With almost 7,000 users on 7 continents, HYPACK® is the most widely used hydrographic software package in the world!
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HYPACK® supports collection, targeting and
mosaicing for both analog and digital side
scans. It's a standard feature!

HYPACK is the defacto standard for volume
computations for-dredging projects. It can compute
volumes by sections or volumes by surfaces, with a

variety of options and reports.
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HYPACK®s SURVEY program provides you with the visual
feedback needed to get your survey job done right, whether
you are on a large ship or a small dinghy.
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HYPACK®s SURVEY program handles input from over 300
GPS, range-azimuth, single and dual frequency echosounders,
gyros, magnetometers, and sub-bottom systems.
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HYPLOT let you output smooth sheets to your printer or
plotter, or save them to PDF or DXF. Choose from an array of
borders and sheet options. Design your own title block!

The CLOUD program can be used for data review and final
clean-up. It accepts HYPACK® data or any XYZ data file.

The TIN MODEL creates stunning surface models, generates
DXF contours and computes volume quantities with a variety
of jobs. Export gridded XYZ or BAG surfaces.
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HYPACK® supports both analog and digital sub-bottom
systems. It saves your data to industry standard SEG-Y. It's
a standard feature in HYPACK®!
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Create your own S-57 ENC, or edit an existing one in the
ENC EDITOR. It's a standard feature in HYPACK®!

Purneaity 01
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Generate mosaics from side scan data, multibeam
backscatter or multibeam snippets in GEOCODER. Licensed
from UNH-CCOM, it's a standard feature in HYPACK®!
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ArcGIS for Desktop

ArcGIS® for Desktop is the primary authoring
tool for the ArcGIS platform.

Beyond showing your data as points on a map, ArcGIS for
Desktop gives you the power to manage and integrate
your data, perform advanced analysis, model and automate
operational processes, and display your results on

professional-quality maps. In this example of an infectious disease outbreak, a map

In addition, you can share your maps and GIS resources created with ArcGIS for Desktop enabled public health
with ArcGISS™ Online and ArcGIS for Server. You can also officials to quickly and easily identify the list of high-priority
easily package maps and layers and make that content locations that would need to be closed to prevent the
available via ArcGIS Online. spread of the disease.
PATIENT D !F‘TﬁST}-‘\TUS STREET cImy STATE_ABER  ZIF
6022797999 B 4041 N CENTRAL AVE PHOENIX AZ 56012
BOZ23711009 B BO2 W DUNLAP AVE PHOENIX AL ‘Bs021
BOZ2731777 B 4309 M 1ETH ST PHOENIX AL 'BE0186
6022639594 B 334 EWHITTON AVE PHOENIX AL 'Bs012
6022774816 B 4401 N7TH ST PHOENIX AL 'Bs014
6029937980 B 2506 Wy MORNINGSIDE DR PHOENIX AZ 'Bs023
BOZ2431669 B 5710 M 19TH AVE PHOENIX AZ 'B5015
B022425143 B 2100 M 7TH AVE PHOENIX AL 'Bs007
6022480089 B 4554 M CENTRAL AVE PHOENIX AL ‘Be012
BO22647767 B 1513 N CENTRAL AVE PHOENIX AZ 'Bs004
BO29959260 B B340 M 27TH AVE PHOENIX AL ‘Bs017
B0Z2740181 B 1603 W BETHANY HOME RD PHOENIX AL 'BE015
6022758773 B 1341 E RUTH AVE PHOENIX AL ‘Bs020
6022493512 B 1724 W MONTEBELLO AVE PHOENIX AL ‘Bs015
BO22755466 B 201 E CAMELBACK RD PHOENIX AL 'Bs012
BOZ2461724 B 5727 M BLACK CANYON HWY  PHOENX AL 'B5015
6022744304 B 901 E INDIAN SCHOOL RD PHOENIX AL BE014
6022660650 B 1600 W CAMELBACK RD PHOENIX AL ‘Ba015
6022466929 B 2713 Wy CAMELBACK RD PHOENIX AZ ‘Bs017
6029430502 B 9015 M 5TH 5T PHOENIX AL 'B5020
B022341318 B 40 E INDIANOLA AVE PHOENIX AL 'B5012
6029449120 B 413 %W HATCHER RD PHOENIX AL Be021
6022776311 B 5031 N7TH AVE PHOENIX AZ 'Bs013
BO25813673 R 20003 M 23RD AVE PHOENIX AL ‘Bsn27
BO0Z22742910 R 525 W EARLL DR PHOENIX AL 'B5013
6022426224 R 1611 W GLEMDALE AVE PHOENIX AL ‘Be0z21
6029430445 R 1129 E BERYL AWVE PHOENIX AT 'B5020




Create, Edit, and Ensure the Quality of
Your Geographic Data

Manipulate data with a minimum number of clicks and
automate your editing workflow with the powerful
suite of editing tools provided by ArcGIS for Desktop.
Advanced editing and coordinate geometry (COGO)
tools simplify your data design, input, and cleanup.
Multiuser editing support makes it possible for
several users to edit your geodatabase at the same
time, facilitating data sharing between departments,
organizations, and field staff.

Perform the Complete Cartographic
Production Process within Your GIS

Easily create professional-quality, publication-ready
maps with ArcGIS for Desktop software’s simple
wizards, predefined map templates, an extensive
suite of map elements, and advanced drawing and
symbolization tools. The comprehensive set of
cartographic tools in ArcGIS for Desktop automates
many aspects of cartography, making map production
a less time-consuming task. Your completed maps can
be saved, printed, exported, and embedded in other
documents or applications.

Manage Your Data More Efficiently

ArcGIS for Desktop supports more than 70 data
formats, so you can easily integrate all types of data
for visualization and analysis. Create databases, define
database schemes, and administer the integrity

of databases with an extensive set of geographic,
tabular, and metadata management, creation, and
organization tools.
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Produce customized, accurate, publication-quality maps.
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ArcGIS for Desktop is also a universal data integration system.
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Search: income Arranged by Relevance hd

[ World Bank Gross National Income (GNI) | [HUD Low Income Housing Tax Credits

This map shows various characteristics of the l’*— This map shows Low income Housing Tax
World Bank topic Economic Policy relating to [ Credits which is the most important resource
Gross National Income (GNI). * for creating affordable housing in the United
T States today.

Layer Package by Intl_User_Community  5/3/2011 Details Add Layer Package by Federal_User_Community  10/11/2011 Details Add

-

rCanada Median Household Income

HUD Low Income Housing Tax Credits
This map shows Low income Housing Tax - ; This thematic map presents the median
Credits which is the most important resource 7 household income in Canada based on 2006
for creating affordable housing in the United census data at three levels of geography.
States today. i

Map Service by Federal_User_Community  10/12/2011 Details Add Map Service by ESRICanadabd ~ 11/16/2011 Details Add

-

USA_Median_Household_Income HUD Low Income Housing - 2009
’ This thematic map presents the median This layer shows county level Low Income

_ household income in the United States in 'l Housing units that are substandard, or over
W 2010. - crowded or have cost burdens.
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Access ready-to-use data directly from ArcGIS for Desktop.

Get Started Immediately with Customize ArcGIS for Desktop to Meet
Ready-to-Use Data Your Unique Needs

You can begin your visualization and analysis right away ArcGlS for Desktop includes developer tools that make
with a range of ready-to-use geospatial data acquired from it easy to build and deploy GIS applications on multiple
ArcGlIS Online or via DVD, including the following: platforms. You can also get sample code, configurable

templates, online data, and more, to help you develop
e Basemaps (streets, imagery, topographic) useful GIS applications.

¢ Demographic data

Add Even More Capabilities with Optional

e Imagery

e Consumer spending data Extensions

e Business data (such as business locations, traffic A wide-ranging suite of optional extensions dramatically
counts, and crime indexes) expands the functional capabilities of ArcGIS for Desktop

with specialized GIS tools. These extensions can add
powerful, 3-D visualization and analysis; comprehensive
raster-based spatial modeling and analysis; advanced
routing, closest facility, and service area analysis; and much

In addition, Esri has a large online community of users who
regularly contribute their data and make it available to
everyone via the cloud.

more.
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Examine Relationships

l. B
o
.-l T

e

©  Where are my customers?

©  Where should | put new stores or facilities?

©  Who is impacted in an emergency?

@ What is the best way to respond to a power

outage?

What are the highest traffic areas of a city?

©  Which land parcels have taxes owed?

@ What is the environmental impact of a new

Try ArcGIS for Desktop
today esri.com/trydesktop.

development?



@ esri

Understanding our world.

Esri inspires and enables people to positively impact their
future through a deeper, geographic understanding of the
changing world around them.

Governments, industry leaders, academics, and nongovernmental
organizations trust us to connect them with the analytic knowledge
they need to make the critical decisions that shape the planet. For
more than 40 years, Esri has cultivated collaborative relationships
with partners who share our commitment to solving earth’s most

pressing challenges with geographic expertise and rational resolve.

Today, we believe that geography is at the heart of a more resilient
and sustainable future. Creating responsible products and solutions
drives our passion for improving quality of life everywhere.

Contact Esri

380 New York Street
Redlands, California 92373-8100 usa

1800447 9778
T 909 793 2853
F 909 793 5953
info@esri.com

esri.com

Offices worldwide

esri.com/locations
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or services mentioned herein may be trademarks, service marks, or registered marks of their respective mark owners.
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Date Monument Operator/Crew Session # | Start Time End Time  Length | Rec. Serial #
10/14/2015| BICM2-MPH-01 Stuart Babin 1 9:56 16:06 6:10 4816K31944
10/15/2015 BICM2-MPH-01 Stuart Babin 2 8:13 16:00 7:47 4816K31944
10/16/2015| BICM2-MPH-01 Stuart Babin 3 8:21 13:09 4:48 4816K31944
10/28/2015 BICM2-MPH-01 Stuart Babin 4 9:44 16:02 6:18 4816K31944
10/29/2015 BICM2-MPH-02 Stuart Babin 1 8:23 16:05 7:42 4816K31944
10/30/2015 BICM2-MPH-02 Stuart Babin 2 8:05 13:43 5:38 4816K31944
11/3/2015 BICM2-MPH-02 Stuart Babin 3 12:16 16:11 3:55 4816K31944
11/4/2015 | BICM2-MPH-02 Stuart Babin 4 8:54 16:52 7:58 4816K31944
11/5/2015 BICM2-MPH-02 Stuart Babin 5 8:59 16:57 7:58 4816K31944
11/6/2015 | BICM2-MPH-02 Stuart Babin 6 9:07 13:43 4:36 4816K31944
11/30/2015| BICM2-MPH-02 Stuart Babin 7 11:43 17:09 5:26 4816K31944
12/1/2015 | BICM2-MPH-02 Stuart Babin 8 9:16 16:49 7:33 4816K31944
12/8/2015 BICM2-MPH-02 Stuart Babin 9 10:47 16:18 5:31 4816K31944
12/9/2015 | BICM2-MPH-02 Stuart Babin 10 10:10 15:15 5:05 4816K31944
12/10/2015| BICM2-MPH-02 Stuart Babin 11 9:02 13:58 4:56 4816K31944
1/29/2016 | BICM2-MPH-02 Stuart Babin 12 11:13 17:09 5:56 4816K31944

1/30/2016 @ BICM2-MPH-02 Stuart Babin 13 9:26 16:39 7:13 4816K31944
1/31/2016 | BICM2-MPH-02 Stuart Babin 14 9:17 16:56 7:39 4816K31944
2/10/2016 | BICM2-MPH-03 Stuart Babin 1 12:03 17:21 5:18 4816K31944
2/11/2016 BICM2-MPH-03 Stuart Babin 2 9:21 16:54 7:33 4816K31944
2/12/2016 | BICM2-MPH-03 Stuart Babin 3 9:07 14.01 4:54 4816K31944
3/15/2016 BICM2-MPH-03 Stuart Babin 4 9:14 16:37 7:23 4816K31944
3/16/2016 | BICM2-MPH-03 Stuart Babin 5 8:17 17:01 8:44 4816K31944
3/17/2016 BICM2-MPH-03 Stuart Babin 6 8:23 15:27 7:04 4816K31944
4/4/2016 | BICM2-MPH-04 Stuart Babin 1 8:18 17:10 8:52 4816K31944
4/5/2016 BICM2-MPH-04 Stuart Babin 2 7:50 16:23 8:33 4816K31944
4/6/2016 | BICM2-MPH-04 Stuart Babin 3 7:28 14:11 6:43 4816K31944
4/25/2016 | BICM2-MPH-04 Stuart Babin 4 8:21 16:36 8:15 4816K31944
4/26/2016 BICM2-MPH-04 Stuart Babin 5 7:39 15:44 8:05 4816K31944
4/27/2016 | BICM2-MPH-02 Stuart Babin 15 7:54 10:45 2:51 4816K31944
5/7/2016 | BICM2-MPH-04 Stuart Babin 6 8:20 10:59 2:39 4816K31944
6/8/2016 | BICM2-MPH-01 Patrick Mokhtarnejad 5 9:32 15:29 5:57 4816K31944
6/10/2016 | BICM2-MPH-01 | Patrick Mokhtarnejad 6 9:14 13:57 4:43 4816K31944
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Network Adjustment Report

Page 1 of 34

Project File Data Coordinate System

Name: C:\Users\ldrennan\Documents\Trimble Name: US State Plane 1983
Business Center\12063-04 Static All data.vce |Datum: NAD 1983 (Conus)

Size: 427 KB Zone: Louisiana South 1702

Modified:  6/23/2016 8:11:04 AM (UTC:-5) Geoid: GEOIDI12A (Conus)

Time zone: Central Standard Time
Reference

number:

Description:

Comment 1:

Comment 2:

Comment 3:

Vertical datum:

Additional Coordinate System Details

Local Site Settings

Project latitude: ? Ground scale factor: 1
Project longitude: ? False northing offset: 0.000 ft
Project height: 0.000 ft False easting offset: 0.000 ft

Network Adjustment Report

Adjustment Settings
Set-Up Errors
GNSS
Error in Height of Antenna: 0.006 ft
Centering Error: 0.010 ft

Covariance Display

Horizontal:

Propagated Linear Error [E]:  U.S.
Constant Term [C]: 0.000 ft
Scale on Linear Error [S]: 1.960
Three-Dimensional

Propagated Linear Error [E]:  U.S.
Constant Term [C]: 0.000 ft
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Network Adjustment Report Page 2 of 34
Scale on Linear Error [S]: 1.960
Adjustment Statistics

Number of Iterations for Successful Adjustment: 2

Network Reference Factor: 1.00

Chi Square Test (95%): Passed

Precision Confidence Level: 95%

Degrees of Freedom: 876

Post Processed Vector Statistics

Reference Factor: 1.00

Redundancy Number: 876.00

A Priori Scalar: 1.36

Control Coordinate Comparisons
Values shown are control coordinates minus adjusted coordinates.
Point ID ANorthing AEasting AElevation AHeight
(US survey foot) (US survey foot) (US survey foot) (US survey foot)
AMER 0.018 0.001 ? -0.082
|GRIS | -0.019|| 0.005|| 7| 0.060)|
ILMCN | -0.015|| -0.045| 2| 0.084]
Control Point Constraints
Point ID || Tvpe North o Easto Height ¢ Elevation o
yp (US survey foot) (US survey foot) (US survey foot) (US survey foot)

I[HOUM | Local | Fixed || Fixed || Fixed || |
[Fixed = 0.000003(US survey foot) |
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Network Adjustment Report

Adjusted Grid Coordinates

Page 3 of 34

Point Northing ([Northing Error| Easting |Easting Error Ele(vl?;lon Elevation Error

(US survey|| (US survey || (US survey || (US survey (US survey |Constraint
1D survey

foot) foot) foot) foot) foot)
foot)
AMER [4°332-181 0.005 [F279311:625 0.005 || 34.906 0.006
GRis |[231033493 0.005 [[719390-178 0.005 || 27.315 0.006
HoUMIP97729.333 5 [3474618.955 o | 45350 N
Lmen [272191-108 0.005 [49°143-541 0.005 || 31.596 0.006
1841PH- 200853.423 0.009 |3412270.759 0.009 | 2234 0.012
lg/éPH— 203451.118 0.006 |3448600.617 0.006 | 3.808 0.008
g/;PH— 207159.089 0.008 |P491737.778 0.008 | 4885 0.010
lg/iPH— 216709.746 0.010 |3534426.105 0010 | 3.6 0.011
Adjusted Geodetic Coordinates
. . . Height Height Error .

Point ID Latitude Longitude (US survey foot) || (US survey foot) Constraint
IAMER || N29°26'58.49778" || W91°20'17.21180" | -47.178 || 0.006 || |
IGRIS || N29°15'55.88319" || W89°57'26.26232" || -51.346 || 0.006 | |
IHOUM || N29°3532.10964" || W90°4324.98847" | -37.182 || 2] LLh |
ILMCN || N29°15'17.90441" || W90°39'40.65161" | -48.453 || 0.006 | |
IMPH-01 || N29°03'05.88428" | W90°55'19.20444" || -76.717 || 0.012 || |
IMPH-02 || N29°03'30.13020" || W90°4829.77731" | -75.004 || 0.008 || |
IMPH-03 || N29°04'04.62800" | W90°40'23.52281" || -73.772 || 0.010 || |
IMPH-04 || N29°05'36.49089" || W90°3221.77799" | -74.931 || 0.011 | |
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Network Adjustment Report

Adjusted ECEF Coordinates

Page 4 of 34

X X Error % Y Error 7 Z Error || 3D Error
Point (US survey (US (US survey (US (US survey (US (US Constraint
1D foot) survey foot) survey foot) survey || survey

foot) foot) foot) foot)
AMER || 425865.643| o |[-18231526.232) 0 (110227612.504) ) o 0.009
GRIS | 13616.871 | 0.005 || 182693054670 ggg [[10169272.605 6 505 || 0.009
HOUM| 229986.085 5 [-18209490.634 5 [|10272765.225 ) o Lin
Mo || 210876.342) o |-18269971.234) o (10165927153 ) 0.009
1841PH- -294585.713| ) 500 [-18304814.076] ., [[10101338.131) o 0.017
lg/éPH— -258234.099| ) 0 [-18304174.979] - [110103479.832] 0.011
g/;PH- 215062764 0o [-18303041.341] o . [110106526.285] o 0.015
g/iPH- 172271812 1, (18298982882 ) (/101146350511 o 0.018
Error Ellipse Components
. Semi-major axis Semi-minor axis .

Point 1D (US survey foot) (US survey foot) Azimuth
IAMER | 0.006|| 0.006| 108°|
IGRIS | 0.006) 0.006| 112°|
ILMCN | 0.006| 0.006|| 115°]
IMPH-01 | 0.011| 0.011]| 127
IMPH-02 | 0.007 0.007]| 141°)
IMPH-03 | 0.010| 0.010]| 108°|
IMPH-04 | 0.012] 0.012]| 96°|
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Network Adjustment Report Page 5 of 34
Adjusted GNSS Observations

Observation ID Observation || A-posteriori Error | Residual Sti{lei?;gizled
GRIS --> MPH-02 (PV42) Az| 254°4225" 0.004 sec| -0.020 sec -1.394
| | AHt|  -23.658 1 0.008 fi| 0.248 fi 7.678|
Ellip Dist.| 281867.346 ft 0.006 ft||  0.033 ft 1.603
ILMCN --> MPH-02 (PV131) | Az| 213°1834" 0.014 sec|| -0.040 sec|| -0.845|
AHt||  -26.551 ft 0.008 ft| 0.228 ft 6.624
| || Ellip Dist.|| 85512.420 fi 0.006 ff]|  0.053 ft] 2.699)
AMER --> MPH-02 (PV241) Az|  129°58'00" 0.005 sec|| 0.053 sec 2.892
AHt|  -27.826 ft 0.008 ft|  0.206 ft 6.336
| || Ellip Dist.|| 220879.682 ft| 0.006 ft||  0.015 fi] 0.729)|
HOUM --> MPH-03 (PV23) Az| 175°10'19" 0.009 sec| -0.002 sec -0.095
| | AHt|  -36.591 1 0.010 f| 0.133 5.487|
Ellip Dist.| 191338.120 ft 0.008 ft|| -0.012 ft -0.602
|AMER --> MPH-03 (PV228) | Az|  123°0235" 0.007 sec| -0.014 sec|| -0.918|
AHL||  -26.594 ft 0.010 f|  0.133 ft 5.245
| || Ellip Dist.|| 253407.367 fi 0.008 ff||  0.007 ft| 0.361]
LMCN --> MPH-03 (PV113) Az.| 183°12'07" 0.024 sec||-0.018 sec -0.300
AHt|  -25319 ft 0.010 f|l 0.115 ft 4.939
| || ENlip Dist.|| 68114.990 ft| 0.008 ft| -0.022 fi -1.164|
GRIS --> MPH-03 (PV31) Az| 252043'12" 0.007 sec|| 0.024 sec 1.458
| | AHt| 224261 0.010 ftf 0.113 fi 4.729)|
Ellip Dist.| 239521.510 ft 0.008 ft|| -0.011 ft -0.581
|GRIS --> MPH-02 (PV65) | Az|  254°4225" 0.004 sec|| -0.002 sec|| -0.134|
AHt.||  -23.658 ft 0.008 ft||  0.090 ft 4.111
| || Ellip Dist.|| 281867.346 fi 0.006 ff]|  0.010 ft] 0.516|
AMER --> MPH-01 (PV247) Az.| 137°2239" 0.009 sec|| 0.003 sec 0.139
AHt.|  -29.539 ft 0.012 f|| 0.144 ft 3.979
| || Ellip Dist.|| 196344.740 ft| 0.009 ft|| 0.018 fi 0.844]
HOUM --> MPH-02 (PV7) Az| 187°55'56" 0.006 sec|| 0.010 sec 0.496
| | AHt|  -37.823f( 0.008 ft|  0.087 fi 3.977|
Ellip Dist.| 196013.031 ft 0.006 ft||  0.005 ft 0.257
| I [ [ [ [ |
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Network Adjustment Report Page 6 of 34
|GRIS --> MPH-02 (PV61) || Az|  254°4225"| 0.004 sec| 0.011 sec|| 0.791
| | AHt|  -23.658f{ 0.008 ft| -0.082 ft -3.468|

Ellip Dist.|| 281867.346 ft 0.006 ft|| -0.015 ft -0.740

|GRIS -~ MPH-01 (PV41) | Az| 256°03'34"| 0.006 sec| -0.021 sec|| -1.706|
AHt.| 25371 ft 0.012 ft  0.100 ft 3.442

| || Ellip Dist.|| 317596.186 fi 0.009 ff]|  0.000 ft] 0.016|
HOUM --> MPH-02 (PV11) Az.|  187°55'56" 0.006 sec|| 0.003 sec 0.130
| I AHL|  -37.823 fi 0.008 ft]| -0.032 ft| -1.299)|
Ellip Dist.|| 196013.031 ft 0.006 ft|| -0.067 ft -3.428

GRIS --> MPH-02 (PV69) Azl 254°4225" 0.004 sec|| 0.046 sec 3.255
| | AHt|  -23.658f{ 0.008 ft| -0.061 ft] -2.689)|
Ellip Dist.|| 281867.346 ft 0.006 ft|| -0.021 ft -1.038

ILMCN --> MPH-02 (PV168) | Az| 213°1834" 0.014 sec|| 0.018 sec|| 0.389)|
AHt.|  -26.551 ft 0.008 ftf|  0.076 ft 3.251

| || Ellip Dist.|| 85512.420 fi 0.006 ff]|  0.026 ft| 1.356|
GRIS --> MPH-02 (PV57) Az.| 254°42725" 0.004 sec|| 0.001 sec 0.040
| | AHt|  -23.658 ff 0.008 ft||  0.076 ft] 3.097|
Ellip Dist.|| 281867.346 ft 0.006 ft||  0.011 ft 0.531

LMCN --> MPH-02 (PV162) Azl 213°1834" 0.014 sec|| 0.008 sec 0.165
| | AHt|  -26.551f 0.008 ft| -0.077 ft -3.058|
Ellip Dist.|| 85512.420 ft 0.006 ft|| -0.011 ft -0.591

|AMER --> MPH-02 (PV287) | Az|  129°58'00" 0.005 sec| -0.003 sec|| -0.159)|
AHt.|  -27.826 ft 0.008 ft|| -0.090 ft -3.024

| || Ellip Dist.|| 220879.682 fi 0.006 ff]|  0.012 ft] 0.592]
LMCN --> MPH-02 (PV174) Az 213°1834" 0.014 sec|| 0.064 sec 1.354
| | AHt|  -26.551ff 0.008 ft| -0.065 ft] -2.681|
Ellip Dist.|| 85512.420 ft 0.006 ft|| -0.055 ft -2.861

LMCN --> MPH-02 (PV101) Azl 213°1834" 0.014 sec|[-0.014 sec -0.295
| | AHt|  -26.551ff 0.008 ft| -0.083 fi -2.749)|
Ellip Dist.|| 85512.420 ft 0.006 ft|| -0.015 ft -0.774

|GRIS --> MPH-02 (PV59) | Az.|  254°4225"| 0.004 sec| -0.002 sec|| -0.137|
AHt.|  -23.658 ft 0.008 ft||  0.067 ft 2.699

| || Ellip Dist.|| 281867.346 fi 0.006 ff]|  0.016 ft] 0.807
AMER --> MPH-02 (PV205) Az.|  129°58'00" 0.005 sec|| 0.013 sec 0.713
[ 1l 1l Il 1l Il 1
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Network Adjustment Report Page 7 of 34
| [ AHt.|  -27.826 fi 0.008 ft|  0.060 fi| 2.699)|
| || ENlip Dist.|| 220879.682 f| 0.006 ft||  0.003 ft] 0.144]
LMCN --> MPH-02 (PV156) Az 213°18'34" 0.014 sec|| 0.023 sec 0.488
| | AHt|  -26.551ff 0.008 ft||  0.067 i 2.581|

Ellip Dist.|| 85512.420 ft 0.006 ft||  0.028 ft 1.427

ILMCN --> MPH-02 (PV165) | Az| 213°1834" 0.014 sec| -0.009 sec|| -0.179)|
AHt.|  -26.551 ft 0.008 ft|| -0.076 ft -2.572

| || Ellip Dist.| 85512.420 fi] 0.006 ft|| -0.001 fi -0.072]
LMCN --> MPH-01 (PV129) Az|  228°26'31" 0.016 sec||-0.043 sec -1.211
AHt.| 28264 ft 0.012 ft|  0.076 ft 2.568

| || ENlip Dist.|| 111324.422 fi| 0.009 ft||  0.003 ft] 0.144]
AMER --> MPH-02 (PV279) Az.|  129°58'00" 0.005 sec|[-0.046 sec -2.540
| | AHt|  -27.826 0.008 ft| -0.031 fi -1.327|
Ellip Dist.|| 220879.682 ft 0.006 ft|| -0.038 ft -1.903

|AMER --> MPH-03 (PV220) | Az|  123°0235" 0.007 sec| -0.003 sec|| -0.203]
AHt.|  -26.594 ft 0.010 ft|| -0.066 ft -2.532

| || ENlip Dist.|| 253407.367 ft| 0.008 ft| -0.013 ft] -0.668|
HOUM --> LMCN (PV103) Az 170°47'48" 0.008 sec|| 0.026 sec 0.799
AHt|  -11272ft 0.006 ft|| -0.053 ft -2.390

| || Ellip Dist.|| 124248.010 fi] 0.005 ftf|  0.001 fi 0.073)
GRIS --> MPH-02 (PV67) Az.|  254°42725" 0.004 sec|| 0.003 sec 0.181
| | AHt|  -23.658ff 0.008 ft| -0.075 fi -2.365|
Ellip Dist.|| 281867.346 ft 0.006 ft|| -0.022 ft -1.094

|[HOUM --> MPH-02 (PV10) | Az| 187°55'56"|| 0.006 sec]| -0.028 sec|| -1.391|
AHt.|  -37.823ft 0.008 ft|| -0.071 ft -2.263

| || Ellip Dist.|| 196013.031 ft 0.006 ft|| -0.011 ft -0.520)|
HOUM --> MPH-02 (PV5) Az.|  187°55'56" 0.006 sec|| 0.009 sec 0.459
AHt.|  -37.823 ft 0.008 ft|  0.055 ft 2.230

| || ENlip Dist.|| 196013.031 ft| 0.006 ft| -0.002 ft] -0.115|
AMER --> HOUM (PV286) Az|  74°58'56" 0.005 sec|| 0.004 sec 0.204
| | AHt/|| 9.997 ft| 0.006 ft|| -0.060 ft -2.173)|
Ellip Dist.|| 202221.709 ft 0.005 ft|| -0.026 ft -1.277

|AMER --> MPH-02 (PV275) | Az|  129°58'00"| 0.005 sec||-0.014 sec|| -0.759)
AHt.|  -27.826 ft 0.008 ft|| -0.069 ft -2.164

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 220879.682 fi| 0.006 ft|  0.022 fi| 1.057|
|[HOUM --> MPH-02 (PV9) || Az|  187°55'56" 0.006 sec|| 0.001 sec|| 0.036|
AHt.|  -37.823ft 0.008 ft|| -0.060 ft -2.151

| || ENlip Dist.|| 196013.031 f| 0.006 ft|| -0.016 fi -0.781|
AMER --> GRIS (PV285) Az|  98°18'46" 0.002 sec|[-0.005 sec -0.588
| | AHt| 4168 0.005 ft| -0.063 ft -2.144|
Ellip Dist.| 444954.015 ft 0.005 ft|| -0.027 ft -1.330

|GRIS --> MPH-02 (PV75) | Az|  254°4225" 0.004 sec|[-0.003 sec|| -0.244|
AHt.|  -23.658 ft 0.008 ft|| -0.057 ft 2113

Ellip Dist.|| 281867.346 ft 0.006 ft||  0.008 ft 0.393

|[HOUM --> MPH-02 (PV6) || Az|  187°55'56" 0.006 sec|| 0.012 sec|| 0.604|
AHt.|  -37.823ft 0.008 ft||  0.053 ft 2.110

| || ENlip Dist.|| 196013.031 ft 0.006 ft||  0.007 fi 0.344]
AMER --> MPH-02 (PV197) Az|  129°58'00" 0.005 sec|| 0.001 sec 0.047
| | AHt| -27.826 i 0.008 ft||  0.051 ft 2.092|
Ellip Dist.|| 220879.682 ft 0.006 ft|| -0.009 ft -0.447

|[HOUM --> MPH-03 (PV21) | Az|  175°1019" 0.009 sec|[ -0.007 sec|| -0.351|
AHt.|  -36.591 ft 0.010 ft|| -0.053 ft -2.067

Ellip Dist.|| 191338.120 ft 0.008 ft|| -0.008 ft -0.396

|AMER --> HOUM (PV282) || Az|  74°58'56" 0.005 sec|| 0.002 sec|| 0.114|
AHLt. 9.997 ft 0.006 ft||  0.045 ft 2.026

| || ENlip Dist.|| 202221.709 f| 0.005 ft||  0.003 fi 0.151|
AMER --> LMCN (PV292) Az|  108°00'14" 0.004 sec|[-0.006 sec -0.338
| | AHt|  -1.2751 0.005 ft| -0.048 ft -1.980)|
Ellip Dist.|| 226945457 ft 0.004 ft||  0.003 ft 0.161

|AMER --> MPH-02 (PV271) | Az|  129°5800"| 0.005 sec|| -0.014 sec|| -0.781|
AHt.|  -27.826 ft 0.008 ft|| -0.055 ft -1.967

Ellip Dist.|| 220879.682 ft 0.006 ft||  0.006 ft 0.302

|GRIS --> MPH-02 (PV71) || Az.|  254°42725"| 0.004 sec|[-0.007 sec|| -0.468)|
AHt.|  -23.658 ft 0.008 ft|| -0.044 ft -1.950

| || ENlip Dist.|| 281867.346 ft| 0.006 ft|| -0.011 fi -0.574|
AMER --> MPH-01 (PV244) Azl 137°22'39" 0.009 sec|[-0.006 sec -0.315
| | AHt|  -29.539 0.012 ft||  0.043 fi 1.945|
Ellip Dist.|| 196344.740 ft 0.009 ft|  0.013 ft 0.660
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Network Adjustment Report Page 9 of 34
|AMER --> LMCN (PV284) || Az|  108°00'14"|| 0.004 sec|| 0.007 sec|| 0.404|
| | AHt|  -1.275f( 0.005 ft| -0.056 ft] -1.939)|

Ellip Dist.|| 226945.457 ft 0.004 ft|| -0.016 ft -0.796

|[HOUM --> MPH-01 (PV2) | Az 197°5235"| 0.009 sec|| 0.005 sec| 0.276|
AHt.|  -39.535ft 0.012 ft|| -0.044 ft -1.931

| || Ellip Dist.|| 206512.709 fi| 0.009 ff]|  0.001 ft] 0.041]
AMER --> MPH-02 (PV267) Az.|  129°58'00" 0.005 sec|[-0.029 sec -1.607
| I AHL|  -27.826 fi 0.008 ft| -0.046 ft| -1.890|
Ellip Dist.|| 220879.682 ft 0.006 ft|| -0.009 ft -0.448

AMER --> GRIS (PV293) Az|  98°1846" 0.002 sec|[-0.004 sec -0.393
| | AHt|  -4.168f( 0.005 ft| -0.045 ft] -1.871]|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.004 ft -0.186

|GRIS -~ MPH-01 (PV53) | Az| 256°03'34"| 0.006 sec|| 0.002 sec|| 0.141|
AHt.| 25371 ft 0.012 ft|| -0.054 ft -1.828

| || Ellip Dist.|| 317596.186 fi 0.009 ff]|  0.004 ft] 0.219)
HOUM --> MPH-02 (PV8) Az.| 187°55'56" 0.006 sec|[-0.004 sec -0.207
| I AHL|  -37.823 fi 0.008 ft]| -0.044 ft] -1.809)|
Ellip Dist.|| 196013.031 ft 0.006 ft|| -0.016 ft -0.803

AMER --> HOUM (PV254) Azl  74°58'56" 0.005 sec|[-0.001 sec -0.060
| | AHt/|| 9.997 ft| 0.006 ft| 0.042 fi 1.807]
Ellip Dist.|| 202221.709 ft 0.005 ft||  0.000 ft -0.015

ILMCN --> MPH-02 (PV159) | Az| 213°1834" 0.014 sec|| 0.026 sec|| 0.548|
AHt.|  -26.551 ft 0.008 ftf|  0.048 ft 1.802

| || Ellip Dist.|| 85512.420 fi 0.006 ff]|  0.030 ft] 1.566)|
GRIS --> MPH-02 (PV63) Az.| 254°42725" 0.004 sec|[-0.003 sec -0.231
| I AHL|  -23.658 fi 0.008 ft| -0.050 ft -1.801|
Ellip Dist.|| 281867.346 ft 0.006 ft|| -0.022 ft -1.091

AMER --> LMCN (PV276) Az|  108°00'14" 0.004 sec|| 0.008 sec 0.447
| | AHt|  -1.275f( 0.005 ft||  0.040 ft] 1.792]
Ellip Dist.|| 226945.457 ft 0.004 ftf|  0.001 ft 0.044

IGRIS -~ LMCN (PV102) | Az| 269°11'35"| 0.004 sec| -0.012 sec|| -0.670)|
AHLt. 2.893 ft 0.005 ft|| -0.040 ft -1.788

| || Ellip Dist.|| 224520.736 fi 0.004 ff]|  0.014 ft] 0.712]
GRIS --> LMCN (PV126) Az| 269°11'35" 0.004 sec|[-0.003 sec -0.161
[ 1l 1l Il 1l Il 1
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| [ AHL.|| 2.893 f| 0.005 ftl| -0.036 fi| -1.740|

| || ENlip Dist.|| 224520.736 ft| 0.004 ft|  0.023 fi 1.188|
HOUM --> GRIS (PV74) Az  115°46'46" 0.004 sec|| 0.002 sec 0.151

| | AHt|  -14.165ff 0.006 ft||  0.041 fi] 1.738|
Ellip Dist.|| 271352.686 ft 0.005 ftf|  0.003 ft 0.134

|AMER --> MPH-02 (PV201) | Az|  129°58'00"| 0.005 sec|| 0.015 sec|| 0.815|
AHt.|  -27.826 ft 0.008 ft||  0.043 ft 1.735

| || Ellip Dist.|| 220879.682 fi] 0.006 ftf| -0.001 fi -0.048|
HOUM --> LMCN (PV161) Az 170°47'48" 0.008 sec|| 0.011 sec 0.339
AHt|  -11.272ft 0.006 ft||  0.040 ft 1.735

| || Ellip Dist.|| 124248.010 fi] 0.005 ftf|  0.015 fi 0.774|
AMER --> MPH-02 (PV299) Az.|  129°58'00" 0.005 sec|[-0.001 sec -0.051

| | AHt|  -27.826 0.008 ft|  0.047 fi 1.695|
Ellip Dist.|| 220879.682 ft 0.006 ft|| -0.001 ft -0.050

|AMER --> MPH-02 (PV295) | Az|  129°58'00"| 0.005 sec|| 0.002 sec|| 0.100|
AHt.|  -27.826 ft 0.008 ft|| -0.043 ft -1.687

| || ENlip Dist.|| 220879.682 f 0.006 ft|  0.000 ft] -0.017|
HOUM --> MPH-03 (PV20) Az| 175°10'19" 0.009 sec|[-0.004 sec -0.204
AHt.|  -36.591 ft 0.010 ft|| -0.037 ft -1.663

| || ENlip Dist.|| 191338.120 ft| 0.008 ft| -0.009 ft] -0.452)|
LMCN --> MPH-02 (PV171) Az 213°18'34" 0.014 sec|[-0.065 sec -1.379

| | AHt|  -26.551ff 0.008 ft| -0.054 ft] -1.633)|
Ellip Dist.|| 85512.420 ft 0.006 ft|| -0.009 ft -0.465

|GRIS --~ LMCN (PV163) | Az|  269°1135" 0.004 sec|| -0.004 sec|| -0.230)|
AHLt. 2.893 ft 0.005 ft||  0.046 ft 1.591

| || ENlip Dist.|| 224520.736 ft| 0.004 ft|| -0.001 ft] -0.057|
AMER --> GRIS (PV277) Az|  98°1846" 0.002 sec|| 0.003 sec 0.337
AHLt. -4.168 ft 0.005 ftf|  0.036 ft 1.562

| || ENlip Dist.|| 444954.015 ft| 0.005 ft| -0.006 ft] -0.317|
LMCN --> MPH-03 (PV110) Az.| 183°12'07" 0.024 sec|| 0.036 sec 0.578

| | AHt| 25319 0.010 ft||  0.019 fi 0.510|
Ellip Dist.|| 68114.990 ft 0.008 ft|  0.031 ft 1.542

|AMER --> GRIS (PV281) | Az|  98°1846"| 0.002 sec]| -0.004 sec|| -0.429)|
AHLt. -4.168 ft 0.005 ft||  0.033 ft 1.500

[ 1l 1l Il 1l Il 1

6/23/2016



Network Adjustment Report

Page 11 of 34

| || Ellip Dist.|| 444954.015 ft| 0.005 ft|  0.000 fi| -0.025|
ILMCN --> MPH-01 (PV127) || Az| 228°26'31" 0.016 sec|| 0.005 sec|| 0.153|
AHt.|  -28.264 ft 0.012 ft|  0.032 ft 1.404

| || ENlip Dist.|| 111324.422 fi| 0.009 ft| -0.029 fi -1.494|
HOUM --> GRIS (PV60) Az  115°46'46" 0.004 sec|| 0.002 sec 0.124
| | AHt|  -14.165fi] 0.006 ft||  0.034 ft 1.493|
Ellip Dist.|| 271352.686 ft 0.005 ft||  0.001 ft 0.056

ILMCN --> MPH-03 (PV177) | Az| 183°12'07" 0.024 sec|| 0.000 sec|| -0.002|
AHt.| 25319t 0.010 ftf| -0.039 ft -1.460

Ellip Dist.|| 68114.990 ft 0.008 ft| 0.017 ft 0.899

ILMCN --> MPH-03 (PV125) || Az| 183°12'07" 0.024 sec|| 0.000 sec|| -0.002|
AHt.| 25319 ft 0.010 ft|| -0.039 ft -1.460

| || ENlip Dist.|| 68114.990 ft| 0.008 ft||  0.017 i 0.899)|
HOUM --> MPH-02 (PV12) Az|  187°55'56" 0.006 sec|[-0.005 sec -0.233
| | AHt|  -37.823ff 0.008 ft|| -0.034 ft -1.448|
Ellip Dist.|| 196013.031 ft 0.006 ft||  0.005 ft 0.256

ILMCN --> MPH-03 (PV119) | Az| 183°12'07" 0.024 sec|| 0.004 sec|| 0.062|
AHt.| 25319t 0.010 ft|| -0.041 ft -1.424

Ellip Dist.|| 68114.990 ft 0.008 ft|  0.015 ft 0.760

ILMCN --> MPH-03 (PV183) || Az| 183°12'07" 0.024 sec|| 0.004 sec|| 0.062]
AHt.| 25319 ft 0.010 ft|| -0.041 ft -1.424

| || ENlip Dist.|| 68114.990 ft| 0.008 ft||  0.015 fi 0.760|
HOUM --> MPH-03 (PV19) Azl 175°10'19" 0.009 sec|[-0.010 sec -0.460
| | AHt|  -36.591 fi 0.010 ft|| -0.034 ft -1.407
Ellip Dist.|| 191338.120 ft 0.008 ft|| -0.003 ft -0.165

|[AMER > LMCN (PV245) | Az|  108°00'14"|| 0.004 sec|| 0.021 sec|| 1151
AHLt. -1.275 ft 0.005 ftf|  0.043 ft 1.388

Ellip Dist.|| 226945.457 ft 0.004 ft|  0.008 ft 0.400

|GRIS --> LMCN (PV128) || Az|  269°11'35" 0.004 sec|[-0.025 sec|| -1.365|
AHLt. 2.893 ft 0.005 ft||  0.012 ft 0.343

| || ENlip Dist.|| 224520.736 f 0.004 ft||  0.018 fi 0.833|
AMER --> LMCN (PV264) Az|  108°00'14" 0.004 sec|[-0.004 sec -0.203
| | AHt|  -1.2751 0.005 f||  0.031 fi 1.339)
Ellip Dist.|| 226945457 ft 0.004 ftf|  0.004 ft 0.204
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|[HOUM --> GRIS (PV68) || Azl 115°46'46"|| 0.004 sec[ -0.001 sec|| -0.072]
| | AHt|  -14.165f{ 0.006 ft|  0.029 fi 1.323]
Ellip Dist.|| 271352.686 ft 0.005 ft|| -0.012 ft -0.621

|AMER --> MPH-03 (PV215) | Az|  123°0235"| 0.007 sec| -0.010 sec|| -0.624|
AHt.|  -26.594 ft 0.010 ft|| -0.030 ft -1.316

| || Ellip Dist.|| 253407.367 fi 0.008 ft|| -0.010 ft] -0.506|
AMER --> GRIS (PV218) Az|  98°18'46" 0.002 sec|| 0.000 sec -0.010
| | AHt|  -4.168ff 0.005 ft| -0.032 ft] -1.306|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.010 ft -0.487

LMCN --> MPH-01 (PV150) Azl 228°26'31" 0.016 sec|[-0.004 sec -0.097
| | AHt|  -28.264f 0.012 ft| -0.046 ft] -1.283)|
Ellip Dist.|| 111324.422 ft 0.009 ft|  0.016 ft 0.838

|GRIS --> MPH-03 (PV35) | Az.| 252043'12"| 0.007 sec|| 0.005 sec|| 0.316|
AHt.| 22426 ft 0.010 ft|| -0.033 ft -1.258

| || Ellip Dist.|| 239521.510 fi 0.008 ft]| -0.003 ft] -0.140|
AMER --> MPH-04 (PV187) Az 116°4528" 0.007 sec|[-0.002 sec -0.135
| I AHt||  -27.752 fi 0.011 ft| -0.024 ft] -1.227|
Ellip Dist.|| 285702.433 ft 0.010 ft|| -0.015 ft -0.775

AMER --> LMCN (PV296) Az|  108°00'14" 0.004 sec|[-0.006 sec -0.357
| | AHt|  -1.275f( 0.005 ft||  0.033 fi 1.218|
Ellip Dist.|| 226945.457 ft 0.004 ft||  0.006 ft 0.273

|AMER --> MPH-03 (PV232) | Az|  123°0235"| 0.007 sec|| 0.020 sec|| 1.209)
AHt.|  -26.594 ft 0.010 ftf|  0.039 ft 1.055

| || Ellip Dist.|| 253407.367 fi 0.008 ff]|  0.002 ft] 0.101]
GRIS --> LMCN (PV140) Az| 269°11'35" 0.004 sec|| 0.000 sec -0.016
| I AHL.|| 2.893 fi 0.005 ff]|  0.024 ft| 1.204|
Ellip Dist.|| 224520.736 ft 0.004 ft|  0.010 ft 0.524

AMER --> GRIS (PV265) Az|  98°1846" 0.002 sec|[-0.003 sec -0.372
| | AHt|  -4.168f( 0.005 ft|  0.028 fi 1.203|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.001 ft -0.052

|IAMER --> GRIS (PV240) | Az|  98°18'46" 0.002 sec|| 0.007 sec|| 0.761|
AHLt. -4.168 ft 0.005 ft|| -0.035 ft -1.195

| || Ellip Dist.|| 444954.015 fi 0.005 ft]| -0.002 ft] -0.110|
LMCN --> MPH-04 (PV139) Az  146°26'50" 0.028 sec|[-0.066 sec -1.180
[ 1l 1l Il 1l Il 1
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| [ AHt.|  -26.477 fi 0.011 ft| -0.005 fi| -0.214|

| || Ellip Dist.|| 70447.842 ft| 0.009 ft||  0.005 ft] 0.272|
AMER --> MPH-03 (PV210) Az  123°02'35" 0.007 sec|[-0.012 sec -0.775

| | AHt|  -26.594f{ 0.010 ft| -0.029 fi -1.178|
Ellip Dist.| 253407.367 ft 0.008 ft||  0.012 ft 0.595

|[HOUM --> LMCN (PV143) | Az|  170°47'48"|| 0.008 sec|| 0.019 sec|| 0.593)|
AHt.|  -11272ft 0.006 ft||  0.031 ft 1.167

| || ENlip Dist.|| 124248.010 ft| 0.005 ft|  0.008 ft] 0.419|
AMER --> GRIS (PV243) Az|  98°1846" 0.002 sec|| 0.001 sec 0.156
AHt. -4.168 ft 0.005 ft]|  0.025 ft 1.164

| || Ellip Dist.|| 444954.015 fi] 0.005 ft|  0.001 fi 0.069)
GRIS --> LMCN (PV114) Az.|  269°11'35" 0.004 sec|| 0.002 sec 0.102

| | AHt/|| 2.893 f| 0.005 ft|  0.024 fi] 1.155]
Ellip Dist.|| 224520.736 ft 0.004 ft||  0.004 ft 0.181

|GRIS --~ LMCN (PV148) | Az|  269°1135" 0.004 sec|| 0.005 sec|| 0.293|
AHLt. 2.893 ft 0.005 ft|| -0.035 ft -1.146

| || ENlip Dist.|| 224520.736 ft| 0.004 ft||  0.014 ft] 0.667|
GRIS --> MPH-02 (PV79) Az 254°4225" 0.004 sec| -0.004 sec -0.271
AHt.|  -23.658 ft 0.008 ft|| -0.030 ft -1.144

| || ENlip Dist.|| 281867.346 ft| 0.006 ft||  0.012 ft] 0.588|
HOUM --> LMCN (PV173) Az.|  170°47'48" 0.008 sec|| 0.006 sec 0.181

| | AHt| -11.272 0.006 ft||  0.026 fi] 1.137
Ellip Dist.| 124248.010 ft 0.005 ft||  0.005 ft 0.255

|[AMER --> LMCN (PV239) | Az|  108°00'14"| 0.004 sec|| 0.012 sec|| 0.647|
AHLt. -1.275 ft 0.005 ft|| -0.033 ft -1.123

| || Ellip Dist.|| 226945.457 ft 0.004 ft|| -0.003 ft] -0.159)|
GRIS --> MPH-01 (PV55) Azl 256°03'34" 0.006 sec|| 0.009 sec 0.694
AHt.| 25371 ft 0.012 ft]| -0.028 ft -1.115

| || ENlip Dist.|| 317596.186 ft| 0.009 ft| -0.003 ft] -0.129)|
AMER --> GRIS (PV297) Az|  98°18'46" 0.002 sec|| 0.000 sec 0.031

| | AHt|  -4.168f( 0.005 ft||  0.031 fi 1.109)
Ellip Dist.| 444954.015 ft 0.005 ft||  0.001 ft 0.059

|AMER -->~ LMCN (PV184) | Az|  108°00'14"| 0.004 sec|| 0.001 sec|| 0.079)|
AHLt. -1.275 ft 0.005 ft|| -0.021 ft -1.078

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 226945.457 fi| 0.004 ft| -0.001 fi| -0.030)|
|AMER --> MPH-01 (PV263) || Az|  137°22'39" 0.009 sec|[-0.022 sec|| -1.067|
AHt.|  -29.539 ft 0.012 ftf|  0.004 ft 0.136

| || ENlip Dist.|| 196344.740 ft| 0.009 ft| -0.001 fi -0.044|
GRIS --> MPH-02 (PV73) Az.| 254°42725" 0.004 sec|[-0.009 sec -0.627
| | AHt|  -23.658 ff 0.008 ft|| -0.030 ft -1.061|
Ellip Dist.|| 281867.346 ft 0.006 ft|| -0.015 ft -0.748

ILMCN --> MPH-01 (PV153) | Az| 22826317 0.016 sec|| 0.023 sec|| 0.653|
AHt.| 28264 ft 0.012 ftf| -0.027 ft -1.061

Ellip Dist.|| 111324.422 ft 0.009 ft|| -0.003 ft -0.147

|AMER --> HOUM (PV204) || Az|  74°58'56" 0.005 sec|| 0.005 sec|| 0.238)|
AHLt. 9.997 ft 0.006 ft|| -0.023 ft -1.056

| || ENlip Dist.|| 202221.709 f 0.005 ft|  0.005 ft 0.264]
GRIS --> MPH-03 (PV29) Az 252°43'12" 0.007 sec|[-0.007 sec -0.392
| | AHt|  -22.426 0.010 ft||  0.026 ft 0.732)|
Ellip Dist.|| 239521.510 ft 0.008 ftf|  0.022 ft 1.053

|AMER --> LMCN (PV207) | Az|  108°00'14"| 0.004 sec|[ -0.019 sec|| -1.052)|
AHLt. -1.275 ft 0.005 ftf|  0.000 ft 0.013

Ellip Dist.|| 226945.457 ft 0.004 ft|  0.014 ft 0.694

|AMER --> LMCN (PV206) || Az| 108°00'14" 0.004 sec|[-0.019 sec|| -1.052)|
AHLt. -1.275 ft 0.005 ft||  0.000 ft 0.013

| || ENlip Dist.|| 226945.457 f 0.004 ft||  0.014 i 0.694|
LMCN --> MPH-04 (PV133) Az  146°26'50" 0.028 sec|[-0.059 sec -1.034
| | AHt|  -26.477 i 0.011 ft| 0.019 ft 0.542)|
Ellip Dist.|| 70447.842 ft 0.009 ftf|  0.002 ft 0.122

|AMER --> GRIS (PV261) | Az|  98°1846" 0.002 sec]| -0.003 sec|| -0.309)|
AHLt. -4.168 ft 0.005 ftf|  0.025 ft 1.013

Ellip Dist.|| 444954.015 ft 0.005 ftf|  0.001 ft 0.035

|GRIS --> MPH-02 (PV77) || Az.|  254°42725"| 0.004 sec|[-0.003 sec|| -0.211|
AHt.|  -23.658 ft 0.008 ft|| -0.022 ft -1.012

| || ENlip Dist.|| 281867.346 ft| 0.006 ft| -0.002 fi] -0.122)|
AMER --> HOUM (PV274) Az  74°58'56" 0.005 sec|| 0.020 sec 0.997
| | AHt|| 9.997 ft| 0.006 ft||  0.020 ft 0.761|
Ellip Dist.|| 202221.709 ft 0.005 ftf|  0.007 ft 0.339
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|[HOUM --> MPH-02 (PV14) | Az| 187°55'56"|| 0.006 sec||-0.015 sec| -0.745|
| | AHt|  -37.823f( 0.008 ft| -0.028 ft -0.993|
Ellip Dist.|| 196013.031 ft 0.006 ft||  0.001 ft 0.045

|[HOUM --> MPH-03 (PV22) | Az| 175°10'19" 0.009 sec|| 0.000 sec|| -0.003)|
AHt.|  -36.591 ft 0.010 ft|| -0.020 ft -0.976

| || Ellip Dist.|| 191338.120 ft| 0.008 ft|| -0.007 ft] -0.355|
LMCN --> MPH-04 (PV141) Az.|  146°26'50" 0.028 sec|[-0.032 sec -0.570
| | AHt|  -26.477ff 0.011 ft| -0.014 ft] -0.643)|
Ellip Dist.| 70447.842 ft 0.009 ft||  0.018 ft 0.974

GRIS --> LMCN (PV96) Azl 269°11'35" 0.004 sec|[-0.008 sec -0.436
| | AHt/|| 2.893 ft| 0.005 ft| -0.038 fi -0.972)|
Ellip Dist.|| 224520.736 ft 0.004 ft|  0.010 ft 0.467

|[HOUM --> LMCN (PV179) | Az.|  170°4748" 0.008 sec| -0.016 sec|| -0.483)|
AHt.|  -11272ft 0.006 ft|| -0.022 ft -0.972

| || Ellip Dist.|| 124248.010 fi 0.005 ff]|  0.004 ft] 0.216|
HOUM --> LMCN (PV121) Az.|  170°47'48" 0.008 sec|[-0.016 sec -0.483
| | AHt| -11.272ff 0.006 ft| -0.022 ft -0.972|
Ellip Dist.|| 124248.010 ft 0.005 ft||  0.004 ft 0.216

HOUM --> LMCN (PV100) Azl 170°47'48" 0.008 sec|| 0.018 sec 0.552
| | AHt|  -11.272 0.006 ft| -0.027 ft -0.970|
Ellip Dist.|| 124248.010 ft 0.005 ft|| -0.008 ft -0.429

|[HOUM --> LMCN (PV115) | Az.|  170°4748" 0.008 sec|| 0.003 sec|| 0.087|
AHt.|  -11272ft 0.006 ft||  0.020 ft 0.970

| || Ellip Dist.|| 124248.010 ft| 0.005 ft||  0.009 ft| 0.475|
LMCN --> MPH-02 (PV89) Az 213°1834" 0.014 sec|| 0.011 sec 0.245
| I AHL|  -26.551 fi 0.008 ft]| -0.006 ft| -0.231|
Ellip Dist.|| 85512.420 ft 0.006 ft||  0.019 ft 0.968

AMER --> HOUM (PV219) Azl 74°58'56" 0.005 sec|[-0.016 sec -0.804
| | AHt/|| 9.997 ft| 0.006 ft| -0.023 fi -0.967|
Ellip Dist.|| 202221.709 ft 0.005 ft|| -0.003 ft -0.171

|AMER --> LMCN (PV268) | Az| 108°00'14" 0.004 sec| -0.002 sec|| -0.091|
AHt. -1.275 ft 0.005 ft||  0.029 ft 0.965

| || Ellip Dist.|| 226945.457 fi 0.004 f]| -0.003 ft] -0.135|
HOUM --> LMCN (PV164) Az.|  170°47'48" 0.008 sec|| 0.013 sec 0.408
[ 1l 1l Il 1l Il 1
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| [ AHt.|  -11.272 fi 0.006 ft|  0.027 fi| 0.958|

| || ENlip Dist.|| 124248.010 ft| 0.005 ft|  0.009 ft] 0.442)|
GRIS --> LMCN (PV169) Az  269°11'35" 0.004 sec|| 0.001 sec 0.047

| | AHt/|| 2.893 f| 0.005 ft| -0.026 fi] -0.958|
Ellip Dist.|| 224520.736 ft 0.004 ftf|  0.002 ft 0.119

|[HOUM --> GRIS (PV36) | Az| 115%46'46"|| 0.004 sec|| 0.000 sec|| -0.016|
AHt.|  -14.165 ft 0.006 ft|| -0.021 ft -0.945

| || Ellip Dist.|| 271352.686 fi] 0.005 ftf|  0.000 ft -0.016|
AMER --> GRIS (PV199) Az|  98°1846" 0.002 sec|| 0.001 sec 0.142
AHLt. -4.168 ft 0.005 ft|| -0.022 ft -0.944

| || Ellip Dist.|| 444954.015 fi] 0.005 ft|  0.001 fi 0.048|
GRIS --> MPH-01 (PV51) Az  256°03'34" 0.006 sec|[-0.003 sec -0.233

| | AHt| 25371 0.012 ft| -0.023 fi -0.933)|
Ellip Dist.|| 317596.186 ft 0.009 ft|| -0.008 ft -0.421

|AMER --> GRIS (PV257) | Az|  98°1846"| 0.002 sec]| -0.006 sec|| -0.662|
AHLt. -4.168 ft 0.005 ft||  0.033 ft 0.909

| || ENlip Dist.|| 444954.015 ft| 0.005 ft| -0.019 fi] -0.886)|
HOUM --> MPH-02 (PV18) Az|  187°55'56" 0.006 sec|[-0.003 sec -0.130
AHt.|  -37.823 ft 0.008 ftf|  0.025 ft 0.907

| || ENlip Dist.|| 196013.031 ft 0.006 ft||  0.002 ft] 0.083|
AMER --> MPH-04 (PV238) Az.|  116°4528" 0.007 sec|| 0.012 sec 0.903
| | AHt| 27752 0.011 ft|  0.001 fi 0.026|
Ellip Dist.|| 285702.433 ft 0.010 ft| 0.011 ft 0.557

|[HOUM --> MPH-02 (PV15) | Az| 187°55'56"|| 0.006 sec]| -0.007 sec|| -0.355|
AHt.|  -37.823ft 0.008 ft|| -0.021 ft -0.898

| || Ellip Dist.|| 196013.031 fi 0.006 ft| -0.005 ft| -0.232)|
GRIS --> LMCN (PV99) Az  269°11'35" 0.004 sec|[-0.015 sec -0.842
AHLt. 2.893 ft 0.005 ftf|  0.025 ft 0.893

| || ENlip Dist.|| 224520.736 f| 0.004 ft|| -0.001 ft -0.026|
AMER --> GRIS (PV246) Az|  98°18'46" 0.002 sec|[-0.009 sec -0.893
| | AHt|  -4.168f( 0.005 ft|  0.005 ft 0.108|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.007 ft -0.267

|AMER --> GRIS (PV203) | Az|  98°1846"| 0.002 sec|| 0.002 sec|| 0.175|
AHLt. -4.168 ft 0.005 ft|| -0.019 ft -0.891

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 444954.015 ft| 0.005 ft|  0.000 fi| -0.020|
|AMER --> LMCN (PV202) || Az| 108°00'14" 0.004 sec|[-0.001 sec|| -0.038|
AHt. -1.275 ft 0.005 ft|| -0.019 ft -0.889

| || ENlip Dist.|| 226945.457 f 0.004 ft||  0.007 fi 0.353|
AMER --> LMCN (PV194) Az  108°00'14" 0.004 sec|[-0.016 sec -0.888
| | AHt|  -1.2751 0.005 ft| -0.009 ft -0.397
Ellip Dist.|| 226945.457 ft 0.004 ft|  0.010 ft 0.490

|[HOUM --> MPH-04 (PV25) | Az| 162°0121" 0.011 sec|| 0.014 sec|| 0.676|
AHt.|  -37.749 ft 0.011 ft| -0.014 ft -0.718

Ellip Dist.|| 190644.693 ft 0.010 ft| -0.017 ft -0.887

|[HOUM --> MPH-02 (PV13) || Az|  187°55'56" 0.006 sec|[-0.002 sec|| -0.117|
AHt.|  -37.823 ft 0.008 ft|| -0.026 ft -0.884

| || ENlip Dist.|| 196013.031 ft 0.006 ft||  0.004 ft] 0.218|
HOUM --> GRIS (PV50) Azl 115°46'46" 0.004 sec|[-0.002 sec -0.103
| | AHt|  -14.165 | 0.006 ft|| -0.022 ft -0.878|
Ellip Dist.|| 271352.686 ft 0.005 ft|| -0.010 ft -0.505

|AMER --> LMCN (PV233) | Az|  108°00'14"| 0.004 sec|| 0.015 sec|| 0.874]
AHLt. -1.275 ft 0.005 ft|| -0.004 ft -0.181

Ellip Dist.|| 226945.457 ft 0.004 ft|| -0.006 ft -0.304

|AMER --> GRIS (PV273) || Azl 98°1846" 0.002 sec|| 0.006 sec| 0.673|
AHLt. -4.168 ft 0.005 ft||  0.023 ft 0.872

| || ENlip Dist.|| 444954.015 ft| 0.005 ft||  0.001 fi 0.071|
AMER --> MPH-03 (PV224) Az 123°02'35" 0.007 sec|| 0.004 sec 0.268
| | AHt|  -26.594 i 0.010 ft|| -0.019 ft -0.867|
Ellip Dist.|| 253407.367 ft 0.008 ft|| -0.001 ft -0.036

|AMER --> HOUM (PV294) | Az|  74°5856"| 0.005 sec]| -0.006 sec|| -0.310|
AHLt. 9.997 ft 0.006 ft| -0.021 ft -0.856

Ellip Dist.|| 202221.709 ft 0.005 ftf|  0.006 ft 0.322

|AMER --> GRIS (PV185) || Az|  98°18'46" 0.002 sec|| 0.000 sec|| 0.024
AHt. -4.168 ft 0.005 ft|| -0.016 ft -0.853

| || ENlip Dist.|| 444954.015 ft| 0.005 ft| -0.003 ft] -0.154|
HOUM --> MPH-02 (PV16) Az|  187°55'56" 0.006 sec|[-0.006 sec -0.305
| | AHt|  -37.823ff 0.008 ft|| -0.016 ft -0.614|
Ellip Dist.|| 196013.031 ft 0.006 ft|  0.017 ft 0.849
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|AMER --> LMCN (PV188) || Az|  108°00'14"|| 0.004 sec|| 0.001 sec|| 0.067|
| | AHt|  -1.275f( 0.005 ft| -0.019 fi -0.848|
Ellip Dist.|| 226945.457 ft 0.004 ft||  0.006 ft 0.320

ILMCN --> MPH-01 (PV147) | Az| 228°2631" 0.016 sec -0.006 sec|| -0.158|
AHt.|  -28.264 ft 0.012 ft|| -0.021 ft -0.841

| || Ellip Dist.|| 111324.422 fi 0.009 ff]|  0.008 ft] 0.425]
GRIS --> MPH-04 (PV43) Az.| 251°31'41" 0.010 sec|| 0.016 sec 0.807
| | AHt|  -23.584f 0.011 ft||  0.027 fi 0.841|
Ellip Dist.| 196013.076 ft 0.009 ft|| -0.011 ft -0.536

GRIS --> MPH-01 (PV40) Azl 256°03'34" 0.006 sec|| 0.010 sec 0.840
| | AHt| 25371 fi 0.012 ft|| -0.008 i -0.355|
Ellip Dist.|| 317596.186 ft 0.009 ft|  0.013 ft 0.644

|[HOUM --> MPH-01 (PV3) | Az| 197°5235"| 0.009 sec|| 0.014 sec|| 0.709)|
AHt.|  -39.535ft 0.012 ft]| -0.025 ft -0.837

| || Ellip Dist.|| 206512.709 fi| 0.009 ff]|  0.004 ft] 0.178|
GRIS --> MPH-04 (PV45) Az.| 251°31'41" 0.010 sec|| 0.001 sec 0.072
| | AHt|  -23.584f 0.011 ft]  0.018 ft 0.830|
Ellip Dist.|| 196013.076 ft 0.009 ft  0.010 ft 0.518

AMER --> HOUM (PV186) Azl  74°58'56" 0.005 sec|-0.004 sec -0.206
| | AHt/|| 9.997 ft| 0.006 ft| -0.016 ft -0.816|
Ellip Dist.|| 202221.709 ft 0.005 ft|| -0.001 ft -0.068

|GRIS -~ LMCN (PV136) | Az| 269°11'35"| 0.004 sec|| 0.000 sec|| 0.012|
AHt. 2.893 ft 0.005 ft||  0.017 ft 0.809

| || Ellip Dist.|| 224520.736 fi 0.004 ff]|  0.003 ft] 0.160)
LMCN --> MPH-02 (PV86) Az 213°1834" 0.014 sec|[-0.005 sec -0.112
| | AHt|  -26.551ff 0.008 ft||  0.014 ft] 0.510|
Ellip Dist.|| 85512.420 ft 0.006 ft||  0.016 ft 0.807

AMER --> HOUM (PV278) Azl 74°58'56" 0.005 sec|| 0.010 sec 0.519
| | AHt/|| 9.997 ft| 0.006 f|| 0.017 fi 0.802|
Ellip Dist.|| 202221.709 ft 0.005 ftf|  0.001 ft 0.041

|IAMER --> GRIS (PV253) | Az|  98°18'46" 0.002 sec|| 0.000 sec|| -0.031|
AHt. -4.168 ft 0.005 ft]|  0.019 ft 0.796

| || Ellip Dist.|| 444954.015 fi 0.005 f|| -0.013 ft] -0.622)|
HOUM --> LMCN (PV85) Az.|  170°47'48" 0.008 sec|[-0.007 sec -0.219
[ 1l 1l Il 1l Il 1
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| [ AHt.|  -11.272 fi 0.006 ft|  0.021 fi| 0.793]
| || ENlip Dist.|| 124248.010 ft| 0.005 ft||  0.005 ft] 0.232|
GRIS --> MPH-03 (PV37) Az 252°43'12" 0.007 sec|| 0.009 sec 0.539
| | AHt| 22426 0.010 ft| -0.017 f -0.782)|
Ellip Dist.| 239521.510 ft 0.008 ft|| -0.002 ft -0.092

|[HOUM --> LMCN (PV91) | Az|  170°47'48"|| 0.008 sec|-0.012 sec|| -0.378|
AHt.|  -11272ft 0.006 ft||  0.004 ft 0.137

| || ENlip Dist.|| 124248.010 ft| 0.005 ft||  0.015 ft] 0.780|
GRIS --> MPH-01 (PV49) Az 256°03'34" 0.006 sec|| 0.006 sec 0.456
AHt.| 25371 ft 0.012 ft)| -0.018 ft -0.779

| || ENlip Dist.|| 317596.186 ft 0.009 ft||  0.004 ft] 0.184]
AMER --> LMCN (PV256) Az  108°00'14" 0.004 sec|[-0.006 sec -0.342
| | AHt|  -1.275f( 0.005 ft|  0.034 fi 0.777|
Ellip Dist.|| 226945.457 ft 0.004 ft|| -0.011 ft -0.470

|AMER --> LMCN (PV216) | Az|  108°00'14"| 0.004 sec|| -0.006 sec|| -0.360)
AHLt. -1.275 ft 0.005 ft|| -0.019 ft -0.776

| || ENlip Dist.|| 226945.457 ft 0.004 ft| -0.005 ft| -0.241|
AMER --> LMCN (PV217) Az|  108°00'14" 0.004 sec| -0.006 sec -0.360
AHt. -1.275 ft 0.005 ft]| -0.019 ft -0.776

| || Ellip Dist.|| 226945.457 f 0.004 ft| -0.005 ft -0.241|
AMER --> GRIS (PV192) Az|  98°18'46" 0.002 sec|| 0.003 sec 0.352
| | AHt|  -4.168ff 0.005 ft| -0.017 fi -0.774|
Ellip Dist.| 444954.015 ft 0.005 ft|| -0.003 ft -0.155

[HOUM --> GRIS (PV52) | Az|  115°46'46"| 0.004 sec|[-0.001 sec|| -0.058|
AHt.|  -14.165 ft 0.006 ftf|  0.021 ft 0.773

| || Ellip Dist.|| 271352.686 ft| 0.005 ft| -0.008 ft| -0.404|
LMCN --> MPH-02 (PV92) Azl 213°18'34" 0.014 sec|| 0.001 sec 0.018
AHt.|  -26.551ft 0.008 ft|| -0.016 ft -0.514

| || ENlip Dist.|| 85512.420 ft| 0.006 ft||  0.015 fi 0.769)|
GRIS --> LMCN (PV157) Az  269°11'35" 0.004 sec|| 0.004 sec 0.203
| | AHt/|| 2.893 fi| 0.005 ft||  0.018 ft 0.766|
Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.005 ft -0.260

|[HOUM --> LMCN (PV94) | Az|  170°47'48"|| 0.008 sec|-0.010 sec|| -0.301|
AHt.|  -11272ft 0.006 ft|| -0.024 ft -0.758

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 124248.010 ft| 0.005 ft|  0.003 fi| 0.164|
|[HOUM --> LMCN (PV106) || Az.|  170°47'48" 0.008 sec|| 0.012 sec|| 0.362]

AHt||  -11272 ft 0.006 ft||  0.010 ft 0.492
| || ENlip Dist.|| 124248.010 ft| 0.005 ft||  0.015 fi 0.757|
HOUM --> LMCN (PV182) Az  170°47'48" 0.008 sec|[-0.009 sec -0.280
| | AHt| -11.272 0.006 ft||  0.003 ft 0.111|

Ellip Dist.| 124248.010 ft 0.005 ftf|  0.015 ft 0.754
|[HOUM --> LMCN (PV118) | Az|  170°47'48"|| 0.008 sec]| -0.009 sec|| -0.280)|

AHt|  -11272ft 0.006 ft||  0.003 ft 0.111

Ellip Dist.|| 124248.010 ft 0.005 ft|  0.015 ft 0.754
|AMER --> MPH-02 (PV283) || Az|  129°58'00" 0.005 sec|[-0.011 sec|| -0.603|

AHt.||  -27.826 ft 0.008 ft||  0.016 ft 0.670
| || ENlip Dist.|| 220879.682 f 0.006 ft||  0.015 fi 0.750|
HOUM --> GRIS (PV76) Azl 115°46'46" 0.004 sec|| 0.001 sec 0.041
| | AHt|  -14.165 | 0.006 ft||  0.017 ft 0.741|

Ellip Dist.|| 271352.686 ft 0.005 ftf|  0.012 ft 0.622
|[HOUM --> LMCN (PV176) | Az|  170°47'48"|| 0.008 sec]| -0.024 sec|| -0.738|

AHt.|  -11272ft 0.006 ft|| -0.001 ft -0.027

Ellip Dist.|| 124248.010 ft 0.005 ft|| -0.004 ft -0.208
|[HOUM --> LMCN (PV124) || Az|  170°47'48" 0.008 sec|[-0.024 sec|| -0.738)|

AHt||  -11272 ft 0.006 ft|| -0.001 ft -0.027
| || ENlip Dist.|| 124248.010 ft| 0.005 ft| -0.004 ft] -0.208|
GRIS --> LMCN (PV175) Azl 269°11'35" 0.004 sec|| 0.005 sec 0.281
| | AHt|| 2.893 fi| 0.005 ft||  0.017 ft 0.736|

Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.013 ft -0.650

IGRIS --> LMCN (PV123) | Az|  269°1135" 0.004 sec|| 0.005 sec|| 0.281|
AHLt. 2.893 ft 0.005 ft|  0.017 ft 0.736

Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.013 ft -0.650

|AMER --> LMCN (PV236) || Az| 108°00'14" 0.004 sec|| 0.013 sec|| 0.735|

AHt. -1.275 ft 0.005 ft|  0.011 ft 0.579
| || ENlip Dist.|| 226945.457 f 0.004 ft| -0.007 ft -0.344|
HOUM --> GRIS (PV30) Azl 115°46'46" 0.004 sec|| 0.002 sec 0.162
| | AHt|  -14.165fi] 0.006 ft||  0.014 ft 0.734|

Ellip Dist.|| 271352.686 ft 0.005 ft||  0.005 ft 0.231
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|AMER --> LMCN (PV260) || Az|  108°00'14"|| 0.004 sec[ -0.001 sec|| -0.078|
| | AHt|  -1.275f( 0.005 ft||  0.019 fi 0.728|
Ellip Dist.|| 226945.457 ft 0.004 ft||  0.006 ft 0.302

|[HOUM --> GRIS (PV32) | Az| 115°46'46" 0.004 sec|| 0.002 sec|| 0.128|
AHt.|  -14.165 ft 0.006 ft|| -0.015 ft -0.725

| || Ellip Dist.|| 271352.686 ft| 0.005 ft||  0.002 ft] 0.097|
AMER --> LMCN (PV272) Az.|  108°00'14" 0.004 sec|| 0.012 sec 0.701
| I AHL|  -1.275 fi 0.005 ff]|  0.018 ft 0.679)
Ellip Dist.| 226945.457 ft 0.004 ft||  0.010 ft 0.480

AMER --> MPH-04 (PV193) Azl 116°4528" 0.007 sec|| 0.010 sec 0.698
| | AHt| 27752 0.011 ft]  0.007 ft] 0.326|
Ellip Dist.|| 285702.433 ft 0.010 ft|| -0.008 ft -0.394

|[HOUM --> GRIS (PV48) | Az| 115°46'46" 0.004 sec|| 0.001 sec|| 0.052|
AHt.|  -14.165 ft 0.006 ft||  0.016 ft 0.694

| || Ellip Dist.|| 271352.686 fi 0.005 ft]| -0.003 ft] -0.167|
LMCN --> MPH-03 (PV122) Az 183°12'07" 0.024 sec|| 0.014 sec 0.240
| I AHL| 25319 fi 0.010 ff]| -0.017 ft -0.690|
Ellip Dist.|| 68114.990 ft 0.008 ft||  0.012 ft 0.627

LMCN --> MPH-03 (PV180) Az| 183°12'07" 0.024 sec|| 0.014 sec 0.240
| | AHt| 25319 0.010 ft|| -0.017 ft] -0.690|
Ellip Dist.|| 68114.990 ft 0.008 ft|  0.012 ft 0.627

|AMER --> LMCN (PV221) | Az| 108°00'14" 0.004 sec|| 0.012 sec|| 0.685|
AHt. -1.275 ft 0.005 ft||  0.009 ft 0.388

| || Ellip Dist.|| 226945.457 ft 0.004 ft|| -0.003 ft] -0.134|
HOUM --> LMCN (PV152) Az.|  170°47'48" 0.008 sec|[-0.005 sec -0.156
| | AHt|  -11.272ff 0.006 ft|  0.004 ft] 0.158|
Ellip Dist.|| 124248.010 ft 0.005 ftf|  0.013 ft 0.682

GRIS --> LMCN (PV134) Azl 269°11'35" 0.004 sec|| 0.002 sec 0.114
| | AHt/|| 2.893 f| 0.005 ft| -0.013 fi -0.675|
Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.003 ft -0.137

|[HOUM --> MPH-01 (PV4) | Az| 197°5235"| 0.009 sec]| -0.002 sec|| -0.084|
AHt.|  -39.535ft 0.012 ft]| -0.014 ft -0.569

| || Ellip Dist.|| 206512.709 fi| 0.009 f|| -0.013 ft] -0.674|
GRIS --> MPH-02 (PV81) Az.| 254°42725" 0.004 sec|[-0.001 sec -0.099
[ 1l 1l Il 1l Il 1
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| [ AHt.|  -23.658 fi 0.008 ft| -0.016 fi| -0.672
| || ENlip Dist.|| 281867.346 ft| 0.006 ft||  0.006 ft] 0.287|
GRIS --> MPH-04 (PV27) Az.| 251°31'41" 0.010 sec|| 0.013 sec 0.672
| | AHt|  -23.584ff 0.011 ft| -0.001 ft -0.041|

Ellip Dist.| 196013.076 ft 0.009 ft||  0.007 ft 0.376

ILMCN --> MPH-02 (PV98) | Az| 213°1834" 0.014 sec|| 0.009 sec|| 0.177|
AHt.|  -26.551 ft 0.008 ft|| -0.029 ft -0.671

| || Ellip Dist.| 85512.420 fi] 0.006 ftf|  0.007 fi 0.356|
HOUM --> MPH-01 (PV1) Azl  197°52'35" 0.009 sec|| 0.013 sec 0.670
AHt.|  -39.535ft 0.012 ft)|  0.006 ft 0.247

| || ENlip Dist.|| 206512.709 ft| 0.009 ft||  0.007 ft 0.363|
HOUM --> GRIS (PV72) Az  115°46'46" 0.004 sec|[-0.010 sec -0.668
| | AHt|  -14.165f{ 0.006 ft| -0.004 ft] -0.144|
Ellip Dist.|| 271352.686 ft 0.005 ft|| -0.003 ft -0.151

IGRIS --~ LMCN (PV145) | Az|  269°1135" 0.004 sec|| -0.006 sec|| -0.361|
AHLt. 2.893 ft 0.005 ft|| -0.017 ft -0.661

| || ENlip Dist.|| 224520.736 ft| 0.004 ft| -0.003 ft] -0.161|
LMCN --> MPH-02 (PV104) Az  213°1834" 0.014 sec|[-0.031 sec -0.656
AHt.|  -26.551ft 0.008 ft|| -0.006 ft -0.243

| || ENlip Dist.|| 85512.420 ft| 0.006 ft| -0.008 ft] -0.395|
GRIS --> MPH-03 (PV39) Az  252°43'12" 0.007 sec|[-0.005 sec -0.281
| | AHt| 22426 0.010 ft|| -0.016 fi] -0.649)|
Ellip Dist.| 239521.510 ft 0.008 ft|| -0.012 ft -0.622

|[AMER --> GRIS (PV226) | Az  98°18'46" 0.002 sec|| 0.006 sec|| 0.649|
AHLt. -4.168 ft 0.005 ft||  0.006 ft 0.303

| || Ellip Dist.|| 444954.015 fi 0.005 ff]|  0.003 ft 0.176)
AMER --> GRIS (PV208) Az 98°18'46" 0.002 sec| -0.005 sec -0.544
AHL. -4.168 ft 0.005 ft]| -0.015 ft -0.649

| || ENlip Dist.|| 444954.015 ft| 0.005 ft||  0.001 ft] 0.026|
AMER --> GRIS (PV234) Az|  98°18'46" 0.002 sec|| 0.006 sec 0.648
| | AHt|  -4.168f( 0.005 ft| -0.006 ft] -0.304|
Ellip Dist.| 444954.015 ft 0.005 ft|| -0.005 ft -0.263

|[HOUM --> MPH-03 (PV24) | Az| 175°10'19" 0.009 sec|| 0.014 sec|| 0.645|
AHt.|  -36.591 ft 0.010 ft|| -0.015 ft -0.443

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 191338.120 fi| 0.008 ft|  0.009 fi| 0.461|
|[HOUM --> LMCN (PV155) || Az.|  170°47'48" 0.008 sec|[-0.021 sec|| -0.642)|
AHt.|  -11.272 ft 0.006 ft|| -0.010 ft -0.438

| || ENlip Dist.|| 124248.010 ft| 0.005 ft||  0.001 fi 0.039)|
AMER --> LMCN (PV225) Az  108°00'14" 0.004 sec|| 0.011 sec 0.633
| | AHt|  -1.2751 0.005 ft||  0.002 ft 0.092|
Ellip Dist.|| 226945.457 ft 0.004 ft||  0.003 ft 0.173

|AMER --> LMCN (PV242) | Az|  108°00'14"| 0.004 sec|| 0.011 sec|| 0.612]
AHLt. -1.275 ft 0.005 ft|| -0.013 ft -0.605

Ellip Dist.|| 226945.457 ft 0.004 ftf| -0.012 ft -0.629

|[HOUM --> LMCN (PV97) || Az.|  170°47'48" 0.008 sec|[-0.017 sec|| -0.504|
AHt.|  -11.272 ft 0.006 ft|| -0.014 ft -0.345

| || ENlip Dist.|| 124248.010 ft| 0.005 ft||  0.012 fi 0.627|
GRIS --> MPH-03 (PV33) Az 252°43'12" 0.007 sec|| 0.010 sec 0.623
| | AHt|  -22.426 0.010 ft|| -0.008 ft -0.399)
Ellip Dist.|| 239521.510 ft 0.008 ft|| -0.001 ft -0.075

|AMER --> HOUM (PV200) | Az|  74°5856"| 0.005 sec|| 0.006 sec|| 0.295|
AHLt. 9.997 ft 0.006 ft|| -0.014 ft -0.608

Ellip Dist.|| 202221.709 ft 0.005 ft|| -0.002 ft -0.101

IGRIS --> LMCN (PV87) || Az|  269°11'35" 0.004 sec|| 0.002 sec| 0.115]
AHLt. 2.893 ft 0.005 ft|| -0.014 ft -0.598

| || ENlip Dist.|| 224520.736 f 0.004 ft| -0.001 ft] -0.044|
AMER --> HOUM (PV298) Az  74°58'56" 0.005 sec|[-0.003 sec -0.155
| | AHt|| 9.997 ft| 0.006 ft||  0.015 ft 0.588|
Ellip Dist.|| 202221.709 ft 0.005 ft||  0.006 ft 0.292

ILMCN --> MPH-04 (PV135) | Az|  146°26'50"| 0.028 sec|| 0.023 sec|| 0.411|
AHt.| 26477 ft 0.011 ft|  0.009 ft 0.395

Ellip Dist.|| 70447.842 ft 0.009 ft|  0.011 ft 0.578

|[HOUM --> GRIS (PV58) || Az|  115°46'46" 0.004 sec|[-0.003 sec|| -0.178)|
AHt.|  -14.165 ft 0.006 ft|| -0.014 ft -0.573

| || ENlip Dist.|| 271352.686 fi 0.005 ft| -0.001 ft -0.033)|
AMER --> GRIS (PV237) Az|  98°1846" 0.002 sec|| 0.004 sec 0.482
| | AHt| 41681 0.005 ft|| -0.011 ft -0.572]
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.006 ft -0.305
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|AMER --> HOUM (PV290) || Azl 74°58'56"| 0.005 sec|[-0.011 sec|| -0.570)
| | AHt/|| 9.997 ft| 0.006 ft|| -0.008 ft -0.354|

Ellip Dist.|| 202221.709 ft 0.005 ft||  0.009 ft 0.446

|GRIS --> LMCN (PV117) | Az 269°11'35"| 0.004 sec|| 0.007 sec| 0.367|
AHLt. 2.893 ft 0.005 ft||  0.014 ft 0.570

| || Ellip Dist.|| 224520.736 fi 0.004 ff]| -0.001 ft] -0.057|
GRIS --> LMCN (PV181) Az.|  269°11'35" 0.004 sec|| 0.007 sec 0.367
| I AHL.|| 2.893 fi 0.005 ff]|  0.014 ft] 0.570)
Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.001 ft -0.057

HOUM --> LMCN (PV158) Azl 170°47'48" 0.008 sec|[-0.018 sec -0.565
| | AHt|  -11.272 0.006 ft||  0.006 ft] 0.260|
Ellip Dist.|| 124248.010 ft 0.005 ft||  0.003 ft 0.135

|GRIS -~ LMCN (PV108) | Az| 269°11'35"| 0.004 sec| -0.006 sec|| -0.317|
AHLt. 2.893 ft 0.005 ft||  0.010 ft 0.462

| || Ellip Dist.|| 224520.736 fi 0.004 ff]|  0.011 ft] 0.563|
HOUM --> GRIS (PV28) Az  115°46'46" 0.004 sec|[-0.008 sec -0.562
| | AHt|  -14.165 f{ 0.006 ft| -0.001 ft| -0.029|
Ellip Dist.|| 271352.686 ft 0.005 ft||  0.003 ft 0.143

LMCN --> MPH-02 (PV95) Azl 213°1834" 0.014 sec|[-0.007 sec -0.150
| | AHt|  -26.551ff 0.008 ft|| 0.018 fi 0.561|
Ellip Dist.|| 85512.420 ft 0.006 ft||  0.007 ft 0.362

[HOUM --> GRIS (PV38) | Az 115°46'46"| 0.004 sec| -0.005 sec| -0.318)
AHt.|  -14.165 ft 0.006 ft|| -0.013 ft -0.550

| || Ellip Dist.|| 271352.686 fi 0.005 ft]| -0.009 ft] -0.456|
AMER --> LMCN (PV212) Az.|  108°00'14" 0.004 sec|[-0.010 sec -0.547
| | AHt|  -1.275ff 0.005 ft| -0.012 ft -0.516|
Ellip Dist.|| 226945457 ft 0.004 ft||  0.002 ft 0.099

AMER --> LMCN (PV211) Az|  108°00'14" 0.004 sec|[-0.010 sec -0.547
| | AHt|  -1.275f( 0.005 ft| -0.012 fi -0.516|
Ellip Dist.|| 226945.457 ft 0.004 ftf|  0.002 ft 0.099

|IAMER --> GRIS (PV222) | Az|  98°18'46" 0.002 sec|| 0.005 sec|| 0.546|
AHLt. -4.168 ft 0.005 ft|| -0.008 ft -0.346

| || Ellip Dist.|| 444954.015 fi 0.005 ft]| -0.002 ft] -0.113|
HOUM --> LMCN (PV146) Az.|  170°47'48" 0.008 sec|| 0.018 sec 0.546
[ 1l 1l Il 1l Il 1
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| [ AHt.|  -11.272 fi 0.006 ft| -0.007 fi| -0.290)|
| || Ellip Dist.|| 124248.010 fi] 0.005 ftf|  0.008 i 0.422)|
AMER --> MPH-02 (PV291) Az.|  129°58'00" 0.005 sec|[-0.004 sec -0.202
| | AHt|  -27.826 0.008 ft| -0.014 ft] -0.539)|
Ellip Dist.|| 220879.682 ft 0.006 ft|| 0.011 ft 0.537

|GRIS --~ LMCN (PV138) | Az|  269°1135" 0.004 sec| -0.001 sec|| -0.053)|
AHt. 2.893 ft 0.005 ft||  0.007 ft 0.369

| || ENlip Dist.|| 224520.736 ft| 0.004 ft||  0.010 ft 0.533|
AMER --> HOUM (PV231) Az  74°58'56" 0.005 sec|| 0.006 sec 0.306
AHt. 9.997 ft 0.006 ft]| -0.011 ft -0.529

| || Ellip Dist.|| 202221.709 fi] 0.005 ftf| -0.009 fi -0.478|
AMER --> HOUM (PV227) Az  74°58'56" 0.005 sec|| 0.006 sec 0.328
| | AHt/|| 9.997 f| 0.006 ft| -0.010 ft -0.524|
Ellip Dist.|| 202221.709 ft 0.005 ft||  0.002 ft 0.077

|[HOUM --> GRIS (PV66) | Az| 115%46'46"|| 0.004 sec|| -0.005 sec|| -0.331|
AHt.|  -14.165 ft 0.006 ft|| -0.014 ft -0.509

| || ENlip Dist.|| 271352.686 ft| 0.005 ft| -0.008 ft] -0.380)|
AMER --> LMCN (PV288) Az|  108°00'14" 0.004 sec|-0.009 sec -0.508
AHt. -1.275 ft 0.005 ft]|  0.006 ft 0.224

| || Ellip Dist.|| 226945.457 f 0.004 ft||  0.008 ft] 0.399)|
LMCN --> MPH-01 (PV144) Azl 228°26'31" 0.016 sec|| 0.012 sec 0.333
| | AHt|  -28.264f 0.012 ft|| -0.014 fi] -0.504|
Ellip Dist.| 111324.422 ft 0.009 ft||  0.009 ft 0.460

|GRIS --> MPH-04 (PV46) | Az| 251031417 0.010 sec|| 0.009 sec|| 0.468|
AHt.|  -23.584 ft 0.011 ft|| -0.004 ft -0.210

| || Ellip Dist.|| 196013.076 ft| 0.009 ft| -0.010 ft -0.501|
AMER --> HOUM (PV250) Azl 74°58'56" 0.005 sec| -0.002 sec -0.090
AHL. 9.997 ft 0.006 ft|| -0.002 ft -0.079

| || ENlip Dist.|| 202221.709 f 0.005 ft||  0.010 ft] 0.498|
AMER --> GRIS (PV289) Az|  98°18'46" 0.002 sec|[-0.005 sec -0.494
| | AHt|  -4.168f( 0.005 ft||  0.014 fi] 0.474|
Ellip Dist.| 444954.015 ft 0.005 ft||  0.007 ft 0.323

|[HOUM --> GRIS (PV56) | Az| 115%46'46"|| 0.004 sec|| -0.004 sec|| -0.288|
AHt.|  -14.165 ft 0.006 ft|| -0.011 ft -0.492

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 271352.686 fi| 0.005 ft| -0.001 fi| -0.056|
|[HOUM --> GRIS (PV34) || Az|  115°46'46" 0.004 sec|| 0.007 sec|| 0.491]

AHt.||  -14.165 ft 0.006 ft|| -0.008 ft -0.321

| || ENlip Dist.|| 271352.686 fi| 0.005 ft|  0.004 ft] 0.212]
HOUM --> LMCN (PV109) Az  170°47'48" 0.008 sec|| 0.003 sec 0.107
| | AHt| -11.272 0.006 ft||  0.010 ft 0.480|
Ellip Dist.| 124248.010 ft 0.005 ft||  0.003 ft 0.130

ILMCN --> MPH-04 (PV107) | Az|  146°26'50"| 0.028 sec|| 0.006 sec|| 0.101|
AHt.| 26477 ft 0.011 ft| 0.010 ft 0.469

Ellip Dist.|| 70447.842 ft 0.009 ft|| -0.002 ft -0.087

|AMER --> MPH-04 (PV190) || Az|  116°4528" 0.007 sec|| 0.006 sec|| 0.468|
AHt.|| 27752 ft 0.011 ft|  0.000 ft -0.017

| || ENlip Dist.|| 285702.433 fi 0.010 f|  0.001 fi 0.028|
AMER --> LMCN (PV229) Az|  108°00'14" 0.004 sec|| 0.008 sec 0.466
| | AHt|  -1.2751 0.005 ft||  0.000 ft -0.001|
Ellip Dist.|| 226945.457 ft 0.004 ft|| -0.004 ft -0.192

IGRIS --> LMCN (PV142) | Az|  269°1135" 0.004 sec|| -0.002 sec|| -0.085|
AHLt. 2.893 ft 0.005 ft|| -0.012 ft -0.464

Ellip Dist.|| 224520.736 ft 0.004 ftf|  0.002 ft 0.117

|[HOUM --> GRIS (PV62) || Az|  115°46'46" 0.004 sec|[-0.004 sec|| -0.251|
AHt.||  -14.165 ft 0.006 ft|| -0.014 ft -0.457

| || ENlip Dist.|| 271352.686 fi 0.005 ft| -0.006 ft] -0.294|
GRIS --> LMCN (PV130) Azl 269°11'35" 0.004 sec|| 0.004 sec 0.222
| | AHt|| 2.893 fi| 0.005 ft||  0.013 ft 0.435|
Ellip Dist.|| 224520.736 ft 0.004 ft||  0.009 ft 0.455

|AMER --> LMCN (PV198) | Az|  108°00'14"| 0.004 sec| -0.003 sec|| -0.180)|
AHLt. -1.275 ft 0.005 ft|| -0.007 ft -0.282

Ellip Dist.|| 226945.457 ft 0.004 ft|  0.009 ft 0.453

|GRIS --> MPH-02 (PV83) || Az.|  254°42725"| 0.004 sec|| 0.002 sec|| 0.164|
AHt.|  -23.658 ft 0.008 ft||  0.003 ft 0.123

| || ENlip Dist.|| 281867.346 ft| 0.006 ft||  0.009 fi] 0.448|
AMER --> GRIS (PV213) Az|  98°1846" 0.002 sec|[-0.002 sec -0.200
| | AHt| 4168 0.005 ft| -0.009 ft -0.400|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.009 ft -0.445
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|AMER --> HOUM (PV266) || Azl 74°58'56"| 0.005 sec][ -0.007 sec|| -0.349)
| | AHt/|| 9.997 ft| 0.006 ft| -0.010 ft -0.445|

Ellip Dist.|| 202221.709 ft 0.005 ft||  0.007 ft 0.361

|AMER --> HOUM (PV258) | Az|  74°58'56" 0.005 sec -0.003 sec|| -0.159)|
AHLt. 9.997 ft 0.006 ft|  0.016 ft 0.442

| || Ellip Dist.|| 202221.709 fi 0.005 ft]| -0.003 ft] -0.137|
GRIS --> LMCN (PV84) Az.|  269°11'35" 0.004 sec|| 0.008 sec 0.438
| | AHt|| 2.893 f| 0.005 ft| -0.008 ft] -0.317|
Ellip Dist.|| 224520.736 ft 0.004 ftf|  0.002 ft 0.095

HOUM --> LMCN (PV170) Azl 170°47'48" 0.008 sec|| 0.014 sec 0.437
| | AHt|  -11.272 i 0.006 ft|  0.001 fi 0.035|
Ellip Dist.|| 124248.010 ft 0.005 ftf|  0.004 ft 0.194

|AMER --> HOUM (PV209) | Az|  74°58'56" 0.005 sec| -0.001 sec|| -0.028|
AHLt. 9.997 ft 0.006 ft| -0.006 ft -0.281

| || Ellip Dist.|| 202221.709 fi 0.005 ff]|  0.009 ft] 0.436)|
LMCN --> MPH-03 (PV116) Az 183°12'07" 0.024 sec|[-0.025 sec -0.429
| I AHL| 25319 fi 0.010 ff]|  0.006 ft| 0.275|
Ellip Dist.|| 68114.990 ft 0.008 ft|| -0.002 ft -0.118

AMER --> GRIS (PV195) Az|  98°1846" 0.002 sec|[-0.004 sec -0.422
| | AHt| 4168 fi 0.005 ftf| -0.010 fi -0.419)
Ellip Dist.|| 444954.015 ft 0.005 ftf|  0.001 ft 0.048

|IAMER --> LMCN (PV191) | Az| 108°00'14" 0.004 sec|| 0.007 sec|| 0.422|
AHLt. -1.275 ft 0.005 ft||  0.003 ft 0.158

| || Ellip Dist.|| 226945.457 i 0.004 ff]|  0.000 ft] -0.023|
HOUM --> LMCN (PV149) Az.|  170°47'48" 0.008 sec|| 0.014 sec 0.421
| I AHL|  -11.272 fi 0.006 ft]| -0.009 ft| -0.294|
Ellip Dist.|| 124248.010 ft 0.005 ft|| -0.004 ft -0.182

AMER --> GRIS (PV269) Az|  98°1846" 0.002 sec|[-0.004 sec -0.421
| | AHt|  -4.168f( 0.005 ft| -0.001 ft -0.043)|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.001 ft -0.032

|AMER --> LMCN (PV252) | Az| 108°00'14" 0.004 sec|| 0.003 sec|| 0.145|
AHLt. -1.275 ft 0.005 ftf|  0.010 ft 0.406

| || Ellip Dist.|| 226945.457 fi 0.004 f]| -0.004 ft] -0.176|
AMER --> HOUM (PV214) Az. 74°58'56" 0.005 sec|-0.004 sec -0.197
[ 1l 1l Il 1l Il 1
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| [ AHL.|| 9.997 fi| 0.006 ft|  0.009 fi| 0.400|
| || Ellip Dist.|| 202221.709 f| 0.005 ft||  0.002 ft] 0.091|
AMER --> HOUM (PV262) Az|  74°58'56" 0.005 sec|[-0.002 sec -0.102
| | AHt/|| 9.997 f| 0.006 f||  0.010 fi 0.393|

Ellip Dist.|| 202221.709 ft 0.005 ftf|  0.004 ft 0.211

IGRIS --~ LMCN (PV132) | Az|  269°1135" 0.004 sec|| -0.005 sec|| -0.280)|
AHt. 2.893 ft 0.005 ft||  0.012 ft 0.387

| || Ellip Dist.|| 224520.736 fi] 0.004 ftf|  0.003 fi 0.138|
GRIS --> LMCN (PV154) Az  269°11'35" 0.004 sec|| 0.006 sec 0.327
AHLt. 2.893 ft 0.005 ft|| -0.001 ft -0.058

| || Ellip Dist.|| 224520.736 fi] 0.004 ft|| -0.008 i -0.385|
GRIS --> LMCN (PV105) Az.|  269°11'35" 0.004 sec|| 0.000 sec 0.008
| | AHt/|| 2.893 f| 0.005 ft| -0.007 ft -0.383)|
Ellip Dist.|| 224520.736 ft 0.004 ftf|  0.002 ft 0.080

|[HOUM --> LMCN (PV112) | Az|  170°47'48"|| 0.008 sec|| 0.012 sec|| 0.382|
AHL|  -11.272ft 0.006 ft||  0.005 ft 0.270

| || ENlip Dist.|| 124248.010 ft| 0.005 ft| -0.001 ft -0.077|
GRIS --> LMCN (PV111) Azl 269°11'35" 0.004 sec|| 0.004 sec 0.227
AHLt. 2.893 ft 0.005 ft|| -0.005 ft -0.271

| || ENlip Dist.|| 224520.736 ft| 0.004 ft||  0.007 ft 0.374|
GRIS --> MPH-04 (PV47) Az.| 251°31'41" 0.010 sec|[-0.007 sec -0.371
| | AHt|  -23.584ff 0.011 ft||  0.005 ft 0.232|
Ellip Dist.|| 196013.076 ft 0.009 ftf|  0.000 ft 0.024

ILMCN --> MPH-04 (PV137) | Az|  146°26'50"| 0.028 sec|| 0.010 sec|| 0.185|
AHt.| 26477 ft 0.011 ft|  0.001 ft 0.049

| || Ellip Dist.|| 70447.842 ft| 0.009 ft||  0.007 ft 0.367|
AMER --> MPH-01 (PV259) Az  137°22139" 0.009 sec|| 0.003 sec 0.163
AHt.|  -29.539ft 0.012 ft| -0.011 ft -0.214

| || Ellip Dist.|| 196344.740 ft| 0.009 ft| -0.008 ft] -0.367|
GRIS --> LMCN (PV178) Az  269°11'35" 0.004 sec|| 0.006 sec 0.353
| | AHt/|| 2.893 fi| 0.005 ft|  0.000 ft] 0.025|
Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.007 ft -0.367

|GRIS --~ LMCN (PV120) | Az| 269°1135" 0.004 sec|| 0.006 sec|| 0.353)|
AHLt. 2.893 ft 0.005 ft||  0.000 ft 0.025

[ 1l 1l Il 1l Il 1
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| || Ellip Dist.|| 224520.736 fi| 0.004 ft| -0.007 fi| -0.367|
|GRIS --> LMCN (PV166) || Az|  269°11'35" 0.004 sec|| 0.002 sec|| 0.088|
AHLt. 2.893 ft 0.005 ft||  0.008 ft 0.364

| || ENlip Dist.|| 224520.736 f 0.004 ft| -0.003 ft] -0.167|
AMER --> GRIS (PV189) Az|  98°18'46" 0.002 sec|| 0.001 sec 0.148
| | AHt| 4168 0.005 ft||  0.008 ft 0.364]
Ellip Dist.| 444954.015 ft 0.005 ftf|  0.000 ft -0.010

|[HOUM --> MPH-02 (PV17) | Az| 187°55'56"| 0.006 sec|| 0.006 sec|| 0.280|
AHt.|  -37.823ft 0.008 ft|| -0.004 ft -0.162

Ellip Dist.|| 196013.031 ft 0.006 ftf|  0.007 ft 0.359

|[HOUM --> GRIS (PV80) || Az|  115°46'46" 0.004 sec|| 0.000 sec|| -0.020|
AHt.||  -14.165 ft 0.006 ft||  0.008 ft 0.356

| || ENlip Dist.|| 271352.686 fi 0.005 ft| -0.001 fi -0.044|
HOUM --> GRIS (PV78) Azl 115°46'46" 0.004 sec|| 0.002 sec 0.129
| | AHt|  -14.165 | 0.006 ft||  0.010 ft 0.340|
Ellip Dist.|| 271352.686 ft 0.005 ftf|  0.007 ft 0.354

I[HOUM --> GRIS (PV54) | Az| 115%4646"| 0.004 sec| -0.003 sec|| -0.173)|
AHt.|  -14.165 ft 0.006 ft||  0.008 ft 0.347

Ellip Dist.|| 271352.686 ft 0.005 ftf|  0.002 ft 0.108

|AMER --> LMCN (PV248) || Az| 108°00'14" 0.004 sec|[-0.002 sec|| -0.097|
AHt. -1.275 ft 0.005 ft||  0.009 ft 0.340

| || ENlip Dist.|| 226945.457 f 0.004 ft||  0.003 fi 0.132|
HOUM --> GRIS (PV26) Azl 115°46'46" 0.004 sec|| 0.005 sec 0.312
| | AHt|  -14.165 | 0.006 ft| -0.004 ft -0.233)|
Ellip Dist.|| 271352.686 ft 0.005 ft|| -0.004 ft -0.185

IGRIS --> LMCN (PV172) | Az|  269°1135" 0.004 sec|[ -0.001 sec|| -0.033)|
AHLt. 2.893 ft 0.005 ft|| -0.007 ft -0.310

Ellip Dist.|| 224520.736 ft 0.004 ft|  0.000 ft 0.011

|AMER --> LMCN (PV280) || Az| 108°00'14" 0.004 sec|| 0.004 sec|| 0.227]
AHt. -1.275 ft 0.005 ft|| -0.007 ft -0.287

| || ENlip Dist.|| 226945.457 f 0.004 ft| -0.006 ft -0.304|
AMER --> MPH-01 (PV251) Azl 137°22'39" 0.009 sec|[-0.006 sec -0.299
| | AHt|  -29.539ff 0.012 ft|| -0.007 ft -0.281|
Ellip Dist.|| 196344.740 ft 0.009 ft|| -0.004 ft -0.223
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|AMER --> HOUM (PV223) || Azl 74°58'56"| 0.005 sec|| 0.005 sec|| 0.276|
| | AHt/|| 9.997 ft| 0.006 ft| -0.002 ft -0.075|

Ellip Dist.|| 202221.709 ft 0.005 ft|| -0.006 ft -0.299

|GRIS --> LMCN (PVIsD) | Az 269°11'35"| 0.004 sec]|-0.004 sec|| -0.224|
AHLt. 2.893 ft 0.005 ft|| -0.003 ft -0.127

| || Ellip Dist.|| 224520.736 fi 0.004 ff]|  0.006 ft] 0.291]
AMER --> MPH-01 (PV255) Az  137°22'39" 0.009 sec|| 0.000 sec 0.011
| I AHL|  -29.539 fi 0.012 f]| -0.006 ft| -0.259)|
Ellip Dist.|| 196344.740 ft 0.009 ft||  0.006 ft 0.289

HOUM --> LMCN (PV88) Azl 170°47'48" 0.008 sec|[-0.009 sec -0.288
| | AHt|  -11.272 0.006 ft||  0.000 ft] -0.021|
Ellip Dist.|| 124248.010 ft 0.005 ft||  0.002 ft 0.083

|AMER --> GRIS (PV230) | Az|  98°18'46" 0.002 sec|| 0.000 sec|| -0.044|
AHLt. -4.168 ft 0.005 ft|| -0.006 ft -0.267

| || Ellip Dist.|| 444954.015 fi 0.005 ft]| -0.005 ft| -0.247|
GRIS --> MPH-04 (PV44) Az.| 251°31'41" 0.010 sec|| 0.001 sec 0.042
| | AHt|  -23.584f 0.011 ft| -0.004 ft] -0.188|
Ellip Dist.|| 196013.076 ft 0.009 ftf|  0.005 ft 0.254

AMER --> GRIS (PV249) Az|  98°1846" 0.002 sec|[-0.002 sec -0.240
| | AHt|  -4.168f( 0.005 ft|  0.006 ft] 0.236|
Ellip Dist.|| 444954.015 ft 0.005 ft|| -0.002 ft -0.081

|[HOUM --> GRIS (PV64) | Az| 115°46'46" 0.004 sec| -0.002 sec|| -0.164|
AHt.|  -14.165 ft 0.006 ft||  0.002 ft 0.111

| || Ellip Dist.|| 271352.686 fi 0.005 ft]| -0.005 ft] -0.230)|
AMER --> HOUM (PV270) Az. 74°58'56" 0.005 sec||-0.001 sec -0.059
| I AHL.|| 9.997 fi 0.006 ft|| -0.006 ft -0.215|
Ellip Dist.|| 202221.709 ft 0.005 ftf|  0.000 ft -0.010

HOUM --> LMCN (PV167) Azl 170°47'48" 0.008 sec|[-0.007 sec -0.210
| | AHt|  -11.272 0.006 ft| -0.002 ft] -0.093|
Ellip Dist.|| 124248.010 ft 0.005 ftf|  0.001 ft 0.076

IGRIS -~ LMCN (PV90) | Az| 269°11'35"| 0.004 sec| -0.001 sec|| -0.040|
AHLt. 2.893 ft 0.005 ft|| -0.002 ft -0.054

| || Ellip Dist.|| 224520.736 fi 0.004 ff]|  0.004 ft] 0.204|
HOUM --> GRIS (PV82) Az  115°46'46" 0.004 sec|| 0.003 sec 0.190
[ 1l 1l Il 1l Il 1

6/23/2016



Network Adjustment Report Page 31 of 34

| [ AHt.|  -14.165 fi 0.006 ft|  0.002 fi| 0.075|
| || ENlip Dist.|| 271352.686 fi| 0.005 ft| -0.002 ft] -0.101|
GRIS --> LMCN (PV160) Az  269°11'35" 0.004 sec|-0.003 sec -0.179
| | AHt/|| 2.893 f| 0.005 ft|  0.004 ft] 0.163|
Ellip Dist.|| 224520.736 ft 0.004 ft|| -0.001 ft -0.050

IGRIS --~ LMCN (PV93) | Az|  269°1135" 0.004 sec|| -0.002 sec|| -0.107|
AHLt. 2.893 ft 0.005 ft|| -0.005 ft -0.155

| || Ellip Dist.|| 224520.736 fi 0.004 ft]| -0.004 ft] -0.177|
AMER --> MPH-04 (PV235) Az  116°4528" 0.007 sec|[-0.001 sec -0.041
AHt.| 27752 ft 0.011 ft)| 0.003 ft 0.152

| || Ellip Dist.|| 285702.433 f 0.010 ft||  0.000 ft] 0.006|
HOUM --> GRIS (PV70) Az  115°46'46" 0.004 sec|| 0.000 sec 0.006
| | AHt|  -14.165f{ 0.006 ft|  0.003 fi 0.128|
Ellip Dist.|| 271352.686 ft 0.005 ft|| -0.002 ft -0.115

|AMER --~ HOUM (PV196) | Az|  74°58'56"| 0.005 sec|[ -0.001 sec|| -0.073|
AHt. 9.997 ft 0.006 ft||  0.000 ft 0.011

| || Ellip Dist.|| 202221.709 ft| 0.005 ft||  0.001 ft 0.053|

Covariance Terms

From Point| To Point Components || A-posteriori Error Hori(zl.‘l;:i(:)c)ision 3D(§l:tci(i)s)i0n
GRIS AMER Az.| 278°59'23" 0.002sec|  1:97006147|| 1: 96999072
| I I AHL. 4.168 fi 0.005 ft
AElev. 7.592 ft 0.005 ft
| I || Ellip Dist.|| 444954.015 ft 0.005 fi|
GRIS LMCN Az 269°11'35" 0.004 sec||  1:51647536| 1:51641957
| | | AHt| 2.893 fi 0.005 ft|
AElev. 4.282 ft 0.005 ft
| I || Ellip Dist.|| 224520.736 ft 0.004 ft
I[HOUM  |[AMER | Az.| 255°17'06"| 0.005sec|  1:41780585| 1:41777286
AHLt. -9.997 ft 0.006 ft
| I | AElev.  -10.444 fi 0.006 fi|
Ellip Dist.|| 202221.709 ft 0.005 ft
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I[HOUM  |IGRIS || Az|  115°46'46"|| 0.004 sec| :57011134]| 1: 57011209
| I | AHt|  -14.165 fi] 0.006 ft|
AElev.|  -18.036 ft 0.006 ft
| I || ENlip Dist.|| 271352.686 fi 0.005 ft|
HOUM  [LMCN Az 170°47'48" 0.008 sec :26999233|| 1 : 27000443
| I I AHL|  -11.272 fi| 0.006 f
AElev.|  -13.754 ft 0.006 ft
| I || Ellip Dist.|| 124248.010 fi 0.005 ft|
LMCN AMER Az||  288°20'08" 0.004 sec 150794529 1: 50794254
AH. 1.275 ft 0.005 ft
| I | AElev. 3.310 fi| 0.005 fi|
Ellip Dist.|| 226945.457 ft 0.004 ft
IMPH-01  ||[AMER | Az|  317°34'51"| 0.009 sec]| 122069947 1:22070738
AHt. 29.539 ft 0.012 ft
| I | AElev.|  32.672 fi 0.012 f
Ellip Dist.| 196344.740 ft 0.009 ft
MPH-01  [|GRIS Azl 75°3522" 0.006 sec 136135683/ 1:36133511
| I | AHt| 25371 fi 0.012 fi
AElev. 25.080 ft 0.012 ft
| I || Ellip Dist.|| 317596.186 ft 0.009 fi|
MPH-01  |[HOUM Azl 17°46'45" 0.009 sec :23117216|| 1:23117981
| I | AHt|  39.535fi 0.012 fi
AElev. 43.116 ft 0.012 ft
| I || Ellip Dist.|| 206512.709 fi 0.009 ft|
MPH-01  [[LMCN Az 48°18'54" 0.016 sec 1 12803574|| 1: 12803204
AHL. 28.264 ft 0.012 ft
| | | AElev.|  29.362 fi 0.012 fi|
Ellip Dist.|| 111324.422 ft 0.009 ft
IMPH-02  [|[AMER || Az|  310°13'32"| 0.005 sec]| £ 36975867 1:36976891
AHt. 27.826 ft 0.008 ft
| I | AElev.|  31.098 fi| 0.008 f
Ellip Dist.|| 220879.682 ft 0.006 ft
IMPH-02  ||GRIS | Az  74°1732"|| 0.004 sec|| : 48278246| 1 : 48275740
AHL. 23.658 ft 0.008 ft
AElev. 23.507 ft 0.008 ft
| I || Ellip Dist.|| 281867.346 fi 0.006 fi|
IMPH-02  ||HOUM | Azl 7°5327"| 0.006 sec|| :32841340|| 1: 32842443
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AHLt. 37.823 fi 0.008 ft
| I | AElev.|  41.542 fi 0.008 f
Ellip Dist.|| 196013.031 ft 0.006 ft
IMPH-02  [[LMCN | Az|  33°14'16"| 0.014sec||  1:14867977| 1: 14867923
AHt. 26.551 ft 0.008 ft
AElev. 27.788 ft 0.008 ft
| I || Ellip Dist.|| 85512.420 fi| 0.006 ft
MPH-03  |[AMER Azl 303°22'05" 0.007 sec|  1:31227430( 1:31228854
| I | AHt|  26.59 fi 0.010 fi
AElev. 30.021 ft 0.010 ft
| | || ENlip Dist.|| 253407.367 fi 0.008 ft|
MPH-03 [ GRIS Az|  72°22'16" 0.007 sec||  1:29686437| 1:29684852
| I | AHt|  22.426 i 0.010 fi|
AElev. 22.430 ft 0.010 ft
Ellip Dist.| 239521.510 ft 0.008 ft
IMPH-03  [[HOUM || Az|  355°11'48" 0.009 sec|  1:23578875|| 1:23579649
AHt. 36.591 ft 0.010 ft
| I | AElev.]  40.465 fi 0.010 fi
Ellip Dist.|| 191338.120 ft 0.008 ft
IMPH-03  [lLMCN | Az|  3°1146"| 0.024 sec|  1:8682449|| 1:8682633
AHL. 25319 ft 0.010 ft
| I | AElev.| 26711 fi| 0.010 f
Ellip Dist.| 68114.990 ft 0.008 ft
MPH-04 |[AMER Azl  297°08'54" 0.007 sec|  1:29919752( 1:29921118
| I | AHt| 277521t 0.011 fi
AElev. 31.284 ft 0.011 ft
| I || Ellip Dist.|| 285702.433 fi 0.010 fi
MPH-04 [ GRIS Az|  71°14'39" 0.010sec|  1:20696840 1:20695886
| | | AHt|  23.584f{ 0.011 ft|
AElev. 23.693 ft 0.011 ft
| I || Ellip Dist.|| 196013.076 ft 0.009 ft
MPH-04  [[HOUM Azl 342°06'46" 0.011sec|  1:19421753| 1: 19422591
AHt. 37.749 ft 0.011 ft
| I | AElev  41.729 fi 0.011 fi
Ellip Dist.|| 190644.693 ft 0.010 ft
IMPH-04 |[LMCN | Az  326°3023"| 0.028sec||  1:7492815| 1:7493276
| [ | I I |
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| I I AHt|  26.477 fi| 0.011 fi
| I | AElev.|  27.975f{ 0.011 ft|
Ellip Dist.| 70447.842 ft 0.009 ft

Page 34 of 34

Date: 6/23/2016 8:56:28 AM

Project:
C:\Users\Idrennan\Documents\Trimble
Business Center\12063-04 Static All

data.vce

Trimble Business Center

6/23/2016



MPH Job # 12063-04 May 2016

APPENDIX E — FULLY CONSTRAINED ADJUSTMENT REPORT

15



Network Adjustment Report

Page 1 of 33

Project File Data Coordinate System

Name: C:\Users\ldrennan\Documents\Trimble Name: US State Plane 1983
Business Center\12063-04 Static All data.vce |Datum: NAD 1983 (Conus)

Size: 427 KB Zone: Louisiana South 1702

Modified:  6/23/2016 8:11:04 AM (UTC:-5) Geoid: GEOIDI12A (Conus)

Time zone: Central Standard Time
Reference

number:

Description:

Comment 1:

Comment 2:

Comment 3:

Vertical datum:

Additional Coordinate System Details

Local Site Settings

Project latitude: ? Ground scale factor: 1
Project longitude: ? False northing offset: 0.000 ft
Project height: 0.000 ft False easting offset: 0.000 ft

Network Adjustment Report

Adjustment Settings
Set-Up Errors
GNSS
Error in Height of Antenna: 0.010 ft
Centering Error: 0.012 ft

Covariance Display

Horizontal:

Propagated Linear Error [E]:  U.S.
Constant Term [C]: 0.000 ft
Scale on Linear Error [S]: 1.960
Three-Dimensional

Propagated Linear Error [E]:  U.S.
Constant Term [C]: 0.000 ft
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Scale on Linear Error [S]:

1.960

Page 2 of 33

Number of Iterations for Successful Adjustment:

Adjustment Statistics

Network Reference Factor:
Chi Square Test (95%):
Precision Confidence Level:

Degrees of Freedom:

Post Processed Vector Statistics
1.00

Reference Factor:

Redundancy Number:

A Priori Scalar:

881.00

2.05

2

1.00
Passed
95%
881

Control Point Constraints

Point ID || Type North ¢ Easto Height ¢ Elevation ¢

(US survey foot) (US survey foot) (US survey foot) (US survey foot)
|AMER || Local || Fixed || Fixed || Fixed || |
IGRIS | Local | Fixed || Fixed || Fixed || |
I[HOUM || Local | Fixed || Fixed || Fixed || |
|LMCN || Local || Fixed || Fixed || Fixed || |
[Fixed = 0.000003(US survey foot) |

Adjusted Grid Coordinates

. Northing ([Northing Error| Easting |Easting Error Elevation Elevation Error

Point (US .

(US survey|| (US survey | (US survey| (US survey (US survey |[[Constraint
1D survey

foot) foot) foot) foot) foot)
foot)

AMER 345332.199 9 3279311.626 o || 34.804 LLh
GRIS 281033.474 9 3719590.183 o | 27375 LLh
[ ] ] ] 1] 1 11 1 1
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HOUM][397729.333 ? |3474618.955 2 || 45.350 2| LLh
Mo [275191.093 5 [B495143.496 o | 31681 o Lin
IO\AIPH- 200853.424 0.015 |P412270.735 0015 I 2205 0.023
% 203451.115 0.010 |P448600.594 0010 I 3878 0.016
1(\)/§PH— 207159.081 0.014 |P491737.754 0014 | 4967 0.020
1(\)/4[‘PH— 216709.735 0.016 |[F334426.085 0016 I 3606 0.020

Adjusted Geodetic Coordinates
. . . Height Height Error .
Point ID Latitude Longitude (US survey foot) || (US survey foot) Constraint
IAMER || N29°26'58.49796" || W91°20'17.21179" || -47.260 | 2| LLh |
IGRIS || N29°15'55.88300" || W89°57'26.26226" | -51.286 | 2] LLh |
I[HOUM || N29°35'32.10964" || W90°43'24.98847" || -37.182 | 2| LLh |
ILMCN || N29°15'17.90427" || W90°39'40.65211" | -48.369 || 2| LLh |
IMPH-01 || N29°03'05.88428" || W90°55'19.20470" || -76.656 || 0.023 | |
IMPH-02 || N29°03'30.13017" || W90°4829.77757" | -74.935 || 0.016 | |
IMPH-03 || N29°04'04.62793" || W90°4023.52307" || -73.691 || 0.020 || |
IMPH-04 || N29°05'36.49078" || W90°32'21.77822" || -74.856 || 0.020 || |
Adjusted ECEF Coordinates
X X Error Y Y Error 7 Z Error | 3D Error
Point (US survey (US (US survey (US (US survey (US (US Constraint
1D foot) survey foot) survey foot) survey || survey
foot) foot) foot) foot)
AMER || 425865640 5 [-18231526.152 5 [|10227612.480 o Lin
aris || 13616.876 5 [-18269305.528 5 10169272618 ol Lin
[ ] 1] 1 1 1] 1] 1 1 1
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HOUM|[-229986.085 ? 11-18209490.634 ? (/10272765.225 ? ? LLh
[ MCN -210876.387 9 -18269971.314 9 10165927.181 9 9 LLh
IS/iPH— -294585.738 0.015 -18304814.128 0.021 10101338.161 0.017 0.031
1(\)/;PH— -258234.123 0.010 -18304175.040 0.015 10103479.864 0.011 0.001
1(\)/;PH— -215062.789 0.014 -18303041.416 0.018 10106526.318 0.015 0.008
1(\)/;PH— -172271.833 0.016 -18298982.952 0.019 10114635.078 0.017 0.031
Error Ellipse Components
. Semi-major axis Semi-minor axis .
Point 1D (US survey foot) (US survey foot) Azimuth
IMPH-01 | 0.019|| 0.019)| 129°|
IMPH-02 | 0.012]| 0.012] 1399|
IMPH-03 | 0.017|| 0.017| 105°|
IMPH-04 | 0.021|| 0.020| 91°
Adjusted GNSS Observations
Transformation Parameters
Deflection in Latitude: -0.110 sec (95%) 0.005 sec
Deflection in Longitude: -0.047 sec (95%) 0.017 sec
Azimuth Rotation: -0.020 sec (95%) 0.004 sec
Scale Factor: 1.00000003 (95%) 0.00000002
Observation ID Observation (| A-posteriori Error | Residual Standz-lrdlzed
Residual
GRIS --> MPH-02 (PV42) Az.|| 254°42724" 0.007 sec||-0.023 sec -0.891
| AHt|  -23.627 1 0.013 fi  0.279 fi 5.174
Ellip Dist.|| 281867.360 ft 0.010 ft|| 0.048 ft 1.313
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|AMER --> MPH-02 (PV241) || Az|  129°5800"| 0.009 sec|| 0.064 sec|| 1.931]
| | AHt| 27789 fi 0.013 fif  0.243 fi 4.490|

Ellip Dist.|| 220879.671 ft 0.010 ftf|  0.003 ft 0.091

|AMER --> MPH-03 (PV228) | Az|  123°0235"| 0.011 sec| -0.004 sec|| -0.159)|
AHt.|  -26.553 ft 0.018 ftf| 0.174 ft 3.918

| || Ellip Dist.|| 253407.354 i 0.014 ff]| -0.007 ft| -0.207|
GRIS --> MPH-03 (PV31) Az.|  252°43'12" 0.012 sec|| 0.021 sec 0.703
| | AHt|  -22.391ff| 0.018 ft| 0.148 fi] 3.471|
Ellip Dist.|| 239521.527 ft 0.014 ft||  0.006 ft 0.183

LMCN --> MPH-02 (PV131) Azl 213°1834" 0.022 sec|[-0.088 sec -1.033
| | AHt|  -26.593 f{| 0.013 ft||  0.186 fi] 3.273|
Ellip Dist.|| 85512.395 ft 0.009 ftf|  0.029 ft 0.824

|AMER --> MPH-01 (PV247) | Az| 137°22'39"| 0.016 sec|| 0.016 sec|| 0.424|
AHt.|  -29.504 ft 0.021 ftf  0.179 ft 3.031

| || Ellip Dist.|| 196344.732 fi 0.016 ff]|  0.008 ft| 0.216]
GRIS --> MPH-02 (PV65) Az  254°4224" 0.007 sec|[-0.005 sec -0.190
| | AHt|  -23.627f 0.013 ft|  0.120 fi] 3.001|
Ellip Dist.|| 281867.360 ft 0.010 ftf|  0.025 ft 0.708

AMER --> LMCN (PV276) Az|  108°00'14" 0.004 sec|| 0.030 sec 0.951
| | AHt|  -1.196 f{ 0.006 ft| 0.119 fi 2.916|
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.039 ft -1.094

|AMER --~ HOUM (PV282) | Az|  74°58'56" 0.004 sec|| 0.001 sec|| 0.021|
AHLt. 10.061 ft 0.008 ft||  0.109 ft 2.704

| || Ellip Dist.|| 202221.698 fi 0.004 ff]| -0.009 ft| -0.265|
LMCN --> MPH-02 (PV162) Az| 213°1834" 0.022 sec|[-0.040 sec -0.472
| | AHt|  -26.593 f| 0.013 ft| -0.119 fi -2.679)|
Ellip Dist.|| 85512.395 ft 0.009 ft|| -0.036 ft -1.022

AMER --> LMCN (PV264) Az|  108°00'14" 0.004 sec|| 0.019 sec 0.593
| | AHt|  -1.196 f{ 0.006 ft| 0.110 ft 2.634]
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.036 ft -1.007

|GRIS -~ MPH-01 (PV41) | Az| 256°03'34"| 0.010 sec] -0.024 sec|| -1.079)|
AHt.| 25342 ft 0.020 ftf|  0.129 ft 2.610

| || Ellip Dist.|| 317596.200 fi] 0.016 ff]|  0.015 ft| 0.409)
HOUM --> MPH-03 (PV23) Az| 175°10'19" 0.015 sec|| 0.005 sec 0.130
[ 1l 11 Il 1l Il 1
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| I AHt.|  -36.614 fi 0.018 fi||  0.110 fi| 2.545|
| || ENlip Dist.|| 191338.120 f 0.013 f|| -0.011 fi -0.321|
AMER --> HOUM (PV254) Az|  74°58'56" 0.004 sec|[-0.003 sec -0.075
| | AHt|  10.061 f{| 0.008 ft| 0.107 2.542)|

Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.013 ft -0.355

|GRIS --> LMCN (PV140) || Az|  269°11'35"| 0.004 sec|[-0.016 sec|| -0.485|
AHLt. 2.966 ft 0.006 ft||  0.097 ft 2.537

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.054 ] 1.519)
GRIS --> LMCN (PV114) Az  269°11'35" 0.004 sec|[-0.013 sec -0.419
AHLt. 2.966 ft 0.006 ft||  0.096 ft 2.479

| || Ellip Dist.|| 224520.779 fi] 0.004 ftf|  0.047 fi 1.327|
LMCN --> MPH-02 (PV174) Az 213°18'34" 0.022 sec|| 0.016 sec 0.188
| | AHt|  -26.593 0.013 ft| -0.107 i -2.476|
Ellip Dist.|| 85512.395 ft 0.009 ft|| -0.080 ft -2.281

|GRIS --> MPH-02 (PV57) || Az|  254°42724"| 0.007 sec|[-0.002 sec|| -0.093|
AHt.|  -23.627ft 0.013 ft|  0.107 ft 2451

| || ENlip Dist.|| 281867.360 ft| 0.010 ft|  0.025 fi 0.714]
LMCN --> MPH-02 (PV101) Az|  213°1834" 0.022 sec|[-0.062 sec -0.724
AHt.|  -26.593 ft 0.013 ftf| -0.125 ft -2.450

| || ENlip Dist.|| 85512.395 fi| 0.009 ft| -0.039 fi] -1.121]
GRIS --> LMCN (PV163) Az  269°11'35" 0.004 sec|[-0.019 sec -0.594
| | AHt/| 2.966 f| 0.006 ft| 0.119 f 2.394]
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.042 ft 1.156

|AMER --> MPH-02 (PV205) | Az 129°58'00"| 0.009 sec|| 0.023 sec|| 0.717]
AHt.| 27789 ft 0.013 ftf|  0.097 ft 2.390

| || ENlip Dist.|| 220879.671 f| 0.010 ft| -0.009 ft| -0.245|
AMER --> LMCN (PV236) Az.|  108°00'14" 0.004 sec|| 0.035 sec 1.112
AHLt. -1.196 ft 0.006 ftf|  0.090 ft 2.389

| || ENlip Dist.|| 226945.418 ft| 0.004 ft| -0.047 fi -1.329)|
AMER --> LMCN (PV296) Az  108°00'14" 0.004 sec|| 0.016 sec 0.502
| | AHt|  -1.196 f{ 0.006 ft| 0.112 fi 2.382|
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.035 ft -0.953

|AMER --> LMCN (PV245) || Az| 108°00'14"| 0.004 sec|| 0.043 sec|| 1.333)|
AHLt. -1.196 ft 0.006 ftf|  0.122 ft 2.352

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 226945.418 fi| 0.004 ft| -0.032 fi| -0.876|
ILMCN --> MPH-02 (PV165) || Az| 213°18'34" 0.022 sec|[-0.056 sec|| -0.658|
AHt.|  -26.593 ft 0.013 ft|| -0.118 ft -2.350

| || ENlip Dist.|| 85512.395 fi| 0.009 ft| -0.026 fi| -0.730|
GRIS --> LMCN (PV136) Az| 269°11'35" 0.004 sec|[-0.015 sec -0.468
| I AHL.|| 2.966 fi| 0.006 ff]|  0.090 ft| 2.270)
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.047 ft 1.316

|GRIS --> MPH-02 (PV59) || Az|  254°4224"| 0.007 sec|[-0.005 sec|| -0.192|
AHt||  -23.627 ft 0.013 ft||  0.098 ft 2.225

Ellip Dist.| 281867.360 ft 0.010 f|| 0.031 ft 0.869

|AMER --> LMCN (PV260) || Az|  108°00'14" 0.004 sec|| 0.021 sec|| 0.656|
AHLt. -1.196 ft 0.006 ft||  0.097 ft 2.181

| || ENlip Dist.|| 226945.418 fi 0.004 ft| -0.034 ] -0.937|
AMER --> LMCN (PV225) Az|  108°00'14" 0.004 sec|| 0.034 sec 1.056
| I AHL|  -1.196 fi 0.006 ff]|  0.081 ft| 2.166)
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.037 ft -1.043

|AMER --> LMCN (PV221) || Az|  108°00'14" 0.004 sec|| 0.035 sec|| 1.081|
AHLt. -1.196 ft 0.006 ft||  0.087 ft 2.159

Ellip Dist.| 226945.418 ft 0.004 ft| -0.043 ft -1.201

|GRIS --> LMCN (PV175) || Az|  269°11'35"| 0.004 sec][-0.010 sec| -0.318)
AHLt. 2.966 ft 0.006 ft||  0.090 ft 2.130

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.030 f 0.845|
GRIS --> LMCN (PV123) Az  269°11'35" 0.004 sec|| -0.010 sec -0.318
| I AHL.|| 2.966 fi| 0.006 ff]|  0.090 ft| 2.130|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.030 ft 0.845

|GRIS --> LMCN (PV157) || Az|  269°11'35" 0.004 sec|[-0.012 sec|| -0.361|
AHt. 2.966 ft 0.006 ft||  0.091 ft 2.117

Ellip Dist.| 224520.779 ft 0.004 ft|| 0.038 ft 1.072

|AMER --> LMCN (PV268) || Az|  108°00'14" 0.004 sec|| 0.021 sec| 0.646|
AHLt. -1.196 ft 0.006 ft||  0.108 ft 2.116

| || ENlip Dist.|| 226945.418 fi 0.004 ft| -0.043 fi] -1.160|
GRIS --> LMCN (PV138) Az  269°11'35" 0.004 sec|| -0.016 sec -0.505
| I AHL.|| 2.966 fi 0.006 ff]|  0.080 ft| 2.106)
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.054 ft 1.525
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|GRIS --> LMCN (PV108) || Az| 269°11'35"| 0.004 sec|[ -0.021 sec|| -0.650)
| | AHt|| 2.966 f| 0.006 ft| 0.083 fi] 2.087|

Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.055 ft 1.540

|AMER -~ LMCN (PV191) | Az| 108°00'14"| 0.004 sec|| 0.030 sec|| 0.938|
AHLt. -1.196 ft 0.006 ft||  0.082 ft 2.080

| || Ellip Dist.|| 226945.418 fi 0.004 ff]| -0.041 ft| -1.148)|
AMER --> LMCN (PV272) Az.|  108°00'14" 0.004 sec|| 0.035 sec 1.088
| I AHL|  -1.196 fi 0.006 ff]|  0.097 ft| 2.079)
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.031 ft -0.842

AMER --> HOUM (PV278) Azl  74°58'56" 0.004 sec|| 0.009 sec 0.245
| | AHt|  10.061 fi| 0.008 ft|  0.082 ft] 2.049)|
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.012 ft -0.325

|AMER --> MPH-02 (PV197) | Az|  129°58'00" 0.009 sec|| 0.011 sec|| 0.347|
AHt.| 27789 ft 0.013 ftf|  0.088 ft 2.032

| || Ellip Dist.|| 220879.671 fi 0.010 ff]| -0.020 ft| -0.574|
AMER --> LMCN (PV252) Az.|  108°00'14" 0.004 sec|| 0.025 sec 0.782
| I AHL|  -1.196 fi 0.006 ff]|  0.089 ft| 2.015]
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.044 ft -1.207

GRIS --> LMCN (PV166) Azl 269°11'35" 0.004 sec|[-0.014 sec -0.426
| | AHt|| 2.966 f| 0.006 ft|  0.081 fi 2.004]
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.040 ft 1.131

|AMER -->~ LMCN (PV229) | Az| 108°00'14"| 0.004 sec|| 0.031 sec|| 0.963|
AHLt. -1.196 ft 0.006 ftf|  0.079 ft 2.002

| || Ellip Dist.|| 226945.418 fi 0.004 f]| -0.044 ft] -1.243|
GRIS --> LMCN (PV99) Az|  269°11'35" 0.004 sec||-0.030 sec -0.937
| I AHL.|| 2.966 fi 0.006 ff]|  0.098 ft| 1.999|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.043 ft 1.183

GRIS --> LMCN (PV117) Azl 269°11'35" 0.004 sec|[-0.009 sec -0.269
| | AHt/|| 2.966 f| 0.006 ft|  0.086 fi] 1.995|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.042 ft 1.187

IGRIS -~ LMCN (PV181) | Az| 269°11'35"| 0.004 sec -0.009 sec|| -0.269)|
AHLt. 2.966 ft 0.006 ft||  0.086 ft 1.995

| || Ellip Dist.|| 224520.779 fi 0.004 ff]|  0.042 ft] 1.187|
AMER --> LMCN (PV233) Az  108°00'14" 0.004 sec|| 0.038 sec 1.189
[ 1l 11 Il 1l Il 1
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| I AHt.|  -1.196 fi 0.006 ft|  0.075 fi| 1.992|
| || Ellip Dist.|| 226945.418 fi] 0.004 ftf| -0.046 fi -1.307|
HOUM --> GRIS (PV36) Az  115°46'46" 0.004 sec|[-0.009 sec -0.345
| | AHt|  -14.223 0.009 ft| -0.079 fi -1.970|

Ellip Dist.|| 271352.692 ft 0.005 ft||  0.005 ft 0.153

|AMER --> MPH-01 (PV244) || Az|  137°22'39"| 0.016 sec|| 0.007 sec|| 0.183|
AHt.|  -29.504 ft 0.021 ftf|  0.078 ft 1.936

| || Ellip Dist.|| 196344.732 f| 0.016 ft|  0.003 ft| 0.089)|
HOUM --> GRIS (PV32) Azl 115°46'46" 0.004 sec||-0.007 sec -0.266
AHt.|  -14223ft 0.009 ft|| -0.073 ft -1.906

| || ENlip Dist.|| 271352.692 f| 0.005 ft|  0.008 ft] 0.216|
AMER --> LMCN (PV206) Az  108°00'14" 0.004 sec|| 0.004 sec 0.122
| | AHt|  -1.196 f{ 0.006 ft|  0.079 fi 1.898|
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.026 ft -0.734

|AMER --> LMCN (PV207) || Az| 108°00'14"| 0.004 sec|| 0.004 sec|| 0.122]
AHLt. -1.196 ft 0.006 ftf|  0.079 ft 1.898

| || ENlip Dist.|| 226945.418 ft 0.004 ft| -0.026 ft| -0.734|
HOUM --> MPH-02 (PV11) Az|  187°55'56" 0.010 sec|| 0.006 sec 0.175
AHt.|  -37.850 ft 0.013 ft)| -0.059 ft -1.378

| || ENlip Dist.|| 196013.031 f| 0.009 ft| -0.067 ft -1.892)|
GRIS --> LMCN (PV126) Az  269°11'35" 0.004 sec|[-0.018 sec -0.564
| | AHt/| 2.966 f| 0.006 ft|  0.036 fi] 0.903|
Ellip Dist.|| 224520.779 ft 0.004 ft||  0.067 ft 1.887

|[HOUM --> MPH-02 (PV10) || Az|  187°55'56" 0.010 sec|[-0.025 sec|| -0.669)|
AHt.|  -37.850 ft 0.013 ft|| -0.099 ft -1.879

| || Ellip Dist.|| 196013.031 fi 0.009 ft|| -0.010 ft| -0.278)|
AMER --> LMCN (PV248) Az|  108°00'14" 0.004 sec|| 0.021 sec 0.647
AHLt. -1.196 ft 0.006 ft]|  0.088 ft 1.855

| || ENlip Dist.|| 226945.418 ft| 0.004 ft| -0.038 fi -1.028|
LMCN --> MPH-03 (PV113) Az 183°12'07" 0.041 sec|[-0.099 sec -0.935
| | AHt| 25357 0.018 ft|  0.077 i 1.849)
Ellip Dist.| 68114.980 ft 0.013 ft|| -0.032 ft -0.930

|AMER --> HOUM (PV274) || Az|  74°58'56" 0.004 sec|| 0.018 sec|| 0.510|
AHLt. 10.061 ft 0.008 ft||  0.085 ft 1.846

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 202221.698 fi| 0.004 ftl| -0.006 fi| -0.157|
|[HOUM --> GRIS (PV50) || Az|  115°46'46" 0.004 sec|[-0.010 sec|| -0.392|
AHt.|  -14.223 ft 0.009 ft|| -0.080 ft -1.836

| || ENlip Dist.|| 271352.692 f| 0.005 ft| -0.005 fi -0.124|
HOUM --> MPH-02 (PV9) Az  187°55'56" 0.010 sec|| 0.005 sec 0.123
| I AHt|  -37.850 fi 0.013 ff]| -0.088 ft| -1.831|
Ellip Dist.|| 196013.031 ft 0.009 ftf| -0.015 ft -0.423

|AMER --> MPH-02 (PV201) || Az|  129°58'00" 0.009 sec|| 0.025 sec|| 0.773|
AHt||  -27.789 ft 0.013 ft||  0.080 ft 1.826

Ellip Dist.| 220879.671 ft 0.010 ft|| -0.012 ft -0.349

|GRIS --> LMCN (PV160) || Az|  269°11'35" 0.004 sec|[-0.018 sec|| -0.572)|
AHLt. 2.966 ft 0.006 ft||  0.077 ft 1.813

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.043 fi] 1.188|
AMER --> LMCN (PV288) Az|  108°00'14" 0.004 sec|| 0.013 sec 0.421
| I AHL|  -1.196 fi 0.006 ff]|  0.085 ft| 1.809)|
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.032 ft -0.886

|GRIS --> LMCN (PV178) || Az|  269°11'35" 0.004 sec|[-0.009 sec|| -0.280)|
AHLt. 2.966 ft 0.006 ft||  0.073 ft 1.807

Ellip Dist.| 224520.779 ft 0.004 ft||  0.036 ft 1.019

|GRIS --> LMCN (PV120) || Az|  269°11'35"| 0.004 sec] -0.009 sec| -0.280)
AHLt. 2.966 ft 0.006 ft||  0.073 ft 1.807

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.036 fi] 1.019)
AMER --> HOUM (PV214) Az|  74°58'56" 0.004 sec| -0.005 sec -0.151
| I AHt|  10.061 fi 0.008 ff]|  0.074 ft| 1.802|
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.011 ft -0.296

|GRIS --> LMCN (PV111) || Az|  269°11'35" 0.004 sec|[-0.011 sec|| -0.351|
AHt. 2.966 ft 0.006 ft||  0.068 ft 1.796

Ellip Dist.| 224520.779 ft 0.004 ft||  0.051 ft 1.438

|[HOUM --> MPH-01 (PV2) || Az|  197°5235" 0.015 sec|| 0.008 sec| 0.247]
AHt.|  -39.565 ft 0.021 ft|| -0.074 ft -1.795

| || ENlip Dist.|| 206512.710 f 0.015 ft|  0.002 fi] 0.053|
AMER --> MPH-02 (PV299) Az|  129°58'00" 0.009 sec|| 0.010 sec 0.292
| I AHL|  -27.789 fi 0.013 ff]|  0.084 ft| 1.762|
Ellip Dist.|| 220879.671 ft 0.010 ftf| -0.012 ft -0.345
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|AMER --> HOUM (PV298) || Azl 74°58'56"| 0.004 sec]| -0.005 sec|| -0.127
| | AHt|  10.061 fi| 0.008 ft|  0.080 ft] 1.754|
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.007 ft -0.182

IGRIS -~ LMCN (PV105) | Az| 269°11'35"| 0.004 sec| -0.015 sec|| -0.471|
AHt. 2.966 ft 0.006 ft||  0.065 ft 1.751

| || Ellip Dist.|| 224520.779 i 0.004 ff]|  0.045 ft] 1.275|
LMCN --> MPH-02 (PV171) Az 213°18'34" 0.022 sec|[-0.113 sec -1.330
| I AHL|  -26.593 fi 0.013 f]| -0.096 ft| -1.745|
Ellip Dist.| 85512.395 ft 0.009 ft|| -0.033 ft -0.946

AMER --> LMCN (PV280) Az|  108°00'14" 0.004 sec|| 0.026 sec 0.830
| | AHt|  -1.196 f{ 0.006 ft|  0.072 fi 1.741]
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.046 ft -1.290

|GRIS -~ LMCN (PV130) | Az| 269°11'35"| 0.004 sec|| -0.011 sec|| -0.348|
AHt. 2.966 ft 0.006 ft||  0.085 ft 1.725

| || Ellip Dist.|| 224520.779 fi 0.004 ff]|  0.053 ft| 1.462)|
AMER --> HOUM (PV262) Az|  74°58'56" 0.004 sec||-0.004 sec -0.098
| I AHL|  10.061 fi 0.008 ff]|  0.074 ft| 1.721]
Ellip Dist.|| 202221.698 ft 0.004 ft|| -0.008 ft -0.228

HOUM --> GRIS (PV26) Azl 115°46'46" 0.004 sec|[-0.004 sec -0.165
| | AHt|  -14.223f( 0.009 ft| -0.063 ft] -1.710|
Ellip Dist.|| 271352.692 ft 0.005 ftf|  0.002 ft 0.060

|[HOUM --> MPH-03 (PV21) | Az| 175°10'19" 0.015 sec|| 0.000 sec|| -0.011]|
AHt.|  -36.614 ft 0.018 ft|| -0.077 ft -1.709

| || ENlip Dist.|| 191338.120 ft| 0.013 ft| -0.007 ft| -0.206|
HOUM --> GRIS (PV38) Az|  115°46'46" 0.004 sec|[-0.014 sec -0.511
| | AHt|  -14.223ff| 0.009 ft| -0.071 fi -1.704|
Ellip Dist.|| 271352.692 ft 0.005 ft|| -0.003 ft -0.094

AMER --> LMCN (PV198) Az|  108°00'14" 0.004 sec|| 0.019 sec 0.604
| | AHt|  -1.196 f{ 0.006 ft|  0.072 fi 1.700)
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.031 ft -0.872

|AMER --> LMCN (PV242) | Az| 108°00'14"| 0.004 sec|| 0.033 sec|| 1.043|
AHt. -1.196 ft 0.006 ft||  0.066 ft 1.695

| || Ellip Dist.|| 226945.418 fi 0.004 ff]| -0.053 ft| -1.487|
HOUM --> GRIS (PV58) Az  115°46'46" 0.004 sec|[-0.012 sec -0.433
[ 1l 11 Il 1l Il 1
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| I AHt.|  -14.223 fi 0.009 fil| -0.072 fi| -1.692
| || ENlip Dist.|| 271352.692 f| 0.005 ft|  0.005 ft] 0.142|
GRIS --> MPH-02 (PV69) Az 254°4224" 0.007 sec|| 0.043 sec 1.691
| | AHt|  -23.627 0.013 ft| -0.030 fi -0.731]|
Ellip Dist.|| 281867.360 ft 0.010 ft|| -0.006 ft -0.162

|GRIS --> LMCN (PV154) || Az|  269°11'35"| 0.004 sec|[-0.009 sec|| -0.293|
AHLt. 2.966 ft 0.006 ft||  0.071 ft 1.686

| || Ellip Dist.|| 224520.779 fi] 0.004 ftf|  0.036 fi 1.001|
AMER --> LMCN (PV194) Az|  108°00'14" 0.004 sec|| 0.007 sec 0.213
AHLt. -1.196 ft 0.006 ft||  0.070 ft 1.672

| || ENlip Dist.|| 226945.418 fi 0.004 ft| -0.031 fi -0.854|
HOUM --> GRIS (PV56) Az  115°46'46" 0.004 sec|[-0.013 sec -0.494
| | AHt|  -14.223 0.009 ft| -0.070 fi -1.665|
Ellip Dist.|| 271352.692 ft 0.005 ft||  0.005 ft 0.130

ILMCN --> MPH-01 (PV127) || Az| 228°26'31"| 0.028 sec|[-0.019 sec|| -0.294|
AHt.| 28307 ft 0.020 ftf| -0.012 ft -0.290

| || Ellip Dist.|| 111324.393 fi 0.015 ft| -0.057 f -1.663)|
HOUM --> MPH-02 (PVS) Az|  187°55'56" 0.010 sec|| 0.000 sec -0.011
AHt.|  -37.850 ft 0.013 ft)| -0.071 ft -1.661

| || ENlip Dist.|| 196013.031 f| 0.009 ft| -0.015 ft] -0.432)|
LMCN --> MPH-03 (PV177) Az 183°12'07" 0.041 sec|[-0.081 sec -0.765
| | AHt| 25357 0.018 ft| -0.077 -1.659)|
Ellip Dist.| 68114.980 ft 0.013 ft)|  0.008 ft 0.216

ILMCN --> MPH-03 (PV125) || Az| 183°12'07" 0.041 sec|[-0.081 sec|| -0.765|
AHt.| 25357t 0.018 ft|| -0.077 ft -1.659

| || Ellip Dist.|| 68114.980 fi 0.013 ff]|  0.008 ft| 0.216]
GRIS --> LMCN (PV151) Azl 269°11'35" 0.004 sec|[-0.019 sec -0.597
AHLt. 2.966 ft 0.006 ft||  0.070 ft 1.645

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.049 fi] 1.376)
AMER --> LMCN (PV212) Az  108°00'14" 0.004 sec|| 0.013 sec 0.401
| | AHt|  -1.196 f{ 0.006 ft|  0.067 i 1.640)
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.038 ft -1.068

|AMER --> LMCN (PV211) || Az| 108°00'14"| 0.004 sec|| 0.013 sec|| 0.401]
AHLt. -1.196 ft 0.006 ft||  0.067 ft 1.640
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| || Ellip Dist.|| 226945.418 fi| 0.004 ft| -0.038 fi| -1.068|
|GRIS --> LMCN (PV128) || Az|  269°11'35" 0.004 sec|[-0.040 sec|| -1.225|
AHLt. 2.966 ft 0.006 ft||  0.085 ft 1.446

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.062 fi] 1.618|
GRIS --> LMCN (PV132) Az| 269°11'35" 0.004 sec|[-0.020 sec -0.624
| I AHL.|| 2.966 fi| 0.006 ff]|  0.085 ft| 1.617|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.046 ft 1.275

|AMER --> LMCN (PV256) || Az|  108°00'14" 0.004 sec|| 0.016 sec|| 0.489)
AHLt. -1.196 ft 0.006 ft|| 0.113 ft 1.615

Ellip Dist.| 226945.418 ft 0.004 ft|| -0.051 ft -1.286

|GRIS --> LMCN (PV172) || Az|  269°11'35" 0.004 sec|[-0.016 sec|| -0.492)|
AHLt. 2.966 ft 0.006 ft||  0.066 ft 1.613

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.044 fi] 1.221|
GRIS --> LMCN (PV102) Az  269°11'35" 0.004 sec|| -0.027 sec -0.844
| I AHL.|| 2.966 fi 0.006 ff]|  0.033 ft| 0.794|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.058 ft 1.612

ILMCN --> MPH-03 (PV119) || Az|  183°12'07" 0.041 sec|[-0.077 sec|| -0.733|
AHt.||  -25.357 ft 0.018 ft|| -0.079 ft -1.605

Ellip Dist.| 68114.980 ft 0.013 ft||  0.005 ft 0.142

ILMCN --> MPH-03 (PV183) || Az|  183°1207" 0.041 sec] -0.077 sec| -0.733)
AHt.| 25357 ft 0.018 ft|| -0.079 ft -1.605

| || Elip Dist.|| 68114.980 ft| 0.013 ft|  0.005 fi] 0.142|
LMCN --> MPH-01 (PV153) Az| 228°26'31" 0.028 sec|| -0.001 sec -0.012
| I AHL|  -28.307 fi 0.020 f]| -0.072 ft| -1.583|
Ellip Dist.|| 111324.393 ft 0.015 ftf| -0.032 ft -0.916

ILMCN --> MPH-04 (PV141) || Az|  146°26'49" 0.048 sec|[-0.117 sec|| -1.169)|
AHt.||  -26.527 ft 0.019 ft| -0.064 ft -1.583

Ellip Dist.| 70447.850 ft 0.016 ft|| 0.027 ft 0.783

|GRIS --> LMCN (PV134) || Az|  269°11'35" 0.004 sec]|-0.013 sec| -0.413)
AHLt. 2.966 ft 0.006 ft||  0.060 ft 1.570

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.041 fi] 1.155]
AMER --> LMCN (PV184) Az|  108°00'14" 0.004 sec|| 0.024 sec 0.750
| I AHL|  -1.196 fi 0.006 ff]|  0.058 ft| 1.566)|
Ellip Dist.|| 226945.418 ft 0.004 ftf| -0.041 ft -1.155
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|AMER --> HOUM (PV223) || Azl 74°58'56"| 0.004 sec|| 0.004 sec|| 0.110|
| | AHt|  10.061 fi| 0.008 ft|  0.063 fi] 1.556)
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.018 ft -0.514

|GRIS -~ LMCN (PV148) | Az| 269°11'35"| 0.004 sec| -0.010 sec|| -0.304|
AHt. 2.966 ft 0.006 ft||  0.038 ft 0.710

| || Ellip Dist.|| 224520.779 i 0.004 ff]|  0.057 ft| 1.556|
AMER --> LMCN (PV284) Az.|  108°00'14" 0.004 sec|| 0.030 sec 0.924
| I AHL|  -1.196 fi 0.006 f]|  0.023 ft| 0.475]
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.057 ft -1.548

HOUM --> GRIS (PV34) Azl 115°46'46" 0.004 sec|[-0.002 sec -0.063
| | AHt|  -14.223f( 0.009 ft| -0.066 ft| -1.545|
Ellip Dist.|| 271352.692 ft 0.005 ftf|  0.010 ft 0.279

|AMER --~ HOUM (PV196) | Az|  74°58'56" 0.004 sec| -0.003 sec|| -0.082)|
AHt. 10.061 ft 0.008 ft||  0.065 ft 1.543

| || Ellip Dist.|| 202221.698 fi 0.004 ff]| -0.011 ft] -0.318)|
HOUM --> GRIS (PV66) Az  115°46'46" 0.004 sec|[-0.014 sec -0.517
| | AHt|  -14.223ff| 0.009 ft| -0.072 ft| -1.542)|
Ellip Dist.|| 271352.692 ft 0.005 ft|| -0.002 ft -0.054

LMCN --> MPH-01 (PV150) Azl 228°26'31" 0.028 sec|-0.028 sec -0.419
| | AHt|  -28.307f 0.020 ft| -0.090 ft] -1.538|
Ellip Dist.|| 111324.393 ft 0.015 ftf| -0.012 ft -0.356

ILMCN --> MPH-04 (PV139) | Az| 146°26'49"| 0.048 sec|| -0.151 sec|| -1.507|
AHt.|  -26.527ft 0.019 ft|| -0.054 ft -1.365

| || Ellip Dist.|| 70447.850 ft| 0.016 ft||  0.013 ft] 0.394|
HOUM --> GRIS (PV28) Az|  115°46'46" 0.004 sec|[-0.017 sec -0.647
| | AHt|  -14.223ff| 0.009 ft| -0.059 ft| -1.499)|
Ellip Dist.|| 271352.692 ft 0.005 ft||  0.009 ft 0.241

HOUM --> MPH-03 (PV20) Azl 175°10'19" 0.015 sec|| 0.003 sec 0.071
| | AHt|  -36.614ff 0.018 ft| -0.060 ft| -1.498|
Ellip Dist.|| 191338.120 ft 0.013 ft|| -0.008 ft -0.237

|AMER -~ LMCN (PV188) | Az| 108°00'14"| 0.004 sec|| 0.024 sec|| 0.741|
AHt. -1.196 ft 0.006 ft||  0.060 ft 1.493

| || Ellip Dist.|| 226945.418 fi 0.004 ff]| -0.034 ft| -0.951|
AMER --> LMCN (PV202) Az  108°00'14" 0.004 sec|| 0.022 sec 0.684
[ 1l 11 Il 1l Il 1

6/23/2016



Network Adjustment Report

Page 15 of 33

| I AHL.|| -1.196 fi 0.006 ft|  0.060 fi| 1.490|

| || ENlip Dist.|| 226945.418 fi 0.004 ft| -0.033 fi -0.937|
LMCN --> MPH-01 (PV147) Az| 228°26'31" 0.028 sec|[-0.030 sec -0.462

| | AHt|  -28.307f( 0.020 ft| -0.065 fi -1.488|
Ellip Dist.|| 111324.393 ft 0.015 ftf| -0.021 ft -0.599

|[HOUM --> MPH-02 (PV7) || Az|  187°55'56" 0.010 sec|| 0.014 sec|| 0.379)
AHt.|  -37.850 ft 0.013 ftf|  0.059 ft 1.469

| || ENlip Dist.|| 196013.031 ft| 0.009 ftf|  0.006 ft 0.157|
HOUM --> MPH-02 (PV12) Az|  187°55'56" 0.010 sec|[-0.001 sec -0.026
AHt.|  -37.850 ft 0.013 ft|| -0.062 ft -1.462

| || ENlip Dist.|| 196013.031 f| 0.009 ft|  0.006 ft] 0.157|
AMER --> HOUM (PV227) Az|  74°58'56" 0.004 sec|| 0.005 sec 0.139

| | AHt|  10.061 f{| 0.008 ft|  0.055 f 1.460)
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.011 ft -0.309

|AMER --> HOUM (PV250) || Az|  74°58'56" 0.004 sec|[-0.003 sec|| -0.092)|
AHLt. 10.061 ft 0.008 ft||  0.063 ft 1.446

| || ENlip Dist.|| 202221.698 f| 0.004 ft| -0.003 ft| -0.070)|
GRIS --> LMCN (PV96) Az  269°11'35" 0.004 sec|[-0.023 sec -0.712
AHLt. 2.966 ft 0.006 ft||  0.035 ft 0.541

| || ENlip Dist.|| 224520.779 fi| 0.004 ft||  0.053 fi 1.432]
HOUM --> GRIS (PV62) Az|  115°46'46" 0.004 sec|[-0.013 sec -0.472
| | AHt|  -14.223 0.009 ft| -0.072 fi -1.432)|
Ellip Dist.|| 271352.692 ft 0.005 ftf|  0.000 ft -0.011

|[HOUM --> LMCN (PV103) || Az|  170°47'48" 0.004 sec|| 0.083 sec|| 1.424|
AHt||  -11.258 ft 0.010 ft|| -0.039 ft -0.962

| || ENlip Dist.|| 124248.014 ft 0.002 ft|  0.005 ft| 0.153|
AMER --> LMCN (PV217) Az  108°00'14" 0.004 sec|| 0.016 sec 0.502
AHLt. -1.196 ft 0.006 ft||  0.060 ft 1.419

| || ENlip Dist.|| 226945.418 ft| 0.004 ft| -0.045 fi] -1.264|
AMER --> LMCN (PV216) Az|  108°00'14" 0.004 sec|| 0.016 sec 0.502
| | AHt|  -1.196 f{ 0.006 ft|  0.060 f] 1.419)
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.045 ft -1.264

ILMCN -—> MPH-04 (PV133) | Az.|  146°26'49"| 0.048 sec| -0.144 sec|| -1.417|
AHt.|  -26.527ft 0.019 ft|| -0.031 ft -0.546

[ 1l 11 Il 1l Il 1

6/23/2016



Network Adjustment Report

Page 16 of 33

| || Ellip Dist.|| 70447.850 ft| 0.016 fi| 0.011 fi| 0.307|
|[HOUM --> GRIS (PV64) || Az|  115°46'46" 0.004 sec|[-0.011 sec|| -0.426|
AHt.|  -14.223 ft 0.009 ft|| -0.056 ft -1.416

| || ENlip Dist.|| 271352.692 f| 0.005 ft|  0.001 fi] 0.034]
AMER --> HOUM (PV209) Az. 74°58'56" 0.004 sec||-0.002 sec -0.057
| I AHt|  10.061 fi 0.008 ff]|  0.058 ft| 1.400|
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.004 ft -0.102

|GRIS --> LMCN (PV87) || Az|  269°11'35" 0.004 sec|[-0.013 sec|| -0.410|
AHLt. 2.966 ft 0.006 ft||  0.059 ft 1.397

Ellip Dist.| 224520.779 ft 0.004 ft|| 0.043 ft 1.194

|AMER --> MPH-02 (PV279) || Az|  129°58'00" 0.009 sec|[-0.035 sec|| -1.087|
AHt.| 27789 ft 0.013 ftf|  0.006 ft 0.165

| || ENlip Dist.|| 220879.671 f| 0.010 ft| -0.050 ft] -1.388|
AMER --> HOUM (PV258) Az|  74°58'56" 0.004 sec| -0.005 sec -0.130
| I AHt|  10.061 fi 0.008 ff]|  0.081 ft] 1.371
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.015 ft -0.408

IGRIS --> LMCN (PV84) || Az|  269°11'35" 0.004 sec|[-0.007 sec|| -0.227|
AHLt. 2.966 ft 0.006 ft||  0.064 ft 1.371

Ellip Dist.| 224520.779 ft 0.004 ft||  0.046 ft 1.255

|GRIS --> LMCN (PV90) || Az|  269°11'35"| 0.004 sec]|-0.016 sec| -0.491
AHLt. 2.966 ft 0.006 ft||  0.071 ft 1.359

| || ENlip Dist.|| 224520.779 f| 0.004 ft|  0.048 fi] 1.308|
AMER --> HOUM (PV266) Az|  74°58'56" 0.004 sec| -0.008 sec -0.234
| I AHt|  10.061 fi 0.008 ff]|  0.055 ft| 1.359)|
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.005 ft -0.149

|AMER --> HOUM (PV231) || Az|  74°58'56" 0.004 sec|| 0.005 sec|| 0.126]
AHt. 10.061 ft 0.008 ft||  0.053 ft 1.355

Ellip Dist.| 202221.698 ft 0.004 ft| -0.022 ft -0.616

|[HOUM --> MPH-03 (PV19) || Az|  175°10'19" 0.015 sec] -0.003 sec| -0.072|
AHt.|  -36.614 ft 0.018 ft|| -0.058 ft -1.342

| || Elip Dist.|| 191338.120 f 0.013 ft| -0.003 fi -0.077|
AMER --> MPH-03 (PV232) Az  123°02135" 0.011 sec|| 0.030 sec 1.021
| I AHt|  -26.553 fi 0.018 ff]|  0.080 ft| 1.338
Ellip Dist.|| 253407.354 ft 0.014 ftf| -0.012 ft -0.337
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|[HOUM --> MPH-04 (PV25) || Az| 162°0121"| 0.018 sec|| 0.019 sec| 0.505|
| | AHt|  -37.784 (| 0.020 ft| -0.050 ft -1.335|
Ellip Dist.|| 190644.692 ft 0.016 ft|| -0.018 ft -0.528

|AMER --~ HOUM (PV186) | Az|  74°58'56" 0.004 sec] -0.006 sec|| -0.156|
AHt. 10.061 ft 0.008 ft||  0.049 ft 1.323

| || Ellip Dist.|| 202221.698 fi 0.004 ff]| -0.014 ft] -0.389)|
GRIS --> LMCN (PV142) Az|  269°11'35" 0.004 sec|[-0.017 sec -0.518
| | AHt|| 2.966 f| 0.006 ft|  0.061 ft| 1.322]
Ellip Dist.|| 224520.779 ft 0.004 ft]|  0.046 ft 1.263

HOUM --> LMCN (PV143) Azl 170°47'48" 0.004 sec|| 0.077 sec 1.308
| | AHt|  -11.258 fi 0.010 fif|  0.045 fi 0.977|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.012 ft 0.343

|AMER --> HOUM (PV290) | Az|  74°58'56" 0.004 sec| -0.013 sec|| -0.357|
AHt. 10.061 ft 0.008 ft||  0.056 ft 1.306

| || Ellip Dist.|| 202221.698 fi 0.004 ff]| -0.004 ft] -0.098)|
HOUM --> GRIS (PV72) Az  115°46'46" 0.004 sec|[-0.019 sec -0.704
| | AHt|  -14.223ff| 0.009 ft| -0.063 ft| -1.302|
Ellip Dist.|| 271352.692 ft 0.005 ftf|  0.003 ft 0.072

AMER --> HOUM (PV270) Azl  74°58'56" 0.004 sec|[-0.003 sec -0.074
| | AHt|  10.061 fi| 0.008 ft|  0.059 ft] 1.301]
Ellip Dist.|| 202221.698 ft 0.004 ftf| -0.013 ft -0.351

|[HOUM --> GRIS (PV70) | Az 115°46'46"| 0.004 sec][-0.009 sec|| -0.332)]
AHt.|  -14223ft 0.009 ft|| -0.056 ft -1.299

| || Ellip Dist.|| 271352.692 fi 0.005 ff]|  0.003 ft] 0.094|
HOUM --> LMCN (PV161) Az.|  170°47'48" 0.004 sec|| 0.068 sec 1.169
| | AHt|  -11.258ff| 0.010 ft|  0.055 ft 1.298|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.019 ft 0.539

GRIS --> LMCN (PV93) Azl 269°11'35" 0.004 sec|[-0.017 sec -0.532
| | AHt/|| 2.966 f| 0.006 ft|  0.068 ft] 1.290|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.040 ft 1.088

|[HOUM --> LMCN (PV100) | Az| 170°4748"| 0.004 sec|| 0.075 sec|| 1.285|
AHt.|  -11.258 ft 0.010 ft|| -0.013 ft -0.273

| || Ellip Dist.|| 124248.014 i 0.002 f]| -0.004 ft| -0.127|
HOUM --> LMCN (PV146) Az.|  170°47'48" 0.004 sec|| 0.075 sec 1.282
[ 1l 11 Il 1l Il 1
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| I AHt.|  -11.258 fif 0.010 fi|  0.007 fi| 0.170|

| || ENlip Dist.|| 124248.014 ft| 0.002 ft||  0.012 fi 0.345|
GRIS --> LMCN (PV169) Az| 269°11'35" 0.004 sec|[-0.014 sec -0.444

| | AHt/| 2.966 f| 0.006 ft|  0.047 ] 0.992|
Ellip Dist.|| 224520.779 ft 0.004 ftf|  0.046 ft 1.271

ILMCN --> MPH-03 (PV122) || Az| 183°12'07" 0.041 sec|[-0.067 sec|| -0.635|
AHt.||  -25.357 ft 0.018 ft| -0.054 ft -1.264

| || Ellip Dist.|| 68114.980 ft| 0.013 ft|  0.002 ft] 0.064|
LMCN --> MPH-03 (PV180) Az|  183°12'07" 0.041 sec|[-0.067 sec -0.635
AHt.| 25357 ft 0.018 ft|| -0.054 ft -1.264

| || ENlip Dist.|| 68114.980 fi| 0.013 ft|  0.002 fi] 0.064]
AMER --> MPH-02 (PV283) Az|  129°58'00" 0.009 sec|| 0.000 sec -0.012

| | AHt| 27789 f{ 0.013 ft|  0.053 i 1.245|
Ellip Dist.|| 220879.671 ft 0.010 ftf|  0.004 ft 0.099

|[HOUM --> GRIS (PV80) || Az|  115°46'46" 0.004 sec|[-0.009 sec|| -0.347|
AHt.||  -14223 ft 0.009 ft|| -0.051 ft -1.233

| || Ellip Dist.|| 271352.692 fi 0.005 ff]|  0.005 ft| 0.136)
GRIS --> LMCN (PV145) Az  269°11'35" 0.004 sec|[-0.022 sec -0.671
AHLt. 2.966 ft 0.006 ft||  0.056 ft 1.230

| || ENlip Dist.|| 224520.779 fi| 0.004 ft|  0.040 ft] 1.110]
HOUM --> LMCN (PV170) Az|  170°47'48" 0.004 sec|| 0.072 sec 1.222

| | AHt|  -11.258ff 0.010 f||  0.015 i 0.321|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.008 ft 0.219

|[HOUM --> GRIS (PV54) || Az|  115°46'46" 0.004 sec|[-0.011 sec|| -0.431|
AHt.||  -14223 ft 0.009 ft| -0.051 ft -1.221

| || Ellip Dist.|| 271352.692 fi 0.005 ff]|  0.008 ft| 0.220)
GRIS --> MPH-02 (PV61) Az.|  254°4224" 0.007 sec|| 0.008 sec 0.324
AHt.|  -23.627 ft 0.013 ft| -0.051 ft -1.212

| || ENlip Dist.|| 281867.360 ft| 0.010 ft||  0.000 ft] 0.004|
AMER --> LMCN (PV239) Az|  108°00'14" 0.004 sec|| 0.034 sec 1.058

| | AHt|  -1.196 f{ 0.006 ft|  0.046 fi] 0.922|
Ellip Dist.|| 226945.418 ft 0.004 ft|| -0.044 ft -1.207

|[HOUM --> LMCN (PV149) || Az|  170°47'48" 0.004 sec|| 0.071 sec|| 1.203)|
AHt.||  -11.258 ft 0.010 ftf|  0.005 ft 0.100

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 124248.014 ft| 0.002 fi|  0.000 fi| 0.009)|
|[HOUM --> LMCN (PV164) || Az|  170°47'48" 0.004 sec|| 0.071 sec|| 1.202|
AHt.|  -11.258 ft 0.010 ftf|  0.041 ft 0.850

| || ENlip Dist.|| 124248.014 ft 0.002 ft||  0.013 i 0.356|
LMCN --> MPH-01 (PV144) Az 228°26'31" 0.028 sec|[-0.012 sec -0.187
| I AHL|  -28.307 fi 0.020 f]| -0.058 ft| -1.198)|
Ellip Dist.|| 111324.393 ft 0.015 ftf| -0.020 ft -0.577

|[HOUM --> LMCN (PV112) || Az|  170°47'48" 0.004 sec|| 0.070 sec|| 1.195|
AHt.||  -11.258 ft 0.010 f||  0.019 ft 0.516

Ellip Dist.| 124248.014 ft 0.002 ft||  0.002 ft 0.070

|[HOUM --> GRIS (PV30) || Az|  115°46'46" 0.004 sec|[-0.007 sec|| -0.247|
AHt.|  -14.223 ft 0.009 ft|| -0.044 ft -1.192

| || ENlip Dist.|| 271352.692 f| 0.005 ft||  0.010 fi 0.290|
HOUM --> LMCN (PV106) Azl 170°47'48" 0.004 sec|| 0.069 sec 1.184
| | AHt|  -11.258 f{| 0.010 ft||  0.024 ft| 0.633|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.019 ft 0.529

|AMER --> HOUM (PV200) || Az|  74°58'56" 0.004 sec|| 0.004 sec|| 0.121]
AHLt. 10.061 ft 0.008 ft||  0.050 ft 1.184

Ellip Dist.| 202221.698 ft 0.004 ft|| -0.014 ft -0.404

|[HOUM --> GRIS (PV82) | Az|  115°4646" 0.004 sec| -0.006 sec| -0.228)
AHt.|  -14.223 ft 0.009 ft|| -0.056 ft -1.171

| || ENlip Dist.|| 271352.692 f| 0.005 ft|  0.004 ft] 0.100|
HOUM --> MPH-02 (PV15) Az|  187°55'56" 0.010 sec| -0.003 sec -0.093
| I AHL|  -37.850 fi 0.013 ff]| -0.048 ft] -1.168)|
Ellip Dist.|| 196013.031 ft 0.009 ft|| -0.004 ft -0.114

|[HOUM --> MPH-02 (PV14) || Az|  187°55'56" 0.010 sec|[-0.011 sec|| -0.311|
AHt.||  -37.850 ft 0.013 ft|| -0.056 ft -1.157

Ellip Dist.| 196013.031 ft 0.009 ft||  0.001 ft 0.039

|[HOUM --> MPH-03 (PV22) || Az|  175°10'19" 0.015 sec|| 0.007 sec| 0.183]
AHt.|  -36.614 ft 0.018 ft|| -0.044 ft -1.138

| || Elip Dist.|| 191338.120 f 0.013 ft| -0.006 ft] -0.183)|
AMER --> GRIS (PV285) Az|  98°1846" 0.004 sec| -0.008 sec -0.504
| I AHL|  -4.162 fi 0.010 ff]| -0.057 ft| -1.133|
Ellip Dist.|| 444954.013 ft 0.008 ftf| -0.031 ft -0.857
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[ILMCN --> MPH-02 (PV104) || Azl 213°1834"| 0.022 sec||-0.079 sec| -0.930)
| | AHt|  -26.593f{| 0.013 ft| -0.048 fi] -1.132)

Ellip Dist.|| 85512.395 ft 0.009 ftf| -0.032 ft -0.914

ILMCN --> MPH-04 (PV137) | Az| 146°26'49"| 0.048 secl[-0.075 sec|| -0.748|
AHt.|  -26.527 ft 0.019 ftf| -0.048 ft -1.130

| || Ellip Dist.|| 70447.850 i 0.016 ff]|  0.015 ft| 0.446)
LMCN --> MPH-02 (PV92) Az 213°18'34" 0.022 sec|[-0.047 sec -0.553
| I AHL|  -26.593 fi 0.013 ff]| -0.058 ft| -1.119|
Ellip Dist.|| 85512.395 ft 0.009 ft|| -0.009 ft -0.262

HOUM --> MPH-01 (PV3) Azl 197°52135" 0.015 sec|| 0.017 sec 0.488
| | AHt|  -39.565 f| 0.021 ft| -0.055 fi -1.089)|
Ellip Dist.|| 206512.710 ft 0.015 ftf|  0.005 ft 0.130

|GRIS --> MPH-03 (PV29) | Azl 252°43'12"| 0.012 sec][-0.010 sec| -0.324|
AHt.| 22391 ft 0.018 ftf  0.061 ft 1.047

| || Ellip Dist.|| 239521.527 fi 0.014 ff]|  0.040 ft] 1.087|
HOUM --> LMCN (PV173) Az.|  170°47'48" 0.004 sec|| 0.063 sec 1.082
| I AHL|  -11.258 fi 0.010 ff]|  0.040 ft| 0.968|
Ellip Dist.|| 124248.014 ft 0.002 ft||  0.009 ft 0.252

HOUM --> MPH-02 (PV13) Azl  187°55'56" 0.010 sec|| 0.001 sec 0.038
| | AHt|  -37.850f| 0.013 ft| -0.053 fi] -1.080|
Ellip Dist.|| 196013.031 ft 0.009 ftf|  0.005 ft 0.136

|AMER --> HOUM (PV286) | Az|  74°58'56" 0.004 sec|| 0.003 sec|| 0.071|
AHLt. 10.061 ft 0.008 ft||  0.005 ft 0.108

| || Ellip Dist.|| 202221.698 fi 0.004 ff]| -0.038 ft| -1.057|
LMCN --> MPH-02 (PV89) Az| 213°1834" 0.022 sec|[-0.036 sec -0.430
| I AHL|  -26.593 fi 0.013 ft]| -0.048 ft| -1.053|
Ellip Dist.|| 85512.395 ft 0.009 ft|| -0.005 ft -0.154

AMER --> MPH-02 (PV287) Az|  129°58'00" 0.009 sec|| 0.008 sec 0.232
| | AHt| 27789 f{| 0.013 ft| -0.053 fi] -1.050|
Ellip Dist.|| 220879.671 ft 0.010 ftf|  0.001 ft 0.019

ILMCN --> MPH-01 (PV129) | Az| 228°2631"| 0.028 sec| -0.067 sec|| -1.048|
AHt.| 28307 ft 0.020 ftf|  0.032 ft 0.635

| || Ellip Dist.|| 111324.393 fi 0.015 ff]| -0.026 ft| -0.746|
HOUM --> LMCN (PV109) Az.|  170°47'48" 0.004 sec|| 0.061 sec 1.043
[ 1l 11 Il 1l Il 1
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| I AHt.|  -11.258 fif 0.010 fi|  0.024 fi| 0.615]|

| || ENlip Dist.|| 124248.014 ft| 0.002 ft|  0.006 ft] 0.184]
GRIS --> MPH-04 (PV45) Az.| 251°31'41" 0.018 sec|[-0.002 sec -0.048

| | AHt|  -23.561ff 0.020 ft|  0.041 fi] 1.032]
Ellip Dist.|| 196013.091 ft 0.017 ftf|  0.026 ft 0.759

|AMER --> LMCN (PV292) || Az| 108°00'14"| 0.004 sec|| 0.016 sec|| 0.515]
AHLt. -1.196 ft 0.006 ftf|  0.031 ft 0.718

| || Ellip Dist.|| 226945.418 fi] 0.004 ftf| -0.037 fi -1.032]
HOUM --> LMCN (PV115) Az 170°47'48" 0.004 sec|| 0.060 sec 1.031
AHt.|  -11.258 ft 0.010 ft|  0.034 ft 0.880

| || ENlip Dist.|| 124248.014 ft| 0.002 ft|| 0.013 fi 0.374]
LMCN --> MPH-04 (PV135) Az 146°26'49" 0.048 sec|[-0.063 sec -0.624

| | AHt|  -26.527 0.019 ft| -0.041 fi -1.031]|
Ellip Dist.|| 70447.850 ft 0.016 ft|  0.019 ft 0.564

ILMCN --> MPH-02 (PV98) || Az| 213°18'34" 0.022 sec|[-0.039 sec|| -0.457|
AHt.|  -26.593 ft 0.013 ft|| -0.071 ft -1.024

| || Ellip Dist.|| 85512.395 fi| 0.009 ft| -0.017 ft -0.484|
HOUM --> GRIS (PV76) Az|  115°46'46" 0.004 sec|[-0.008 sec -0.313
AHt.|  -14.223 ft 0.009 ft|| -0.042 ft -1.023

| || ENlip Dist.|| 271352.692 fi| 0.005 ft|  0.018 fi 0.507|
AMER --> HOUM (PV204) Az|  74°58'56" 0.004 sec|| 0.003 sec 0.089
| | AHt|  10.061 f{| 0.008 ft| 0.041 fi] 1.021]
Ellip Dist.|| 202221.698 ft 0.004 ft|| -0.007 ft -0.202

|[HOUM --> GRIS (PV78) || Az|  115°46'46" 0.004 sec|[-0.007 sec|| -0.262)|
AHt|  -14.223ft 0.009 ft|| -0.049 ft -1.015

| || ENlip Dist.|| 271352.692 f| 0.005 ft||  0.013 fi 0.356|
HOUM --> GRIS (PV48) Az|  115°46'46" 0.004 sec|[-0.008 sec -0.307
AHt.|  -14.223 ft 0.009 ft|| -0.043 ft -1.014

| || ENlip Dist.|| 271352.692 f| 0.005 ft|  0.002 ft] 0.066|
AMER --> GRIS (PV277) Az|  98°18'46" 0.004 sec|| 0.000 sec 0.009
| | AHt| 4162 0.010 ft|  0.042 fi] 1.012]
Ellip Dist.|| 444954.013 ft 0.008 ftf| -0.010 ft -0.285

ILMCN --> MPH-03 (PV116) || Az| 183°12'07" 0.041 sec|[-0.106 sec|| -1.009)|
AHt.| 25357t 0.018 ftf| -0.031 ft -0.762

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 68114.980 ft| 0.013 fi| -0.012 fi| -0.350)|
|AMER --> HOUM (PV294) || Az|  74°58'56" 0.004 sec|[-0.008 sec|| -0.213|
AHLt. 10.061 ft 0.008 ft||  0.044 ft 1.007

| || ENlip Dist.|| 202221.698 f| 0.004 ft| -0.006 ft] -0.170|
HOUM --> MPH-01 (PV4) Az. 197°52'35" 0.015 sec|| 0.002 sec 0.047
| | AHt|  -39.565 fi| 0.021 ft| -0.044 ft| -0.998|
Ellip Dist.|| 206512.710 ft 0.015 ftf| -0.012 ft -0.345

ILMCN --> MPH-04 (PV107) || Az|  146°26'49" 0.048 sec|[-0.080 sec|| -0.796|
AHt.||  -26.527 ft 0.019 ft|| -0.039 ft -0.995

Ellip Dist.| 70447.850 ft 0.016 ft|| 0.007 ft 0.195

|AMER --> HOUM (PV219) || Az|  74°58'56" 0.004 sec|[-0.017 sec|| -0.486)|
AHLt. 10.061 ft 0.008 ft||  0.042 ft 0.977

| || ENlip Dist.|| 202221.698 f| 0.004 ft| -0.016 fi] -0.443)|
AMER --> GRIS (PV281) Az|  98°1846" 0.004 sec|| -0.007 sec -0.416
| | AHt|  -4.162f(| 0.010 ft||  0.040 ft| 0.972|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.004 ft -0.122

|[HOUM --> MPH-02 (PV16) || Az|  187°55'56" 0.010 sec|[-0.002 sec|| -0.065|
AHt.||  -37.850 ft 0.013 ft| -0.043 ft -0.967

Ellip Dist.| 196013.031 ft 0.009 ft|| 0.017 ft 0.488

|GRIS --> MPH-04 (PV43) | Az|  251°31'41" 0.018 sec|| 0.013 sec| 0.363]
AHt.|  -23.561 ft 0.020 ftf|  0.050 ft 0.939

| || ENlip Dist.|| 196013.091 f 0.017 ft|  0.005 f 0.153|
AMER --> MPH-04 (PV193) Az  116°4528" 0.012 sec|| 0.016 sec 0.653
| I AHL|  -27.723 fi 0.020 ff]|  0.036 ft| 0.920]
Ellip Dist.|| 285702.419 ft 0.017 ftf| -0.022 ft -0.647

|AMER --> GRIS (PV293) || Az|  98°18'46" 0.004 sec|[-0.006 sec|| -0.396|
AHt. -4.162 ft 0.010 ft| -0.039 ft -0.905

Ellip Dist.| 444954.013 ft 0.008 ft| -0.008 ft -0.212

[HOUM --> LMCN (PV152) || Azl 170°4748" 0.004 sec|| 0.052 sec| 0.894]
AHt.|  -11.258 ft 0.010 ft|  0.018 ft 0.420

| || ENlip Dist.|| 124248.014 ft 0.002 ft||  0.017 i 0.488|
AMER --> MPH-04 (PV235) Az  116°4528" 0.012 sec|| 0.006 sec 0.243
| I AHL|  -27.723 fi 0.020 ff]|  0.032 ft| 0.868|
Ellip Dist.|| 285702.419 ft 0.017 ftf| -0.015 ft -0.425
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|[HOUM --> LMCN (PV167) || Azl 170°47'48"|| 0.004 sec|| 0.051 sec| 0.866)
| | AHt|  -11.258 fi 0.010 fi  0.012 fi 0.300|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.005 ft 0.154

|AMER --> MPH-04 (PV187) | Az|  116°4528" 0.012 sec|| 0.005 sec|| 0.192|
AHt.| 27723 ft 0.020 ft||  0.006 ft 0.165

| || Ellip Dist.|| 285702.419 fi 0.017 ff]| -0.030 ft| -0.860)|
HOUM --> LMCN (PV85) Az.|  170°47'48" 0.004 sec|| 0.050 sec 0.860
| | AHt|  -11.258ff| 0.010 ft||  0.035 fi] 0.763|
Ellip Dist.|| 124248.014 ft 0.002 ft||  0.008 ft 0.240

GRIS --> MPH-02 (PV67) Azl 254°4224" 0.007 sec|| 0.000 sec -0.014
| | AHt|  -23.627 fi 0.013 fif| -0.044 fi -0.828|
Ellip Dist.|| 281867.360 ft 0.010 ftf| -0.007 ft -0.204

|[HOUM --> LMCN (PV182) | Az| 170°4748"| 0.004 sec|| 0.048 sec|| 0.825|
AHt.|  -11.258 ft 0.010 ft)| 0.017 ft 0.386

| || Ellip Dist.|| 124248.014 i 0.002 ff]|  0.019 ft| 0.528|
HOUM --> LMCN (PV118) Az.|  170°47'48" 0.004 sec|| 0.048 sec 0.825
| | AHt|  -11.258ff| 0.010 f||  0.017 0.386|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.019 ft 0.528

HOUM --> LMCN (PV88) Azl 170°4748" 0.004 sec|| 0.048 sec 0.824
| | AHt|  -11.258 fi 0.010 fi  0.014 fi 0.318|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.006 ft 0.158

|AMER --> GRIS (PV265) | Az|  98°1846" 0.004 sec -0.006 sec|| -0.385|
AHt. -4.162 ft 0.010 ft|| 0.034 ft 0.813

| || Ellip Dist.|| 444954.013 fi] 0.008 ft]| -0.005 ft| -0.137|
HOUM --> LMCN (PV94) Az.|  170°47'48" 0.004 sec|| 0.048 sec 0.811
| | AHt|  -11.258f| 0.010 ft| -0.010 ft -0.185|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.007 ft 0.202

HOUM --> GRIS (PV52) Azl 115°46'46" 0.004 sec|[-0.010 sec -0.366
| | AHt|  -14.223f( 0.009 ft| -0.038 fi -0.806|
Ellip Dist.|| 271352.692 ft 0.005 ft|| -0.003 ft -0.070

ILMCN --> MPH-02 (PV168) | Az| 213°1834"| 0.022 sec -0.030 sec|| -0.351|
AHt.|  -26.593 ft 0.013 ft]| 0.034 ft 0.805

| || Ellip Dist.|| 85512.395 fi 0.009 ff||  0.002 ft| 0.059)
AMER --> MPH-04 (PV238) Az| 116°4528" 0.012 sec|| 0.019 sec 0.766
[ 1l 11 Il 1l Il 1
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| I AHt.|  -27.723 fi 0.020 fi|  0.030 fi| 0.794|
| || ENlip Dist.|| 285702.419 fi 0.017 ft| -0.004 ft] -0.118|
AMER --> MPH-01 (PV263) Az  137°22'39" 0.016 sec|[-0.009 sec -0.237
| | AHt|  -29.504f{ 0.021 ft|  0.039 fi 0.790|

Ellip Dist.|| 196344.732 ft 0.016 ft| -0.011 ft -0.294

|AMER --> MPH-03 (PV220) || Az|  123°02'35"| 0.011 sec|| 0.007 sec|| 0.238)|
AHt.|  -26.553 ft 0.018 ft|| -0.025 ft -0.541

| || ENlip Dist.|| 253407.354 f| 0.014 ft| -0.028 fi] -0.786)|
AMER --> GRIS (PV243) Az|  98°1846" 0.004 sec|[-0.001 sec -0.092
AHLt. -4.162 ft 0.010 ft|  0.031 ft 0.784

| || Ellip Dist.|| 444954.013 fi] 0.008 ft|| -0.002 i -0.071]
AMER --> GRIS (PV297) Az|  98°18'46" 0.004 sec|[-0.003 sec -0.160
| | AHt| 4162 0.010 ft||  0.037 i 0.773|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.003 ft -0.073

|GRIS --> MPH-01 (PV40) || Az|  256°03'34"| 0.010 sec|| 0.007 sec|| 0.334]
AHt| 25342 ft 0.020 ftf|  0.021 ft 0.513

| || ENlip Dist.|| 317596.200 ft 0.016 ft|  0.027 fi 0.773|
HOUM --> LMCN (PV91) Azl 170°47'48" 0.004 sec|| 0.045 sec 0.770
AHt.|  -11.258 ft 0.010 ft| 0.018 ft 0.385

| || Ellip Dist.|| 124248.014 fi] 0.002 ft|  0.019 i 0.543|
GRIS --> MPH-02 (PV79) Az  254°4224" 0.007 sec|[-0.007 sec -0.266
| | AHt|  -23.627 0.013 ft|  0.001 fi 0.017|
Ellip Dist.|| 281867.360 ft 0.010 ftf|  0.027 ft 0.744

|AMER --> MPH-04 (PV190) || Az|  116°4528" 0.012 sec|| 0.013 sec|| 0.524
AHt| 27723 ft 0.020 ftf|  0.029 ft 0.740

| || ENlip Dist.|| 285702.419 fi 0.017 ft| -0.014 ft| -0.409)|
GRIS --> MPH-02 (PV83) Az.|  254°4224" 0.007 sec|[-0.001 sec -0.024
AHt.|  -23.627 ft 0.013 ft|  0.034 ft 0.739

| || ENlip Dist.|| 281867.360 ft| 0.010 ft|  0.024 fi] 0.665|
HOUM --> MPH-02 (PV17) Az  187°55'56" 0.010 sec|| 0.010 sec 0.259
| | AHt|  -37.850f( 0.013 ft| -0.032 fi -0.735|
Ellip Dist.|| 196013.031 ft 0.009 ftf|  0.008 ft 0.214

|GRIS --> MPH-04 (PV47) || Az| 251°31'41" 0.018 sec|[-0.011 sec|| -0.294|
AHt.|  -23.561 ft 0.020 ftf|  0.028 ft 0.731

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 196013.091 ft| 0.017 fi||  0.017 fi| 0.485|
|[HOUM --> LMCN (PVI121) || Az|  170°47'48" 0.004 sec|| 0.042 sec|| 0.715]
AHt.|  -11.258 ft 0.010 ft|| -0.007 ft -0.185

| || ENlip Dist.|| 124248.014 ft 0.002 ft|  0.008 fi 0.231|
HOUM --> LMCN (PV179) Az 170°47'48" 0.004 sec|| 0.042 sec 0.715
| I AHt|  -11.258 fi 0.010 ff]| -0.007 ft| -0.185|
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.008 ft 0.231

|AMER --> GRIS (PV261) || Az|  98°18'46" 0.004 sec|[-0.006 sec|| -0.349)|
AHLt. -4.162 ft 0.010 f||  0.031 ft 0.712

Ellip Dist.| 444954.013 ft 0.008 ft| -0.003 ft -0.087

|[HOUM --> GRIS (PV68) || Az|  115°46'46" 0.004 sec|[-0.010 sec|| -0.376|
AHt.|  -14.223 ft 0.009 ft|| -0.029 ft -0.711

| || ENlip Dist.|| 271352.692 f| 0.005 ft| -0.007 fi -0.188|
GRIS --> MPH-03 (PV33) Az 252°43'12" 0.012 sec|| 0.007 sec 0.238
| I AHL|  -22.391 fi 0.018 ff]|  0.027 ft| 0.697
Ellip Dist.|| 239521.527 ft 0.014 ft|  0.016 ft 0.472

|AMER --> MPH-03 (PV215) || Az|  123°02'35" 0.011 sec|| 0.000 sec|| 0.006]
AHt.||  -26.553 ft 0.018 f|| 0.011 ft 0.277

Ellip Dist.| 253407.354 ft 0.014 ft| -0.024 ft -0.694

[HOUM --> LMCN (PV97) || Azl 170°4748" 0.004 sec|| 0.041 sec| 0.689)
AHt.|  -11.258 ft 0.010 ftf|  0.000 ft 0.005

| || ENlip Dist.|| 124248.014 ft 0.002 ft||  0.016 fi 0.458|
HOUM --> MPH-03 (PV24) Az|  175°10'19" 0.015 sec|| 0.021 sec 0.541
| I AHL|  -36.614 fi 0.018 ff]| -0.039 ft| -0.683|
Ellip Dist.|| 191338.120 ft 0.013 ft|  0.010 ft 0.274

|GRIS --> MPH-04 (PV27) || Az| 251°31'41" 0.018 sec|| 0.010 sec|| 0.284|
AHt.||  -23.561 ft 0.020 ft||  0.022 ft 0.599

Ellip Dist.| 196013.091 ft 0.017 ft||  0.023 ft 0.681

|AMER --> GRIS (PV246) | Azl 98°1846" 0.004 sec][-0.012 sec| -0.675)|
AHLt. -4.162 ft 0.010 ft|  0.011 ft 0.148

| || ENlip Dist.|| 444954.013 f| 0.008 ft| -0.011 fi -0.246)|
HOUM --> LMCN (PV158) Azl 170°47'48" 0.004 sec|| 0.039 sec 0.667
| I AHt|  -11.258 fi 0.010 ff]|  0.020 ft] 0.473]
Ellip Dist.|| 124248.014 ft 0.002 ftf|  0.007 ft 0.187
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|AMER --> GRIS (PV257) || Azl  98°1846"| 0.004 sec][ -0.009 sec|| -0.545|
| | AHt| 4162 0.010 ft||  0.039 fi 0.660|

Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.023 ft -0.610

|AMER --> MPH-01 (PV255) | Az| 137°22'39"| 0.016 sec|| 0.013 sec|| 0.365|
AHt.|  -29.504 ft 0.021 ftf|  0.029 ft 0.653

| || Ellip Dist.|| 196344.732 fi 0.016 f]| -0.004 ft] -0.110|
LMCN --> MPH-02 (PV95) Az 213°18'34" 0.022 sec|[-0.055 sec -0.646
| | AHt|  -26.593 f| 0.013 ft| -0.024 ft| -0.440|
Ellip Dist.|| 85512.395 ft 0.009 ftf| -0.017 ft -0.491

GRIS --> MPH-02 (PV75) Azl 254°4224" 0.007 sec|[-0.006 sec -0.251
| | AHt|  -23.627 fi 0.013 fif| -0.026 fi -0.564|
Ellip Dist.|| 281867.360 ft 0.010 ftf|  0.023 ft 0.636

|AMER --> GRIS (PV273) | Az|  98°1846" 0.004 sec|| 0.003 sec|| 0.197|
AHLt. -4.162 ft 0.010 ft|  0.030 ft 0.635

| || Ellip Dist.|| 444954.013 fi] 0.008 ft]| -0.002 ft| -0.067|
AMER --> MPH-01 (PV251) Az  137°22'39" 0.016 sec|| 0.007 sec 0.193
| | AHt|  -29.504f{| 0.021 ft|  0.028 fi 0.626|
Ellip Dist.|| 196344.732 ft 0.016 ft|| -0.014 ft -0.399

LMCN --> MPH-02 (PV86) Azl 213°1834" 0.022 sec|[-0.053 sec -0.626
| | AHt|  -26.593 f{| 0.013 ft| -0.028 fi -0.592)|
Ellip Dist.|| 85512.395 ft 0.009 ft|| -0.008 ft -0.242

|[HOUM --> LMCN (PV155) | Az| 170°4748"| 0.004 sec|| 0.037 sec|| 0.624]
AHt.|  -11.258 ft 0.010 ftf|  0.004 ft 0.091

| || Ellip Dist.|| 124248.014 i 0.002 ff]|  0.005 ft] 0.134|
HOUM --> MPH-02 (PV5) Az.| 187°55'56" 0.010 sec|| 0.013 sec 0.358
| | AHt|  -37.850f{ 0.013 ft|  0.027 fi 0.618|
Ellip Dist.|| 196013.031 ft 0.009 ft|| -0.002 ft -0.050

GRIS --> MPH-04 (PV44) Azl 251°31'41" 0.018 sec|-0.002 sec -0.065
| | AHt|  -23.561 f{| 0.020 ft|  0.020 fi] 0.520|
Ellip Dist.|| 196013.091 ft 0.017 ftf|  0.021 ft 0.613

|AMER --> MPH-02 (PV275) | Az|  129°58'00" 0.009 sec] -0.003 sec|| -0.102)|
AHt.| 27789 ft 0.013 ftf| -0.032 ft -0.603

| || Ellip Dist.|| 220879.671 fi 0.010 ff]|  0.010 ft] 0.280)
LMCN --> MPH-03 (PV110) Az 183°12'07" 0.041 sec|[-0.045 sec -0.413
[ 1l 11 Il 1l Il 1
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| I AHt.|  -25.357 fi 0.018 ftl| -0.019 fi| -0.308|
| || ENlip Dist.|| 68114.980 fi| 0.013 f| 0.021 fi 0.590|
AMER --> GRIS (PV253) Az|  98°18'46" 0.004 sec|[-0.003 sec -0.194
| | AHt| 4162 0.010 ft|  0.025 fi] 0.590|

Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.017 ft -0.457

|AMER --> GRIS (PV218) || Az|  98°18'46" 0.004 sec|[-0.003 sec|| -0.183)|
AHLt. -4.162 ft 0.010 ft|| -0.025 ft -0.587

| || ENlip Dist.|| 444954.013 ft 0.008 ft| -0.014 ft] -0.381|
GRIS --> MPH-02 (PV81) Az 254°4224" 0.007 sec|-0.004 sec -0.171
AHt.|  -23.627 ft 0.013 ft)| 0.015 ft 0.357

| || ENlip Dist.|| 281867.360 ft| 0.010 ft|| 0.021 fi 0.579|
HOUM --> GRIS (PV60) Az  115°46'46" 0.004 sec|[-0.007 sec -0.268
| | AHt|  -14.223 0.009 ft| -0.024 fi] -0.579)|
Ellip Dist.|| 271352.692 ft 0.005 ft||  0.007 ft 0.191

|AMER --> GRIS (PV240) || Az|  98°18'46"| 0.004 sec|| 0.004 sec|| 0.246)
AHLt. -4.162 ft 0.010 ftf| -0.029 ft -0.578

| || ENlip Dist.|| 444954.013 ft 0.008 ft| -0.006 ft| -0.169)|
AMER --> MPH-02 (PV267) Az|  129°58'00" 0.009 sec|[-0.018 sec -0.568
AHt.|  -27.789 ft 0.013 ft]| -0.009 ft -0.195

| || Ellip Dist.|| 220879.671 fi] 0.010 ftf| -0.020 i -0.572]
HOUM --> LMCN (PV124) Az 170°47'48" 0.004 sec|| 0.033 sec 0.570
| | AHt|  -11.258ff 0.010 f||  0.013 i 0.320|
Ellip Dist.| 124248.014 ft 0.002 ft||  0.000 ft -0.003

|[HOUM --> LMCN (PV176) | Az 170°47'48"| 0.004 sec|| 0.033 sec|| 0.570|
AHt.|  -11.258 ft 0.010 ft  0.013 ft 0.320

| || ENlip Dist.|| 124248.014 ft 0.002 ft|  0.000 ft] -0.003)|
HOUM --> MPH-02 (PV6) Az  187°55'56" 0.010 sec|| 0.016 sec 0.439
AHt.|  -37.850 ft 0.013 ft]| 0.025 ft 0.563

| || ENlip Dist.|| 196013.031 f| 0.009 ft|  0.007 fi 0.206|
LMCN --> MPH-02 (PV156) Az 213°18'34" 0.022 sec|[-0.025 sec -0.293
| | AHt|  -26.593f{ 0.013 ft|  0.025 fi 0.553|
Ellip Dist.| 85512.395 ft 0.009 ft||  0.004 ft 0.102

|AMER --> MPH-03 (PV224) || Az|  123°02'35" 0.011 sec|| 0.014 sec|| 0.501]
AHt.|  -26.553 ft 0.018 ftf|  0.022 ft 0.546

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 253407.354 fi| 0.014 fil| -0.015 fi| -0.432
|[HOUM --> MPH-01 (PV1) || Az|  197°5235" 0.015 sec|| 0.016 sec|| 0.465|
AHt.|  -39.565 ft 0.021 ft|| -0.024 ft -0.536

| || ENlip Dist.|| 206512.710 f| 0.015 ft|  0.008 fi 0.232|
GRIS --> MPH-01 (PV53) Az  256°03'34" 0.010 sec|[-0.001 sec -0.049
| | AHt|  -25.342ff| 0.020 ft| -0.025 ft| -0.504|
Ellip Dist.|| 317596.200 ft 0.016 ft|  0.019 ft 0.527

|AMER --> MPH-02 (PV291) || Az|  129°58'00" 0.009 sec|| 0.007 sec|| 0.208|
AHt.| 27789 ft 0.013 ft 0.023 ft 0.520

Ellip Dist.|| 220879.671 ft 0.010 ftf| -0.001 ft -0.019

|GRIS --> MPH-01 (PV49) || Az|  256°03'34" 0.010 sec|| 0.003 sec|| 0.124
AHt.| 25342 ft 0.020 ftf|  0.010 ft 0.239

| || ENlip Dist.|| 317596.200 f| 0.016 ft||  0.018 fi] 0.514]
GRIS --> MPH-04 (PV46) Az 251°31'41" 0.018 sec|| 0.006 sec 0.171
| I AHL|  -23.561 fi 0.020 ff]|  0.019 fi| 0.503]
Ellip Dist.|| 196013.091 ft 0.017 ftf|  0.007 ft 0.192

|AMER --> GRIS (PV208) || Az|  98°18'46" 0.004 sec|[-0.008 sec|| -0.480|
AHLt. -4.162 ft 0.010 ft|| -0.009 ft -0.212

Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.003 ft -0.093

|GRIS --> MPH-02 (PV73) || Az|  254°4224" 0.007 sec]-0.012 sec| -0.464|
AHt.|  -23.627 ft 0.013 ft|  0.001 ft 0.025

| || ENlip Dist.|| 281867.360 ft| 0.010 ft||  0.000 f] -0.006|
GRIS --> MPH-03 (PV37) Az 252°43'12" 0.012 sec|| 0.006 sec 0.192
| | AHt|  -22.391 fy 0.018 ft|| 0.018 ft] 0.442|
Ellip Dist.|| 239521.527 ft 0.014 ft|  0.016 ft 0.460

|AMER --> MPH-01 (PV259) || Az|  137°22'39" 0.016 sec|| 0.016 sec|| 0.435]
AHt.|  -29.504 ft 0.021 ftf|  0.024 ft 0.294

Ellip Dist.|| 196344.732 ft 0.016 ft|| -0.018 ft -0.459

|AMER --> GRIS (PV289) | Azl 98°1846" 0.004 sec| -0.007 sec| -0.452)
AHLt. -4.162 ft 0.010 ftf|  0.020 ft 0.402

| || ENlip Dist.|| 444954.013 f| 0.008 ft|  0.003 fi] 0.076|
GRIS --> MPH-03 (PV39) Az 252°43'12" 0.012 sec|[-0.008 sec -0.263
| | AHt|  -22.391 fy| 0.018 ft||  0.019 ft| 0.448|
Ellip Dist.|| 239521.527 ft 0.014 ftf|  0.005 ft 0.154
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|GRIS --> MPH-03 (PV35) || Az| 252°43'12"| 0.012 sec|| 0.002 sec|| 0.069)|
| | AHt| 22391 fi 0.018 fif|  0.002 i 0.039)|

Ellip Dist.|| 239521.527 ft 0.014 ft|  0.015 ft 0.430

|AMER --> GRIS (PV195) | Az|  98°1846" 0.004 sec| -0.007 sec|| -0.413)|
AHLt. -4.162 ft 0.010 ftf| -0.004 ft -0.084

| || Ellip Dist.|| 444954.013 fi 0.008 f]| -0.003 ft| -0.081|
AMER --> GRIS (PV269) Az|  98°18'46" 0.004 sec|[-0.007 sec -0.411
| | AHt|  -4.162ff 0.010 ft||  0.005 ft| 0.091|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.005 ft -0.122

GRIS --> MPH-02 (PV63) Azl 254°4224" 0.007 sec|[-0.006 sec -0.243
| | AHt|  -23.627 fi 0.013 fi| -0.019 i -0.405|
Ellip Dist.|| 281867.360 ft 0.010 ftf| -0.007 ft -0.200

|[HOUM --> GRIS (PV74) | Az| 115°46'46"| 0.004 sec| -0.007 sec|| -0.252)|
AHt.|  -14.223 ft 0.009 ft|| -0.017 ft -0.405

| || Ellip Dist.|| 271352.692 fi 0.005 ff]|  0.008 ft| 0.235]
AMER --> GRIS (PV199) Az|  98°1846" 0.004 sec|[-0.002 sec -0.099
| | AHt|  -4.162ff 0.010 ft|| -0.016 ft] -0.381|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.003 ft -0.082

AMER --> MPH-02 (PV295) Az|  129°58'00" 0.009 sec|| 0.012 sec 0.376
| | AHt| 27789 f{| 0.013 ft| -0.006 ft] -0.129)|
Ellip Dist.|| 220879.671 ft 0.010 ftf| -0.012 ft -0.331

|GRIS -~ MPH-02 (PV71) | Az.| 254°4224"| 0.007 sec| -0.010 sec|| -0.376|
AHt.|  -23.627 ft 0.013 ftf| -0.013 ft -0.324

| || Ellip Dist.|| 281867.360 fi 0.010 ff]|  0.003 ft| 0.099)
AMER --> MPH-02 (PV271) Az.|  129°58'00" 0.009 sec|[-0.004 sec -0.113
| | AHt|  -27.789f{| 0.013 ft| -0.018 fi] -0.374|
Ellip Dist.|| 220879.671 ft 0.010 ft|| -0.005 ft -0.143

AMER --> GRIS (PV213) Azl  98°1846" 0.004 sec|[-0.005 sec -0.289
| | AHt| 4162 0.010 ft| -0.003 ft] -0.071|
Ellip Dist.|| 444954.013 ft 0.008 ftf| -0.013 ft -0.357

|GRIS -~ MPH-02 (PV77) | Az.| 254°4224"| 0.007 sec]| -0.006 sec|| -0.233)|
AHt.|  -23.627 ft 0.013 ftf|  0.009 ft 0.208

| || Ellip Dist.|| 281867.360 fi 0.010 ff]|  0.012 ft| 0.352]
AMER --> GRIS (PV189) Az|  98°1846" 0.004 sec|-0.002 sec -0.096
[ 1l 11 Il 1l Il 1
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| I AHL.|| -4.162 fi 0.010 f||  0.014 fi| 0.351]
| || ENlip Dist.|| 444954.013 f 0.008 ft| -0.004 ft] -0.114|
GRIS --> MPH-01 (PV55) Az  256°03'34" 0.010 sec|| 0.006 sec 0.256
| | AHt| 25342 0.020 ft|  0.001 fi 0.025|

Ellip Dist.|| 317596.200 ft 0.016 ft|| 0.012 ft 0.337

|AMER --> GRIS (PV203) || Az|  98°18'46" 0.004 sec|[-0.001 sec|| -0.082|
AHLt. -4.162 ft 0.010 ftf| -0.013 ft -0.329

| || ENlip Dist.|| 444954.013 ft 0.008 ft| -0.004 ft| -0.120)|
AMER --> GRIS (PV226) Az|  98°1846" 0.004 sec|| 0.003 sec 0.180
AHLt. 4.162 ft 0.010 ft)| 0.012 ft 0.324

| || ENlip Dist.|| 444954.013 f 0.008 ft||  0.000 ft] -0.012)|
AMER --> GRIS (PV249) Az|  98°18'46" 0.004 sec|[-0.005 sec -0.311
| | AHt| 4162 0.010 f||  0.012 i 0.275|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.005 ft -0.153

|AMER --> MPH-03 (PV210) || Az|  123°02'35" 0.011 sec|[-0.002 sec|| -0.079)|
AHt.| 26553 ft 0.018 ft| 0.013 ft 0.292

| || ENlip Dist.|| 253407.354 f| 0.014 ft| -0.003 ft| -0.076|
AMER --> GRIS (PV237) Az|  98°1846" 0.004 sec|| 0.001 sec 0.088
AHLt. 4.162 ft 0.010 ft)| -0.005 ft -0.137

| || ENlip Dist.|| 444954.013 f 0.008 ft| -0.010 ft] -0.279)|
AMER --> GRIS (PV185) Az|  98°18'46" 0.004 sec|[-0.003 sec -0.166
| | AHt| 4162 0.010 ft| -0.010 f -0.274|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.007 ft -0.195

IAMER --> GRIS (PV192) | Az 98°18'4¢"| 0.004 sec|| 0.000 sec|| 0.017|
AHLt. -4.162 ft 0.010 ftf| -0.010 ft -0.261

| || Ellip Dist.|| 444954.013 fi 0.008 ft]| -0.007 ft| -0.195|
GRIS --> MPH-01 (PV51) Az|  256°03'34" 0.010 sec||-0.006 sec -0.259
AHt.| 25342 ft 0.020 ft||  0.006 ft 0.135

| || ENlip Dist.|| 317596.200 f| 0.016 ft|  0.006 ft] 0.172|
LMCN --> MPH-02 (PV159) Az 213°18'34" 0.022 sec|[-0.022 sec -0.259
| | AHt|  -26.593f{ 0.013 ft|  0.006 ft] 0.128|
Ellip Dist.| 85512.395 ft 0.009 ft||  0.006 ft 0.178

|AMER --> GRIS (PV234) || Az|  98°18'46"| 0.004 sec|| 0.003 sec|| 0.180|
AHLt. -4.162 ft 0.010 ftf|  0.000 ft 0.004

[ 1l 11 Il 1l Il 1
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| || Ellip Dist.|| 444954.013 fi| 0.008 ftl| -0.009 fi| -0.256
|AMER --> GRIS (PV230) || Az|  98°18'46" 0.004 sec|[-0.003 sec|| -0.203)|
AHLt. -4.162 ft 0.010 ft||  0.000 ft 0.012

| || ENlip Dist.|| 444954.013 f 0.008 ft| -0.009 fi| -0.247|
AMER --> GRIS (PV222) Az.|  98°18'46" 0.004 sec|| 0.002 sec 0.125
| | AHt|  -4.162f(| 0.010 ft| -0.002 ft| -0.037|
Ellip Dist.|| 444954.013 ft 0.008 ft|| -0.006 ft -0.171

|[HOUM --> MPH-02 (PV18) || Az|  187°55'56" 0.010 sec|| 0.001 sec|| 0.031]
AHt.|  -37.850 ft 0.013 ft|| -0.003 ft -0.059

Ellip Dist.|| 196013.031 ft 0.009 ftf|  0.002 ft 0.061

Covariance Terms

From Point| To Point Components || A-posteriori Error Hori(zl.ll;:iic)ision 3D (Il;l;:et;i)s)ion
GRIS AMER Az|| 278°5923" 0.000 sec 1:0 1:0
| I | AHt| 4.026 fi 0.000 fi|
AElev. 7.449 ft 0.000 ft
| | || Elip Dist.|| 444954.024 ft] 0.000 ft|
GRIS LMCN Az.|  269°11'35" 0.000 sec 1:0 1:0
| I I AHL. 2917 fi 0.000 f
AElev. 4.306 ft 0.000 ft
Ellip Dist.|| 224520.786 ft 0.000 ft
|[HOUM  |[AMER || Az 255°17'06"| 0.000 sec]| 1: 0| 1:0
AHt||  -10.079 ft 0.000 ft
| I | AElev.  -10.526 fi 0.000 fi|
Ellip Dist.|| 202221.703 ft 0.000 ft
l[HOUM  |GRIS || Az|  115°46'46"| 0.000 sec|| 1:0| 1:0
AHt.|  -14.104 ft 0.000 ft
AElev.|  -17.975 ft 0.000 ft
| I || Ellip Dist.|| 271352.699 fi|| 0.000 f
HOUM  [LMCN Az.|  170°47'48" 0.000 sec 1:0 1:0
| I | AHt|  -11.188 fi 0.000 fi|
AElev.|  -13.670 ft 0.000 ft
| I I I I |
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| I || Ellip Dist.|| 124248.017 fi 0.000 fi
ILMCN  |[AMER || Az.|  288°20'08"| 0.000 sec]| 1:0| 1:0
AHLt. 1.109 ft 0.000 ft
| I | AElev.| 3.144 fi| 0.000 fi|
Ellip Dist.|| 226945.424 ft 0.000 ft
IMPH-01  |AMER || Az|  317°3451"| 0.016 sec||  1:12859906| 1: 12860115
AHLt. 29.396 ft 0.023 ft
| I | AElev)  32.529fif 0.023 fi|
Ellip Dist.|| 196344.737 ft 0.015 ft
MPH-01  [|GRIS Az|  75°35722" 0.010sec|  1:20943779 1 : 20942909
| I | AHt| 25370 fi 0.023 fi
AElev. 25.080 ft 0.023 ft
| I || Ellip Dist.|| 317596.209 fi 0.015 fi
MPH-01  [[HOUM Az 17°46'45" 0.015sec||  1:13653210|| 1: 13653586
| I I AHL|  39.475 fi| 0.023 f
AElev. 43.056 ft 0.023 ft
Ellip Dist.|| 206512.716 ft 0.015 ft
IMPH-01  |[LMCN | Az  48°18'54"| 0.028sec||  1:7368372| 1:7368248
AHLt. 28.287 ft 0.023 ft
| I | AElev.]  29.386 fi 0.023 fi
Ellip Dist.|| 111324.396 ft 0.015 ft
IMPH-02  |[AMER || Az|  310°13'32"| 0.009 sec|  1:23124237|| 1:23124139
AHLt. 27.674 ft 0.016 ft
| I | AElev.|  30.946 fi| 0.016 f
Ellip Dist.|| 220879.677 ft 0.010 ft
MPH-02  [|GRIS Az|  74°1732" 0.007 sec|  1:29634805| 1:29634152
| I | AHt|  23.649 fi] 0.016 ft|
AElev. 23.497 ft 0.016 ft
| I || Ellip Dist.|| 281867.369 fi|| 0.010 f
MPH-02  [[HOUM Az 7°53127" 0.010sec||  1:20581306| 1:20581791
| I I AHL|  37.753 fi| 0.016 f
AElev. 41.473 ft 0.016 ft
| | || Ellip Dist.|| 196013.036 fi] 0.010 ft|
MPH-02  [[LMCN Az|  33°14'16" 0.023 sec 1:8996033( 1:8996101
AHLt. 26.565 ft 0.016 ft
| I | AElev.  27.803 fi 0.016 fi
| I | Ellip Dist.| 85512.398 f| 0.010 ft
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MPH-03  [|AMER Azl  303°22'05" 0.011sec|  1:18587901| 1: 18588221
| I | AHL|  26.430 fi| 0.020 f
AElev. 29.857 ft 0.020 ft
| I | Ellip Dist.|| 253407.360 ft]| 0.014 f

MPH-03  [|GRIS Az|  72°22'16" 0.012sec||  1:17584343| 1:17583913
AHLt. 22.405 ft 0.020 ft
| I | AElev.|  22.408 fi| 0.020 ft
Ellip Dist.| 239521.534 ft 0.014 ft

IMPH-03  |[HOUM || Az  355°11'48"| 0.015sec||  1:14080899] 1 : 14081160
AHt. 36.509 ft 0.020 ft
| I | AElev.|  40.383 f{| 0.020 f
Ellip Dist.|| 191338.125 ft 0.014 ft

IMPH-03  |[LMCN || Az|  3°11'46"| 0.041sec|  1:5014270|| 1:5014341
AHLt. 25.321 ft 0.020 ft
AElev. 26.714 ft 0.020 ft
| I | Ellip Dist.| 68114.982 fi| 0.014 f

MPH-04  [|AMER Azl  297°08'54" 0.012sec||  1:17369686| 1: 17370102
| I | AHt|  27.596 fi| 0.020 fi|
AElev. 31.128 ft 0.020 ft
| | | Ellip Dist.|| 285702.426 ft| 0.016 ft|

MPH-04  [|GRIS Az|  71°14'39" 0.017 sec||  1:11913838|| 1:11913586
| I | AHL|  23.570 fi| 0.020 f
AElev. 23.678 ft 0.020 ft
Ellip Dist.| 196013.097 ft 0.016 ft

IMPH-04 |[HOUM || Az 342°06'46"| 0.018sec||  1:11625620| 1: 11625846
AHLt. 37.674 ft 0.020 ft
| I | AElev.|  41.654 f{| 0.020 f
Ellip Dist.|| 190644.697 ft 0.016 ft

IMPH-04  |[[LMCN | Az  326°3023"| 0.048 sec||  1:4291872| 1:4292004
AHt. 26.487 ft 0.020 ft
| I AElev. 27.984 ft 0.020 ft
Ellip Dist.| 70447.852 ft 0.016 ft

Project:
Date: 6/23/2016 9:02:53 AM CB\IIJJS?EZSS\SI%Zﬁ?;?\lggggfgzn;ggn;%e Trimble Business Center
data.vce
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12063-04 Static Sessions Coordinate Summary

OPUS Results - BICM2-MPH-01

Session Northing (m) Easting (m) Elevation (m)
MPH-01 287 61220.248 1040062.204 0.707
MPH-01 301 61220.244 1040062.201 0.706
MPH-01 160 61220.241 1040062.199 0.693
MPH-01 289 61220.250 1040062.208 0.704
MPH-01 162 61220.251 1040062.204 0.680
MPH-01 288 61220.248 1040062.206 0.705
MPH-01 AVG 61220.247 1040062.204 0.699
MPH-01 (USFT) 200853.427 3412270.747 2.294

TBC Adjusted Position
Point ID Northing Easting Elevation
MPH-01 200853.424  3412270.735 2.295
Coordinate Deltas, OPUS - TBC
MPH-01 0.003 0.012 -0.001




Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:07 PM

To: Lee Drennan

Subject: OPUS solution : 19942870.150 OP1466628659564

FILE: 19942870.150 OP1466628659564

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19942870.150 TIME: 20:51:39 UTC

SOFTWARE: page5 1209.04 master90.pl 160321  START: 2015/10/14 14:56:00

EPHEMERIS: igs18663.eph [precise] STOP: 2015/10/14 21:06:00
NAV FILE: brdc2870.15n OBS USED: 14299 / 14803 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 58/ 58 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.011(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.7856)
X:  -89789.909(m) 0.010(m) -89790.693(m) 0.010(m)
Y: -5579318.511(m) 0.013(m) -5579317.005(m) 0.013(m)

Z: 3078894.035(m) 0.010(m) 3078893.845(m) 0.010(m)

LAT: 29 3 5.88435 0.011(m) 29 3 5.90250 0.011(m)
ELON: 269 440.79543 0.010(m) 269 4 40.76555 0.010(m)
W LON: 9055 19.20457 0.010(m) 9055 19.23445  0.010(m)
EL HGT: -23.357(m) 0.013(m) -24.754(m) 0.013(m)
ORTHO HGT: 0.707(m) 0.024(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3215488.392 61220.248
Easting (X) [meters] 702319.875 1040062.204
Convergence [degrees] 1.00941471 0.20567125
Point Scale 1.00010514 1.00006185
Combined Factor 1.00010881 1.00006552

US NATIONAL GRID DESIGNATOR: 15RYN0231915488(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 33931.6
DL9074 FSHS FRANKLIN HIGH SCH CORS ARP  N294819.103 W0913008.051 100739.4
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 62944.8

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 33787.4

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:03 PM

To: Lee Drennan

Subject: OPUS solution : 19942881.150 OP1466628659564

FILE: 19942881.150 OP1466628659564

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994288n.150 TIME: 20:51:39 UTC

SOFTWARE: page5 1209.04 master50.pl 160321  START: 2015/10/15 13:13:00

EPHEMERIS: igs18664.eph [precise] STOP: 2015/10/15 21:00:00
NAV FILE: brdc2880.15n OBS USED: 17966 / 18270 : 98%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 71/ 73 : 97%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.7883)
X:  -89789.907(m) 0.002(m) -89790.691(m) 0.002(m)
Y: -5579318.509(m) 0.008(m)  -5579317.003(m) 0.008(m)

Z:  3078894.034(m) 0.005(m) 3078893.844(m) 0.005(m)

LAT: 29 3 5.88435 0.004(m) 29 3 590251 0.004(m)
ELON: 269 440.79550 0.002(m) 269 440.76563 0.002(m)
W LON: 9055 19.20450 0.002(m) 9055 19.23437  0.002(m)
EL HGT: -23.359(m) 0.008(m) -24.757(m) 0.008(m)
ORTHO HGT: 0.705(m) 0.018(m) [NAVD88 (Computed using GEOID12B})]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3215488.392 61220.248
Easting (X) [meters] 702319.877 1040062.206
Convergence [degrees] 1.00941472 0.20567126
Point Scale 1.00010514 1.00006185
Combined Factor 1.00010881 1.00006552

US NATIONAL GRID DESIGNATOR: 15RYN0231915488(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 62944.8
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 96802.3
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 59845.6

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 33787.4

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:03 PM

To: Lee Drennan

Subject: OPUS solution : 19942891.150 OP1466628659564

FILE: 19942891.150 OP1466628659564

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994289n.150 TIME: 20:51:37 UTC

SOFTWARE: page5 1209.04 master51.pl 160321  START: 2015/10/16 13:21:00

EPHEMERIS: igs18665.eph [precise] STOP: 2015/10/16 18:09:00
NAV FILE: brdc2890.15n OBS USED: 9976 /10179 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 56/ 58 :97%
ARP HEIGHT: 2.000 OVERALL RMS: 0.014(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.7908)
X:  -89789.905(m) 0.006(m) -89790.689(m) 0.006(m)
Y: -5579318.507(m) 0.008(m)  -5579317.001(m) 0.008(m)

Z: 3078894.035(m) 0.004(m) 3078893.845(m) 0.004(m)

LAT: 29 3 5.88441 0.004(m) 29 3 5.90257 0.004(m)
ELON: 269 440.79557 0.006(m) 269 440.76570 0.006(m)
W LON: 9055 19.20443 0.006(m) 9055 19.23430 0.006(m)
EL HGT: -23.360(m) 0.008(m) -24.758(m) 0.008(m)
ORTHO HGT: 0.704(m) 0.017(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3215488.394 61220.250
Easting (X) [meters] 702319.879 1040062.208
Convergence [degrees] 1.00941473 0.20567127
Point Scale 1.00010514 1.00006185
Combined Factor 1.00010881 1.00006552

US NATIONAL GRID DESIGNATOR: 15RYN0231915488(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 62944.8
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 109243.1
DH9596 DSTR DESTREHAN H.S. CORS ARP N295752.395 W(0902256.006 113922.4

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 33787.4

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:07 PM

To: Lee Drennan

Subject: OPUS solution : 19943010.150 OP1466628659564

FILE: 19943010.150 OP1466628659564

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19943010.150 TIME: 20:51:39 UTC

SOFTWARE: page5 1209.04 master92.pl 160321  START: 2015/10/28 14:44:00

EPHEMERIS: igs18683.eph [precise] STOP: 2015/10/28 21:02:00
NAV FILE: brdc3010.15n OBS USED: 14976 / 15296 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 54/ 55 : 98%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.8240)
X:  -89789.912(m) 0.005(m) -89790.697(m) 0.005(m)
Y: -5579318.512(m) 0.010(m) -5579317.006(m) 0.010(m)

Z: 3078894.031(m) 0.010(m) 3078893.841(m) 0.010(m)

LAT: 29 3 5.88422 0.012(m) 29 3 5.90237 0.012(m)
ELON: 269 440.79532 0.005(m) 269 440.76541 0.005(m)
W LON: 9055 19.20468 0.005(m) 9055 19.23459  0.005(m)
EL HGT: -23.358(m) 0.008(m) -24.755(m) 0.008(m)
ORTHO HGT: 0.706(m) 0.018(m) [NAVD88 (Computed using GEOID12B})]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3215488.388 61220.244
Easting (X) [meters] 702319.872 1040062.201
Convergence [degrees] 1.00941469 0.20567124
Point Scale 1.00010514 1.00006185
Combined Factor 1.00010881 1.00006552

US NATIONAL GRID DESIGNATOR: 15RYN0231915488(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 33931.6
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 62944.8
DL9074 FSHS FRANKLIN HIGH SCH CORS ARP N294819.103 W0913008.051 100739.4

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 33787.4

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:07 PM

To: Lee Drennan

Subject: OPUS solution : 19941602.160 OP1466628659564

FILE: 19941602.160 OP1466628659564

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19941600.160 TIME: 20:51:40 UTC

SOFTWARE: page5 1209.04 master91.pl 160321  START: 2016/06/08 14:32:00

EPHEMERIS: igr19003.eph [rapid] STOP: 2016/06/08 20:29:00
NAV FILE: brdc1600.16n OBS USED: 16277 / 16596 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 61/ 65 : 94%
ARP HEIGHT: 2.000 OVERALL RMS: 0.016(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.4364)
X:  -89789.914(m) 0.016(m) -89790.706(m) 0.016(m)
Y: -5579318.502(m) 0.005(m)  -5579316.997(m) 0.005(m)

Z: 3078894.022(m) 0.004(m) 3078893.832(m) 0.004(m)

LAT: 29 3 5.88412 0.004(m) 29 3 5.90226 0.004(m)
ELON: 269 440.79524 0.016(m) 269 440.76507 0.016(m)
W LON: 905519.20476 0.016(m) 9055 19.23493  0.016(m)
EL HGT: -23.371(m) 0.004(m) -24.768(m) 0.004(m)
ORTHO HGT: 0.693(m) 0.014(m) [NAVDS88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3215488.385 61220.241
Easting (X) [meters] 702319.870 1040062.199
Convergence [degrees] 1.00941468 0.20567122
Point Scale 1.00010514 1.00006185
Combined Factor 1.00010881 1.00006552

US NATIONAL GRID DESIGNATOR: 15RYN0231915488(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 33931.6
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 96802.3
DL9074 FSHS FRANKLIN HIGH SCH CORS ARP N294819.103 W0913008.051 100739.4

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 33787.4

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:03 PM

To: Lee Drennan

Subject: OPUS solution : 19941620.160 OP1466628659564

FILE: 19941620.160 OP1466628659564

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19941620.160 TIME: 20:51:36 UTC

SOFTWARE: page5 1209.04 master53.pl 160321  START: 2016/06/10 14:14:00

EPHEMERIS: igr19005.eph [rapid] STOP: 2016/06/10 18:57:00
NAV FILE: brdc1620.16n OBS USED: 12760/ 13173 : 97%
ANT NAME: TRM41249.00 NONE #FIXED AMB: 51/ 63 : 81%
ARP HEIGHT: 2.000 OVERALL RMS: 0.023(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.4418)
X:  -89789.908(m) 0.023(m) -89790.700(m) 0.023(m)
Y: -5579318.486(m) 0.023(m)  -5579316.981(m) 0.023(m)

Z: 3078894.025(m) 0.014(m) 3078893.835(m) 0.014(m)

LAT: 29 3 5.88446 0.014(m) 29 3 590260 0.014(m)
ELON: 269 440.79545 0.022(m) 269 440.76528 0.022(m)
W LON: 9055 19.20455 0.022(m) 9055 19.23472  0.022(m)
EL HGT: -23.384(m) 0.023(m) -24.780(m) 0.023(m)
ORTHO HGT: 0.680(m) 0.040(m) [NAVD88 (Computed using GEOID12B})]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3215488.395 61220.251
Easting (X) [meters] 702319.875 1040062.204
Convergence [degrees] 1.00941471 0.20567125
Point Scale 1.00010514 1.00006185
Combined Factor 1.00010881 1.00006552

US NATIONAL GRID DESIGNATOR: 15RYN0231915488(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 33931.6
DL9074 FSHS FRANKLIN HIGH SCH CORS ARP  N294819.103 W0913008.051 100739.4
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 109243.1

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 33787.4

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



OPUS Results - BICM2-MPH-02

Session Northing (m) Easting (m) Elevation (m)
MPH-02 344 62012.023 1051135.567 1.177
MPH-02 303 62012.023 1051135.569 1.198
MPH-02 302 62012.020 1051135.566 1.195
MPH-02 308 62012.006 1051135.568 1.187
MPH-02 307 62012.025 1051135.558 1.202
MPH-02 342 62012.030 1051135.567 1.175
MPH-02 030 62012.029 1051135.571 1.162
MPH-02 029 62012.024 1051135.570 1.166
MPH-02 343 62012.024 1051135.570 1.187
MPH-02 310 62012.025 1051135.564 1.186
MPH-02 309 62012.029 1051135.565 1.193
MPH-02 340 62012.028 1051135.566 1.184
MPH-02 118 62012.040 1051135.577 Vertical outlier (1.097)
MPH-02 310 62012.029 1051135.572 1.163
MPH-02 335 62012.027 1051135.569 1.177
MPH-02 AVG 62012.025 1051135.568 1.182
MPH-02 (USFT) 203451.120 3448600.609 3.879

TBC Adjusted Position

Point ID Northing Easting Elevation

MPH-02 203451.115 3448600.594 3.878
Coordinate Deltas, OPUS - TBC
MPH-02 0.005 0.015 0.001




Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:15 PM

To: Lee Drennan

Subject: OPUS solution : 19943020.150 OP1466625232204

FILE: 19943020.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994302n.150 TIME: 20:04:40 UTC

SOFTWARE: page5 1209.04 master93.pl 160321  START: 2015/10/29 13:23:00

EPHEMERIS: igs18684.eph [precise] STOP: 2015/10/29 21:05:00
NAV FILE: brdc3020.15n OBS USED: 17761 /18258 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 68/ 69 : 99%
ARP HEIGHT: 2.000 OVERALL RMS: 0.013(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.8266)
X:  -78709.916(m) 0.003(m) -78710.701(m) 0.003(m)
Y: -5579123.724(m) 0.003(m)  -5579122.218(m) 0.003(m)

Z:  3079546.824(m) 0.004(m) 3079546.635(m) 0.004(m)

LAT: 29 330.13003 0.004(m) 29 330.14824 0.004(m)
ELON: 269 1130.22252 0.003(m) 269 1130.19271 0.003(m)
W LON: 9048 29.77748 0.003(m) 9048 29.80729 0.003(m)
EL HGT: -22.827(m) 0.002(m) -24.226(m) 0.002(m)
ORTHO HGT: 1.195(m) 0.012(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.355 62012.020
Easting (X) [meters] 713381.852 1051135.566
Convergence [degrees] 1.06492639 0.26253757
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:17 PM

To: Lee Drennan

Subject: OPUS solution : 19943030.150 OP1466625232204

FILE: 19943030.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994303n.150 TIME: 20:11:05 UTC

SOFTWARE: page5 1209.04 master52.pl 160321  START: 2015/10/30 13:05:00

EPHEMERIS: igs18685.eph [precise] STOP: 2015/10/30 18:43:30
NAV FILE: brdc3030.15n OBS USED: 12378 /12773 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 55/ 63 : 87%
ARP HEIGHT: 2.000 OVERALL RMS: 0.013(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.8292)
X:  -78709.913(m) 0.001(m) -78710.698(m) 0.001(m)
Y: -5579123.725(m) 0.006(m)  -5579122.219(m) 0.006(m)

Z:  3079546.829(m) 0.004(m) 3079546.640(m) 0.004(m)

LAT: 29 330.13016 0.002(m) 29 330.14837 0.002(m)
ELON: 269 1130.22263 0.001(m) 2691130.19283 0.001(m)
W LON: 904829.77737 0.001(m) 90 48 29.80717 0.001(m)
EL HGT: -22.824(m) 0.007(m) -24.222(m) 0.007(m)
ORTHO HGT: 1.198(m) 0.016(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.359 62012.023
Easting (X) [meters] 713381.855 1051135.569
Convergence [degrees] 1.06492641 0.26253758
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:15 PM

To: Lee Drennan

Subject: OPUS solution : 19943070.150 OP1466625232204

FILE: 19943070.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994307r.150 TIME: 20:04:36 UTC

SOFTWARE: page5 1209.04 master91.pl 160321  START: 2015/11/03 17:16:00

EPHEMERIS: igs18692.eph [precise] STOP: 2015/11/03 21:11:30
NAV FILE: brdc3070.15n OBS USED: 10284 / 10493 : 98%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 42/ 45 : 93%
ARP HEIGHT: 2.000 OVERALL RMS: 0.011(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.8405)
X:  -78709.924(m) 0.008(m) -78710.709(m) 0.008(m)
Y: -5579123.728(m) 0.013(m) -5579122.222(m) 0.013(m)

Z:  3079546.832(m) 0.014(m) 3079546.643(m) 0.014(m)

LAT: 29 330.13019 0.011(m) 29 330.14841 0.011(m)
ELON: 269 1130.22222 0.008(m) 269 1130.19242 0.008(m)
W LON: 904829.77778 0.008(m) 9048 29.80758 0.008(m)
EL HGT: -22.820(m) 0.017(m) -24.218(m) 0.017(m)
ORTHO HGT: 1.202(m) 0.031(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.360 62012.025
Easting (X) [meters] 713381.844 1051135.558
Convergence [degrees] 1.06492635 0.26253753
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016548 1.00006351

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DL9074 FSHS FRANKLIN HIGH SCH CORS ARP N294819.103 W0913008.051 106716.1

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 ATIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:15 PM

To: Lee Drennan

Subject: OPUS solution : 19943080.150 OP1466625232204

FILE: 19943080.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994308n.150 TIME: 20:04:39 UTC

SOFTWARE: page5 1209.04 master92.pl 160321  START: 2015/11/04 13:54:00

EPHEMERIS: igs18693.eph [precise] STOP: 2015/11/04 21:52:00
NAV FILE: brdc3080.15n OBS USED: 19433 / 19847 : 98%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 60/ 61 : 98%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.8432)
X:  -78709.914(m) 0.003(m) -78710.699(m) 0.003(m)
Y: -5579123.724(m) 0.009(m)  -5579122.218(m) 0.009(m)

Z:  3079546.809(m) 0.003(m) 3079546.620(m) 0.003(m)

LAT: 29 330.12960 0.006(m) 29 330.14782  0.006(m)
ELON: 269 1130.22259 0.003(m)  2691130.19279 0.003(m)
W LON: 904829.77741  0.003(m) 9048 29.80721 0.003(m)
EL HGT: -22.835(m) 0.007(m) -24.233(m) 0.007(m)
ORTHO HGT: 1.187(m) 0.017(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.342 62012.006
Easting (X) [meters] 713381.855 1051135.568
Convergence [degrees] 1.06492640 0.26253758
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:03 PM

To: Lee Drennan

Subject: OPUS solution : 19943090.150 OP1466625232204

FILE: 19943090.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994309n.150 TIME: 19:54:36 UTC

SOFTWARE: page5 1209.04 master91.pl 160321  START: 2015/11/05 13:59:00

EPHEMERIS: igs18694.eph [precise] STOP: 2015/11/05 21:57:00
NAV FILE: brdc3090.15n OBS USED: 19445 /19961 : 97%
ANT NAME: TRM41249.00 NONE # FIXEDAMB: 63/ 64 : 98%
ARP HEIGHT: 2.000 OVERALL RMS: 0.017(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.8459)
X:  -78709.917(m) 0.002(m) -78710.702(m) 0.002(m)
Y: -5579123.718(m) 0.020(m) -5579122.212(m) 0.020(m)

Z:  3079546.831(m) 0.004(m) 3079546.642(m) 0.004(m)

LAT: 29 330.13032 0.006(m) 29 330.14854 0.006(m)
ELON: 269 1130.22248 0.003(m) 269 1130.19267 0.003(m)
W LON: 904829.77752  0.003(m) 9048 29.80733  0.003(m)
EL HGT: -22.829(m) 0.020(m) -24.228(m) 0.020(m)
ORTHO HGT: 1.193(m) 0.035(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.364 62012.029
Easting (X) [meters] 713381.851 1051135.565
Convergence [degrees] 1.06492639 0.26253756
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:03 PM

To: Lee Drennan

Subject: OPUS solution : 19943100.150 OP1466625232204

FILE: 19943100.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19943100.150 TIME: 19:54:31 UTC

SOFTWARE: page5 1209.04 master93.pl 160321  START: 2015/11/06 14:07:00

EPHEMERIS: igs18695.eph [precise] STOP: 2015/11/06 18:43:00
NAV FILE: brdc3100.15n OBS USED: 10851 /11130 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 44/ 44 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.8485)
X:  -78709.918(m) 0.009(m) -78710.703(m) 0.009(m)
Y: -5579123.714(m) 0.015(m)  -5579122.208(m) 0.015(m)

Z:  3079546.825(m) 0.002(m) 3079546.636(m) 0.002(m)

LAT: 29 330.13021 0.007(m) 29 330.14843 0.007(m)
ELON: 269 1130.22244 0.009(m) 26911 30.19264 0.009(m)
W LON: 9048 29.77756  0.009(m) 90 48 29.80736  0.009(m)
EL HGT: -22.836(m) 0.014(m) -24.234(m) 0.014(m)
ORTHO HGT: 1.186(m) 0.026(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.360 62012.025
Easting (X) [meters] 713381.850 1051135.564
Convergence [degrees] 1.06492638 0.26253756
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 26064.1
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:03 PM

To: Lee Drennan

Subject: OPUS solution : 19943340.150 OP1466625232204

FILE: 19943340.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994334q.150 TIME: 19:54:36 UTC

SOFTWARE: page5 1209.04 master92.pl 160321  START: 2015/11/30 16:43:00

EPHEMERIS: igs18731.eph [precise] STOP: 2015/11/30 22:09:00
NAV FILE: brdc3340.15n OBS USED: 13711 /14028 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 58/ 62 : 94%
ARP HEIGHT: 2.000 OVERALL RMS: 0.014(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.9145)
X:  -78709.915(m) 0.007(m) -78710.701(m) 0.007(m)
Y: -5579123.711(m) 0.003(m)  -5579122.205(m) 0.003(m)

Z:  3079546.826(m) 0.005(m) 3079546.637(m) 0.005(m)

LAT: 29 330.13029 0.004(m) 29 330.14850 0.004(m)
ELON: 269 1130.22255 0.007(m)  2691130.19271 0.007(m)
W LON: 904829.77745 0.007(m) 9048 29.80729 0.007(m)
EL HGT: -22.838(m) 0.005(m) -24.236(m) 0.005(m)
ORTHO HGT: 1.184(m) 0.014(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.363 62012.028
Easting (X) [meters] 713381.853 1051135.566
Convergence [degrees] 1.06492640 0.26253757
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DH9596 DSTR DESTREHAN H.S. CORS ARP N295752.395 W0902256.006 108605.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 ATIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:02 PM

To: Lee Drennan

Subject: OPUS solution : 19943350.150 OP1466625232204

FILE: 19943350.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19943350.150 TIME: 19:54:35 UTC

SOFTWARE: page5 1209.04 master52.pl 160321  START: 2015/12/01 14:16:00

EPHEMERIS: igs18732.eph [precise] STOP: 2015/12/01 21:49:30
NAV FILE: brdc3350.15n OBS USED: 19118 / 19582 : 98%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 55/ 58 : 95%
ARP HEIGHT: 2.000 OVERALL RMS: 0.014(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.9171)
X:  -78709.912(m) 0.008(m) -78710.698(m) 0.008(m)
Y: -5579123.705(m) 0.016(m) -5579122.199(m) 0.016(m)

Z:  3079546.822(m) 0.005(m) 3079546.633(m) 0.005(m)

LAT: 29 330.13027 0.003(m) 29 330.14849 0.003(m)
ELON: 269 1130.22265 0.008(m) 269 1130.19282 0.008(m)
W LON: 904829.77735 0.008(m) 9048 29.80718 0.008(m)
EL HGT: -22.845(m) 0.016(m) -24.243(m) 0.016(m)
ORTHO HGT: 1.177(m) 0.030(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.362 62012.027
Easting (X) [meters] 713381.856 1051135.569
Convergence [degrees] 1.06492641 0.26253759
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:13 PM

To: Lee Drennan

Subject: OPUS solution : 19943420.150 OP1466625232204

FILE: 19943420.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994342p.150 TIME: 20:05:24 UTC

SOFTWARE: page5 1209.04 master53.pl 160321  START: 2015/12/08 15:47:00

EPHEMERIS: igs18742.eph [precise] STOP: 2015/12/08 21:18:00
NAV FILE: brdc3420.15n OBS USED: 14317 / 14510 : 99%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 49/ 51 : 96%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.9364)
X:  -78709.914(m) 0.001(m) -78710.700(m) 0.001(m)
Y: -5579123.702(m) 0.008(m) -5579122.196(m) 0.008(m)

Z:  3079546.824(m) 0.006(m) 3079546.635(m) 0.006(m)

LAT: 29 330.13038 0.003(m) 29 330.14859 0.003(m)
ELON: 269 1130.22258 0.001(m)  2691130.19274 0.001(m)
W LON: 904829.77742  0.001(m) 9048 29.80726  0.001(m)
EL HGT: -22.847(m) 0.010(m) -24.245(m) 0.010(m)
ORTHO HGT: 1.175(m) 0.020(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.365 62012.030
Easting (X) [meters] 713381.854 1051135.567
Convergence [degrees] 1.06492640 0.26253758
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.7

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:05 PM

To: Lee Drennan

Subject: OPUS solution : 19943430.150 OP1466625232204

FILE: 19943430.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19943430.150 TIME: 19:58:32 UTC

SOFTWARE: page5 1209.04 master53.pl 160321  START: 2015/12/09 14:10:00

EPHEMERIS: igs18743.eph [precise] STOP: 2015/12/09 20:15:00
NAV FILE: brdc3430.15n OBS USED: 15813 /16342 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 54/ 57 : 95%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2015.9390)
X:  -78709.912(m) 0.008(m) -78710.698(m) 0.008(m)
Y: -5579123.715(m) 0.014(m)  -5579122.209(m) 0.014(m)

Z:  3079546.824(m) 0.008(m) 3079546.635(m) 0.008(m)

LAT: 29 330.13017 0.002(m) 29 330.14839 0.002(m)
ELON: 269 1130.22266 0.008(m) 269 1130.19282 0.008(m)
W LON: 904829.77734  0.008(m) 9048 29.80718 0.008(m)
EL HGT: -22.835(m) 0.016(m) -24.234(m) 0.016(m)
ORTHO HGT: 1.187(m) 0.029(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.359 62012.024
Easting (X) [meters] 713381.856 1051135.570
Convergence [degrees] 1.06492641 0.26253759
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 26064.1
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:18 PM

To: Lee Drennan

Subject: OPUS solution : 19943440.150 OP1466625232204

FILE: 19943440.150 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19943440.150 TIME: 20:11:46 UTC

SOFTWARE: page5 1209.04 master51.pl 160321  START: 2015/12/10 14:02:00

EPHEMERIS: igs18744.eph [precise] STOP: 2015/12/10 18:58:00
NAV FILE: brdc3440.15n OBS USED: 12997 / 13290 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 52/ 53 : 98%
ARP HEIGHT: 2.000 OVERALL RMS: 0.013(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2015.9416)
X:  -78709.914(m) 0.009(m) -78710.700(m) 0.009(m)
Y: -5579123.707(m) 0.009(m)  -5579122.201(m) 0.009(m)

Z: 3079546.819(m) 0.002(m) 3079546.630(m) 0.002(m)

LAT: 29 330.13015 0.002(m) 29 330.14837 0.002(m)
ELON: 269 1130.22258 0.009(m) 269 1130.19274 0.009(m)
W LON: 904829.77742  0.009(m) 9048 29.80726  0.009(m)
EL HGT: -22.845(m) 0.009(m) -24.243(m) 0.009(m)
ORTHO HGT: 1.177(m) 0.019(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.359 62012.023
Easting (X) [meters] 713381.854 1051135.567
Convergence [degrees] 1.06492640 0.26253758
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 26064.1

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:11 PM

To: Lee Drennan

Subject: OPUS solution : 19940290.160 OP1466625232204

FILE: 19940290.160 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994029q.160 TIME: 20:02:22 UTC

SOFTWARE: page5 1209.04 master52.pl 160321  START: 2016/01/29 16:13:00

EPHEMERIS: igs18815.eph [precise] STOP: 2016/01/29 22:08:00
NAV FILE: brdc0290.16n OBS USED: 15336 / 15507 : 99%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 55/ 55 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.012(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.0787)
X:  -78709.911(m) 0.006(m) -78710.699(m) 0.006(m)
Y: -5579123.697(m) 0.012(m)  -5579122.191(m) 0.012(m)

Z:  3079546.814(m) 0.004(m) 3079546.624(m) 0.004(m)

LAT: 29 330.13017 0.005(m) 29 330.14836 0.005(m)
ELON: 269 1130.22269 0.006(m) 269 1130.19277 0.006(m)
W LON: 9048 29.77731 0.006(m) 9048 29.80723 0.006(m)
EL HGT: -22.856(m) 0.012(m) -24.255(m) 0.012(m)
ORTHO HGT: 1.166(m) 0.024(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.359 62012.024
Easting (X) [meters] 713381.857 1051135.570
Convergence [degrees] 1.06492642 0.26253759
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 26064.1

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 ATIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:11 PM

To: Lee Drennan

Subject: OPUS solution : 19940300.160 OP1466625232204

FILE: 19940300.160 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19940300.160 TIME: 20:03:04 UTC

SOFTWARE: page5 1209.04 master51.pl 160321  START: 2016/01/30 14:26:00

EPHEMERIS: igs18816.eph [precise] STOP: 2016/01/30 21:39:00
NAV FILE: brdc0300.16n OBS USED: 19476 / 19856 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 64/ 64 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.011(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.0813)
X:  -78709.910(m) 0.006(m) -78710.698(m) 0.006(m)
Y: -5579123.691(m) 0.007(m)  -5579122.185(m) 0.007(m)

Z: 3079546.816(m) 0.003(m) 3079546.626(m) 0.003(m)

LAT: 29 330.13032 0.006(m) 29 330.14851 0.006(m)
ELON: 269 1130.22272 0.006(m) 269 1130.19281 0.006(m)
W LON: 904829.77728 0.006(m) 9048 29.80719 0.006(m)
EL HGT: -22.860(m) 0.005(m) -24.259(m) 0.005(m)
ORTHO HGT: 1.162(m) 0.014(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.364 62012.029
Easting (X) [meters] 713381.858 1051135.571
Convergence [degrees] 1.06492642 0.26253760
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 59744.5
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 26064.1

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 ATIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:02 PM

To: Lee Drennan

Subject: OPUS solution : 19940310.160 OP1466625232204

FILE: 19940310.160 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19940310.160 TIME: 19:54:34 UTC

SOFTWARE: page5 1209.04 master50.pl 160321  START: 2016/01/31 14:17:00

EPHEMERIS: igs18820.eph [precise] STOP: 2016/01/31 21:56:00
NAV FILE: brdc0310.16n OBS USED: 20275/ 20773 : 98%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 81/ 83 :98%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.0840)
X:  -78709.909(m) 0.008(m) -78710.697(m) 0.008(m)
Y: -5579123.692(m) 0.008(m)  -5579122.186(m) 0.008(m)

Z: 3079546.817(m) 0.006(m) 3079546.627(m) 0.006(m)

LAT: 29 330.13034 0.008(m) 29 330.14852 0.008(m)
ELON: 269 1130.22276 0.008(m) 269 1130.19285 0.008(m)
W LON: 9048 29.77724  0.008(m) 9048 29.80715 0.008(m)
EL HGT: -22.859(m) 0.007(m) -24.258(m) 0.007(m)
ORTHO HGT: 1.163(m) 0.017(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.364 62012.029
Easting (X) [meters] 713381.859 1051135.572
Convergence [degrees] 1.06492643 0.26253760
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016549 1.00006352

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 26064.1

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:02 PM

To: Lee Drennan

Subject: OPUS solution : 19941180.160 OP1466625232204

FILE: 19941180.160 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994118 m.160 TIME: 19:54:29 UTC

SOFTWARE: page5 1209.04 master51.pl 160321  START: 2016/04/27 12:54:00

EPHEMERIS: igs18943.eph [precise] STOP: 2016/04/27 15:45:00
NAV FILE: brdc1180.16n OBS USED: 8520/ 8743 : 97%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 46/ 49 : 94%
ARP HEIGHT: 2.000 OVERALL RMS: 0.016(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.3213)
X:  -78709.903(m) 0.004(m) -78710.694(m) 0.004(m)
Y: -5579123.629(m) 0.020(m) -5579122.123(m) 0.020(m)

Z:  3079546.794(m) 0.016(m) 3079546.604(m) 0.016(m)

LAT: 29 330.13068 0.008(m) 29 330.14886 0.008(m)
ELON: 269 1130.22295 0.004(m)  2691130.19292 0.004(m)
W LON: 904829.77705 0.004(m) 9048 29.80708 0.004(m)
EL HGT: -22.925(m) 0.022(m) -24.324(m) 0.022(m)
ORTHO HGT: 1.097(m) 0.039(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3216435.375 62012.040
Easting (X) [meters] 713381.864 1051135.577
Convergence [degrees] 1.06492646 0.26253763
Point Scale 1.00016190 1.00005993
Combined Factor 1.00016550 1.00006353

US NATIONAL GRID DESIGNATOR: 15RYN1338116435(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 67323.8
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 85912.4

DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 103395.5

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 25932.8

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



12063-04 Static Sessions Coordinate Summary

OPUS Results - BICM2-MPH-03

Session Northing (m) Easting (m) Elevation (m)
MPH-03 041 63142.218 1064283.800 1.503
MPH-03 043 63142.214 1064283.800 1.524
MPH-03 042 63142.213 1064283.802 1.508
MPH-03 075 63142.217 1064283.806 1.513
MPH-03 077 63142.226 1064283.812 1.480
MPH-03 076 63142.210 1064283.806 1.478
MPH-03 AVG 63142.216 1064283.804 1.501
MPH-03 (USFT) 207159.088 3491737.781 4.925

TBC Adjusted Position

Point ID Northing Easting Elevation

MPH-03 207159.081 3491737.754 4.967
Coordinate Deltas, OPUS - TBC
MPH-03 0.007 0.027 -0.042




Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:38 PM

To: Lee Drennan

Subject: OPUS solution : 19940410.160 OP1466630640006

FILE: 19940410.160 OP1466630640006

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994041r.160 TIME: 21:24:34 UTC

SOFTWARE: page5 1209.04 master90.pl 160321  START: 2016/02/10 17:03:00

EPHEMERIS: igs18833.eph [precise] STOP: 2016/02/10 22:21:30
NAV FILE: brdc0410.16n OBS USED: 13433 /13829 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 56/ 58 : 97%
ARP HEIGHT: 2.000 OVERALL RMS: 0.016(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.1115)
X:  -65551.265(m) 0.002(m) -65552.054(m) 0.002(m)
Y: -5578778.170(m) 0.005(m) -5578776.663(m) 0.005(m)

Z: 3080475.381(m) 0.004(m) 3080475.192(m) 0.004(m)

LAT: 29 4 4.62805 0.002(m) 29 4 4.64632 0.002(m)
ELON: 269 1936.47708 0.002(m) 26919 36.44726 0.002(m)
W LON: 9040 23.52292 0.002(m) 9040 23.55274 0.002(m)
EL HGT: -22.472(m) 0.006(m) -23.872(m) 0.006(m)
ORTHO HGT: 1.503(m) 0.015(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3217749.576 63142.218
Easting (X) [meters] 726514.808 1064283.800
Convergence [degrees] 1.13094973 0.33007464
Point Scale 1.00023320 1.00005722
Combined Factor 1.00023673 1.00006075

US NATIONAL GRID DESIGNATOR: 15RYN2651417749(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 58319.6
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 97463.3
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 77238.0

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 20681.5

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:36 PM

To: Lee Drennan

Subject: OPUS solution : 19940420.160 OP1466630640006

FILE: 19940420.160 OP1466630640006

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19940420.160 TIME: 21:24:36 UTC

SOFTWARE: page5 1209.04 master51.pl 160321  START: 2016/02/11 14:21:00

EPHEMERIS: igs18834.eph [precise] STOP: 2016/02/11 21:54:00
NAV FILE: brdc0420.16n OBS USED: 19562 / 19970 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 78/ 78 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.016(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.1141)
X:  -65551.263(m) 0.005(m) -65552.052(m) 0.005(m)
Y: -5578778.176(m) 0.004(m) -5578776.669(m) 0.004(m)

Z:  3080475.379(m) 0.003(m) 3080475.190(m) 0.003(m)

LAT: 29 4 4.62790 0.001(m) 29 4 4.64617 0.001(m)
ELON: 269 1936.47715 0.005(m) 26919 36.44733  0.005(m)
W LON: 9040 23.52285 0.005(m) 90 40 23.55267 0.005(m)
EL HGT: -22.467(m) 0.005(m) -23.868(m) 0.005(m)
ORTHO HGT: 1.508(m) 0.014(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3217749.572 63142.213
Easting (X) [meters] 726514.810 1064283.802
Convergence [degrees] 1.13094974 0.33007465
Point Scale 1.00023320 1.00005722
Combined Factor 1.00023673 1.00006075

US NATIONAL GRID DESIGNATOR: 15RYN2651417749(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 77238.0
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 73005.7
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 58319.6

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 A TIDAL N291515.524 W0903945.392 20681.5

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:36 PM

To: Lee Drennan

Subject: OPUS solution : 19940430.160 OP1466630640006

FILE: 19940430.160 OP1466630640006

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19940430.160 TIME: 21:24:38 UTC

SOFTWARE: page5 1209.04 master53.pl 160321  START: 2016/02/12 14:07:00

EPHEMERIS: igs18835.eph [precise] STOP: 2016/02/12 19:01:00
NAV FILE: brdc0430.16n OBS USED: 13200/ 13483 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 84/ 87 : 97%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.1166)
X:  -65551.265(m) 0.012(m) -65552.054(m) 0.012(m)
Y: -5578778.190(m) 0.006(m) -5578776.683(m) 0.006(m)

Z:  3080475.387(m) 0.002(m) 3080475.198(m) 0.002(m)

LAT: 29 4 4.62791 0.005(m) 29 4 4.64618 0.005(m)
ELON: 269 1936.47709 0.011(m) 2691936.44726 0.011(m)
W LON: 904023.52291 0.011(m) 9040 23.55274 0.011(m)
EL HGT: -22.451(m) 0.005(m) -23.852(m) 0.005(m)
ORTHO HGT: 1.524(m) 0.014(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3217749.572 63142.214
Easting (X) [meters] 726514.808 1064283.800
Convergence [degrees] 1.13094973 0.33007464
Point Scale 1.00023320 1.00005722
Combined Factor 1.00023673 1.00006075

US NATIONAL GRID DESIGNATOR: 15RYN2651417749(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 77238.0
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 58319.6
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 20761.4

NEAREST NGS PUBLISHED CONTROL POINT
AH7270 876 2928 ATIDAL N291515.524 W0903945.392 20681.5

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:25 PM

To: Lee Drennan

Subject: OPUS solution : 19940750.160 OP1466630640006

FILE: 19940750.160 OP1466630640006

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 19940750.160 TIME: 21:24:40 UTC

SOFTWARE: page5 1209.04 master93.pl 160321  START: 2016/03/15 14:14:00

EPHEMERIS: igs18882.eph [precise] STOP: 2016/03/15 21:37:00
NAV FILE: brdc0750.16n OBS USED: 19940 / 20568 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 88/ 89 : 99%
ARP HEIGHT: 2.000 OVERALL RMS: 0.017(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.2042)
X:  -65551.259(m) 0.006(m) -65552.049(m) 0.006(m)
Y: -5578778.179(m) 0.006(m)  -5578776.673(m) 0.006(m)

Z: 3080475.385(m) 0.005(m) 3080475.196(m) 0.005(m)

LAT: 29 4 4.62803 0.005(m) 29 4 4.64628 0.005(m)
ELON: 269 1936.47730 0.006(m) 269 19 36.44745 0.006(m)
W LON: 9040 23.52270 0.006(m) 9040 23.55255 0.006(m)
EL HGT: -22.462(m) 0.007(m) -23.862(m) 0.007(m)
ORTHO HGT: 1.513(m) 0.017(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3217749.576 63142.217
Easting (X) [meters] 726514.814 1064283.806
Convergence [degrees] 1.13094976 0.33007467
Point Scale 1.00023320 1.00005722
Combined Factor 1.00023673 1.00006075

US NATIONAL GRID DESIGNATOR: 15RYN2651417749(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 58319.6
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 77238.0
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 97463.3

NEAREST NGS PUBLISHED CONTROL POINT Information on nearest mark is not available due to database
connectivity issues or has restrictions on when or how it can be published.

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:25 PM

To: Lee Drennan

Subject: OPUS solution : 19940760.160 OP1466630640006

FILE: 19940760.160 OP1466630640006

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994076n.160 TIME: 21:24:43 UTC

SOFTWARE: page5 1209.04 master52.pl 160321  START: 2016/03/16 13:17:00

EPHEMERIS: igs18883.eph [precise] STOP: 2016/03/16 22:01:00
NAV FILE: brdc0760.16n OBS USED: 22108 / 24440 : 90%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 190/ 219 : 87%
ARP HEIGHT: 2.000 OVERALL RMS: 0.023(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.2069)
X:  -65551.259(m) 0.006(m) -65552.049(m) 0.006(m)
Y: -5578778.152(m) 0.012(m)  -5578776.646(m) 0.012(m)

Z: 3080475.362(m) 0.003(m) 3080475.173(m) 0.003(m)

LAT: 29 4 4.62780 0.008(m) 29 4 4.64605 0.008(m)
ELON: 269 1936.47729 0.006(m) 26919 36.44743 0.006(m)
W LON: 9040 23.52271 0.006(m) 9040 23.55257 0.006(m)
EL HGT: -22.497(m) 0.009(m) -23.897(m) 0.009(m)
ORTHO HGT: 1.478(m) 0.019(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3217749.569 63142.210
Easting (X) [meters] 726514.814 1064283.806
Convergence [degrees] 1.13094975 0.33007467
Point Scale 1.00023320 1.00005722
Combined Factor 1.00023673 1.00006075

US NATIONAL GRID DESIGNATOR: 15RYN2651417749(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 58319.6
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 97463.3
DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 77238.0

NEAREST NGS PUBLISHED CONTROL POINT Information on nearest mark is not available due to database
connectivity issues or has restrictions on when or how it can be published.

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 4:25 PM

To: Lee Drennan

Subject: OPUS solution : 19940770.160 OP1466630640006

FILE: 19940770.160 OP1466630640006

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994077n.160 TIME: 21:24:41 UTC

SOFTWARE: page5 1209.04 master92.pl 160321  START: 2016/03/17 13:23:00

EPHEMERIS: igs18884.eph [precise] STOP: 2016/03/17 20:27:00
NAV FILE: brdc0770.16n OBS USED: 12930/17809 : 73%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 140/ 164 : 85%
ARP HEIGHT: 2.000 OVERALL RMS: 0.021(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.2095)
X:  -65551.253(m) 0.014(m) -65552.043(m) 0.014(m)
Y: -5578778.146(m) 0.029(m) -5578776.640(m) 0.029(m)

Z: 3080475.377(m) 0.013(m) 3080475.188(m) 0.013(m)

LAT: 29 4 4.62832 0.002(m) 29 4 4.64657 0.002(m)
ELON: 269 1936.47751 0.014(m) 26919 36.44765 0.014(m)
W LON: 9040 23.52249 0.014(m) 904023.55235 0.014(m)
EL HGT: -22.495(m) 0.032(m) -23.895(m) 0.032(m)
ORTHO HGT: 1.480(m) 0.055(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3217749.585 63142.226
Easting (X) [meters] 726514.820 1064283.812
Convergence [degrees] 1.13094979 0.33007470
Point Scale 1.00023320 1.00005721
Combined Factor 1.00023673 1.00006074

US NATIONAL GRID DESIGNATOR: 15RYN2651417749(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 20761.4
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 73005.7
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 97463.3

NEAREST NGS PUBLISHED CONTROL POINT Information on nearest mark is not available due to database
connectivity issues or has restrictions on when or how it can be published.

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



12063-04 Static Sessions Coordinate Summary

OPUS Results - BICM2-MPH-04

Session Northing (m) Easting (m) Elevation (m)
MPH-04 116 66053.260 1077295.231 1.109
MPH-04 095 66053.262 1077295.238 1.126
MPH-04 096 66053.265 1077295.232 1.117
MPH-04 097 66053.262 1077295.234 1.123
MPH-04 117 66053.268 1077295.231 1.109
MPH-04 128 66053.257 1077295.228 1.101
MPH-04 AVG 66053.262 1077295.232 1.114
MPH-04 (USFT) 216709.745 3534426.108 3.655

TBC Adjusted Position

Point ID Northing Easting Elevation

MPH-04 216709.735 3534426.085 3.696
Coordinate Deltas, OPUS - TBC
MPH-04 0.010 0.023 -0.041




Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Thursday, June 23, 2016 7:34 AM

To: Lee Drennan

Subject: OPUS solution : 19940950.160 OP1466684566705

FILE: 19940950.160 OP1466684566705

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 23, 2016
RINEX FILE: 1994095n.160 TIME: 12:23:26 UTC

SOFTWARE: page5 1209.04 master52.pl 160321  START: 2016/04/04 13:18:00

EPHEMERIS: igs18911.eph [precise] STOP: 2016/04/04 22:10:00
NAV FILE: brdc0950.16n OBS USED: 24320/ 24912 : 98%
ANT NAME: TRM41249.00 NONE # FIXEDAMB: 79/ 80 : 99%
ARP HEIGHT: 2.000 OVERALL RMS: 0.014(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.2588)
X:  -52508.547(m) 0.002(m) -52509.338(m) 0.002(m)
Y: -5577541.157(m) 0.010(m) -5577539.650(m) 0.010(m)

Z:  3082946.939(m) 0.004(m) 3082946.750(m) 0.004(m)

LAT: 29 536.49085 0.002(m) 29 536.50917 0.002(m)
ELON: 26927 38.22225 0.002(m) 26927 38.19248 0.002(m)
W LON: 903221.77775 0.002(m) 903221.80752 0.002(m)
EL HGT: -22.817(m) 0.011(m) -24.219(m) 0.011(m)
ORTHO HGT: 1.126(m) 0.022(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3220842.774 66053.262
Easting (X) [meters] 739487.117 1077295.238
Convergence [degrees] 1.19701081 0.39698539
Point Scale 1.00030780 1.00005013
Combined Factor 1.00031138 1.00005371

US NATIONAL GRID DESIGNATOR: 15RYN3948720842(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 87081.4
DG5315 HOUM HOUMA CORS ARP N293532.109 W0904324.988 58108.3
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 91315.5

NEAREST NGS PUBLISHED CONTROL POINT
DF5771  LUMCON CORS ARP N291517.904 W0903940.652 21472.6

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Thursday, June 23, 2016 7:34 AM

To: Lee Drennan

Subject: OPUS solution : 19940960.160 OP1466684566705

FILE: 19940960.160 OP1466684566705

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 23, 2016
RINEX FILE: 1994096m.160 TIME: 12:23:29 UTC

SOFTWARE: page5 1209.04 master50.pl 160321  START: 2016/04/05 12:50:00

EPHEMERIS: igs18912.eph [precise] STOP: 2016/04/05 21:23:00
NAV FILE: brdc0960.16n OBS USED: 23278 / 24006 : 97%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 107/ 108 : 99%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.2615)
X:  -52508.553(m) 0.008(m) -52509.344(m) 0.008(m)
Y: -5577541.147(m) 0.004(m)  -5577539.640(m) 0.004(m)

Z:  3082946.938(m) 0.012(m) 3082946.749(m) 0.012(m)

LAT: 29 536.49098 0.010(m) 29 536.50929 0.010(m)
ELON: 26927 38.22202 0.008(m) 26927 38.19225 0.008(m)
W LON: 903221.77798  0.008(m) 903221.80775 0.008(m)
EL HGT: -22.826(m) 0.007(m) -24.229(m) 0.007(m)
ORTHO HGT: 1.117(m) 0.017(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3220842.777 66053.265
Easting (X) [meters] 739487.111 1077295.232
Convergence [degrees] 1.19701078 0.39698536
Point Scale 1.00030780 1.00005013
Combined Factor 1.00031139 1.00005372

US NATIONAL GRID DESIGNATOR: 15RYN3948720842(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP7419 INRI LOYOLA UNIVERSITY CORS ARP  N295613.211 W0900707.837 102002.2
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 91315.5
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 59744.5

NEAREST NGS PUBLISHED CONTROL POINT
DF5771 LUMCON CORS ARP N291517.904 W0903940.652 21472.5

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Thursday, June 23, 2016 7:32 AM

To: Lee Drennan

Subject: OPUS solution : 19940970.160 OP1466684566705

FILE: 19940970.160 OP1466684566705

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 23, 2016
RINEX FILE: 1994097m.160 TIME: 12:23:21 UTC

SOFTWARE: page5 1209.04 master90.pl 160321  START: 2016/04/06 12:28:00

EPHEMERIS: igs18913.eph [precise] STOP: 2016/04/06 19:11:00
NAV FILE: brdc0970.16n OBS USED: 18746 / 19312 : 97%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 73/ 75 : 97%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.2641)
X:  -52508.551(m) 0.010(m) -52509.342(m) 0.010(m)
Y: -5577541.154(m) 0.010(m)  -5577539.647(m) 0.010(m)

Z: 3082946.938(m) 0.006(m) 3082946.749(m) 0.006(m)

LAT: 29 536.49087 0.009(m) 29 536.50918 0.009(m)
ELON: 2692738.22210 0.010(m) 26927 38.19233 0.010(m)
W LON: 903221.77790 0.010(m) 903221.80767 0.010(m)
EL HGT: -22.820(m) 0.009(m) -24.222(m) 0.009(m)
ORTHO HGT: 1.123(m) 0.019(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3220842.774 66053.262
Easting (X) [meters] 739487.113 1077295.234
Convergence [degrees] 1.19701079 0.39698537
Point Scale 1.00030780 1.00005013
Combined Factor 1.00031139 1.00005371

US NATIONAL GRID DESIGNATOR: 15RYN3948720842(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 87081.3
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 91315.5
DF5771 LMCN LUMCON CORS ARP N291517.904 W0903940.652 21472.5

NEAREST NGS PUBLISHED CONTROL POINT
DF5771 LUMCON CORS ARP N291517.904 W0903940.652 21472.6

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Thursday, June 23, 2016 7:34 AM

To: Lee Drennan

Subject: OPUS solution : 19941160.160 OP1466684566705

FILE: 19941160.160 OP1466684566705

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 23, 2016
RINEX FILE: 1994116n.160 TIME: 12:23:28 UTC

SOFTWARE: page5 1209.04 master53.pl 160321  START: 2016/04/25 13:21:00

EPHEMERIS: igs18941.eph [precise] STOP: 2016/04/25 21:36:30
NAV FILE: brdc1160.16n OBS USED: 22618 /23158 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 87/ 91 : 96%
ARP HEIGHT: 2.000 OVERALL RMS: 0.015(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.3162)
X:  -52508.554(m) 0.009(m) -52509.345(m) 0.009(m)
Y: -5577541.143(m) 0.012(m)  -5577539.636(m) 0.012(m)

Z:  3082946.930(m) 0.012(m) 3082946.741(m) 0.012(m)

LAT: 29 536.49081 0.007(m) 29 536.50913 0.007(m)
ELON: 2692738.22199 0.009(m) 26927 38.19221 0.009(m)
W LON: 903221.77801 0.009(m) 9032 21.80779 0.009(m)
EL HGT: -22.834(m) 0.015(m) -24.236(m) 0.015(m)
ORTHO HGT: 1.109(m) 0.028(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3220842.772 66053.260
Easting (X) [meters] 739487.110 1077295.231
Convergence [degrees] 1.19701077 0.39698535
Point Scale 1.00030780 1.00005013
Combined Factor 1.00031139 1.00005372

US NATIONAL GRID DESIGNATOR: 15RYN3948720842(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 87081.3
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 91315.5
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 59744.5

NEAREST NGS PUBLISHED CONTROL POINT
DF5771 LUMCON CORS ARP N291517.904 W0903940.652 21472.6

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Thursday, June 23, 2016 7:32 AM

To: Lee Drennan

Subject: OPUS solution : 19941170.160 OP1466684566705

FILE: 19941170.160 OP1466684566705

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 23, 2016
RINEX FILE: 1994117m.160 TIME: 12:23:28 UTC

SOFTWARE: page5 1209.04 master93.pl 160321  START: 2016/04/26 12:39:00

EPHEMERIS: igs18942.eph [precise] STOP: 2016/04/26 20:44:00
NAV FILE: brdc1170.16n OBS USED: 22293 /22783 : 98%
ANT NAME: TRM41249.00 NONE #FIXEDAMB: 71/ 74 : 96%
ARP HEIGHT: 2.000 OVERALL RMS: 0.014(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08 (EPOCH:2016.3188)
X:  -52508.554(m) 0.004(m) -52509.345(m) 0.004(m)
Y: -5577541.139(m) 0.008(m) -5577539.632(m) 0.008(m)

Z:  3082946.936(m) 0.012(m) 3082946.747(m) 0.012(m)

LAT: 29 536.49105 0.008(m) 29 536.50936 0.008(m)
ELON: 26927 38.22198 0.004(m) 26927 38.19221 0.004(m)
W LON: 903221.77802 0.004(m) 903221.80779 0.004(m)
EL HGT: -22.834(m) 0.012(m) -24.237(m) 0.012(m)
ORTHO HGT: 1.109(m) 0.024(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3220842.779 66053.268
Easting (X) [meters] 739487.110 1077295.231
Convergence [degrees] 1.19701077 0.39698535
Point Scale 1.00030780 1.00005013
Combined Factor 1.00031139 1.00005372

US NATIONAL GRID DESIGNATOR: 15RYN3948720842(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DP8058 AMER AMERADA PASS CORS ARP N292658.497 W0912017.211 87081.3
DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 91315.5
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 59744.5

NEAREST NGS PUBLISHED CONTROL POINT
DF5771 LUMCON CORS ARP N291517.904 W0903940.652 21472.5

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.



Jonathan C. Morris

From: opus <opus@ngs.noaa.gov>

Sent: Wednesday, June 22, 2016 3:10 PM

To: Lee Drennan

Subject: OPUS solution : 19941280.160 OP1466625232204

FILE: 19941280.160 OP1466625232204

NGS OPUS SOLUTION REPORT

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Idrennan@mphinc.com DATE: June 22, 2016
RINEX FILE: 1994128n.160 TIME: 19:54:30 UTC

SOFTWARE: page5 1209.04 master90.pl 160321  START: 2016/05/07 13:20:00

EPHEMERIS: igs18956.eph [precise] STOP: 2016/05/07 15:59:00
NAV FILE: brdc1280.16n OBS USED: 7362/ 7535 : 98%
ANT NAME: TRM41249.00 NONE # FIXED AMB: 34/ 34 :100%
ARP HEIGHT: 2.000 OVERALL RMS: 0.014(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGSO8 (EPOCH:2016.3487)
X:  -52508.557(m) 0.009(m) -52509.349(m) 0.009(m)
Y: -5577541.138(m) 0.007(m)  -5577539.631(m) 0.007(m)

Z:  3082946.923(m) 0.009(m) 3082946.734(m) 0.009(m)

LAT: 29 536.49069 0.008(m) 29 536.50901 0.008(m)
ELON: 26927 38.22187 0.009(m) 26927 38.19206 0.009(m)
W LON: 903221.77813  0.009(m) 903221.80794 0.009(m)
EL HGT: -22.842(m) 0.011(m) -24.244(m) 0.011(m)
ORTHO HGT: 1.101(m) 0.021(m) [NAVD88 (Computed using GEOID12B)]

UTM COORDINATES STATE PLANE COORDINATES
UTM (Zone 15)  SPC (1702 LA S)
Northing (Y) [meters] 3220842.769 66053.257
Easting (X) [meters] 739487.107 1077295.228
Convergence [degrees] 1.19701075 0.39698534
Point Scale 1.00030780 1.00005013
Combined Factor 1.00031139 1.00005372

US NATIONAL GRID DESIGNATOR: 15RYN3948720842(NAD 83)

BASE STATIONS USED



PID  DESIGNATION LATITUDE LONGITUDE DISTANCE(m)

DJ9603 LWES LAKEWOOD ELMENTRY CORS ARP  N295401.295 W0902057.833 91315.5
DH7121 GRIS GRAND ISLE CORS ARP N291555.883 W0895726.262 59744.5
DH9596 DSTR DESTREHAN H.S. CORS ARP N295752.395 W0902256.006 97748.2

NEAREST NGS PUBLISHED CONTROL POINT
DF5771  LUMCON CORS ARP N291517.904 W0903940.652 21472.6

This position and the above vector components were computed without any knowledge by the National Geodetic Survey
regarding the equipment or field operating procedures used.
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VICINITY MAP Not to Scale Reproduced from Google Earth 2015

Station Name: “BICM2-MPH-01"

Location: This station is located 21 miles SW of Cocodrie on the Northeast side of Raccoon Island
in Caillou Bay, Louisiana. It is 3,677' ESE of TE48-SM-01.

Monument Description: 1.5" Aluminum Disk set on a 3/4" x 3' rebar driven to yield with a 5 lbo hammer
and set flush with the ground.

Stamping: MPH

Installation Date: October 2015 Date of Survey: October 13, 14, 15, & 16, 2015

S ek =y BT, U

Monument Established By: MPH For: CPRA

Adjusted NAD83 Geodetic Position (2011)
Lat. 29°03'05.88428” N
Long. 090°55'19.20470”"W

Adjusted NAD83 Datum LSZ (1702) Ft (2011)
N= 200,853.42
E= 3,412,270.74

Adjusted NAVD88 Height
Elevation = 2.29 feet (0.698 mtrs)

Ellipsoid Height = -23.365 mtrs.
Geoid12B Height = -24.064 mtrs.

Adjusted Position deterrmined by Morris P. Hebert, Inc. for the Coastal Protection & Restoration Authority of Louisiana



VICINITY MAP Not to Scale Reproduced from Google Earth 2015

Station Name: “BICM2-MPH-02"

Location: This station is located 16 miles SW of Cocodrie, Louisiana, on the NE corner of Whiskey Island. The monument
is on the East side of a slip for a Talos Energy facility. The monument can be found 25' east of the
northern rock dike.

Monument Description: 1.5" Aluminum Disk set on a 3/4" x 4' rebar driven to yield with a 5 Ib hammer
and set flush with the ground.

Stamping: MPH
Installation Date: October 2015 Date of Survey: October 29 & 30, November 3, 4, 5, 6, & 30, 2015
Monument Established By: MPH For: CPRA
Adjusted Geodetic Position NAD83 (2011)

Lat. 29°03'30.13017” N
Long. 090°48'29.77757"W

Adjusted SPCS LSZ (1702) Ft NAD83 (2011)
N= 203,451.12
E=3,448,600.59

Adjusted NAVD88 Height
Elevation = 3.89 feet (1.186 mtrs)

Ellipsoid Height = -22.840 mtrs.
Geoid12B Height = -24.022 mtrs.

Adjusted Position deterrmined by Morris P. Hebert, Inc. for the Coastal Protection & Restoration Authority of Louisiana
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VICINITY MAP Not to Scale Reproduced from Google Earth 2015

Station Name: “BICM2-MPH-03"

Location: This station is located 12.5 miles South of Cocodrie, Louisiana, on a platform near the
the NE corner of East Island in Terrebonne Bay. The platform is located approximately 2,100 ft
North of East Island.
Monument Description: 1.5" Aluminum Disk set flush in a steel grating on a platform
Stamping: MPH
Installation Date: February 2016 Date of Survey: February 10, 11, & 12, March 15, 16, & 17, 2016
Monument Established By: MPH For: CPRA
Adjusted NAD83 Geodetic Position (2011)

Lat. 29°04'04.62793” N
Long. 090°40'23.52307"W

Adjusted NAD83 Datum LSZ (1702) Ft (2011)
N= 207,159.08
E=3,491,737.75

Adjusted NAVD88 Height
Elevation = 4.96 feet (1.512 mtrs) Sok ...... N
— i
Ellipsoid Height = -22.461 mtrs. | = | m"ﬂllllﬂllilil il “‘““
Geoid12B Height = -23.975 mtrs. O\ = —F J1111]]
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Adjusted Position deterrmined by Morris P. Hebert, Inc. for the Coastal Protection & Restoration Authority of Louisiana
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VICINITY MAP Not to Scale Reproduced from Google Earth 2015

Station Name: “BICM2-MPH-04"

Location: This station is located 13 miles SE of Cocodrie, Louisiana, on a platform near the
the NW corner of Timbalier Island in Terrebonne Bay. The platform is located
approximately 2,000 ft North of Timbalier Island.

Monument Description: 1.5" Aluminum Disk set flush in a steel grating on a platform

Stamping: MPH

Installation Date: March 2016 Date of Survey: March 4, 5, 6, 25, & 26, 2016
I EFE I NEREE A NT

Monument Established By: MPH For: CPRA ',,""llllllll
Adjusted NAD83 Geodetic Position (2011) B

Lat. 29°05'36.49078” N ' . ) I I

Long. 090°32'21.77822"W - 7

Adjusted NAD83 Datum LSZ (1702) Ft (2011) ’ B - .
N=216,709.74 EEE] ' [

f{““‘
i
Illll
m

E=3,534,426.09

Adjusted NAVD88 Height
Elevation = 3.69 feet (1.125 mtrs)

Ellipsoid Height = -22.816 mtrs.
Geoid12B Height = -23.942 mtrs.

Adjusted Position deterrmined by Morris P. Hebert, Inc. for the Coastal Protection & Restoration Authority of Louisiana
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Name Northing Easting Elevation From MPH From Datasheet PT # FROM MPH Description
NAD 83 GEOID 12A GEOID 03 GEOID 99 | Elevation | Geoid Model LAT LONG DELTA
TE48-SM-01 ( COON ) |201740.506| 3408702.119 1.624 1.822 2.254 2.460 Geoid99 2004| 2903 14.79 905559.374 = 0.206 Found
TE14-SM-01 199323.200 | 3438609.450 1.272 1.765 2.190 2.290 Geoid99 2006| 2902 49.7064 905022.546  0.100 Found
TE40-SM-01 206444.50 | 3554437.62 3.871 4.316 4.790 3.890 Geoid 12a | 2002 | 29 03 53.44700 | 90 28 37.10272 0.019 Found
FROG 200967.747 | 3476526.287 5.467 5.973 6.398 6.371 Geoid99 2003|2903 04.17479 9043 15.29682  -0.027 Found
TE24-SM-01 Not Found Not Found
TE24-SM-02 Not Found Not Found
TE20-SM-02 Not Found Not Found
BCIM2-MPH-01 200853.424 | 3412270.735 2.295 2.630 1003 2903 05.88420 90 55 19.20456 Set 3/4" x 2' I.R. with MPH cap
BCIM2-MPH-02 203451.115 3448600.594 3.878 4.328 1024 2903 30.12989 | 90 48 29.77723 Set 3/4" x 4' I.R. with MPH cap
BICM2-MPH-03 207159.081 | 3491737.754 4.967 5.379 2000 2904 04.62792 | 90 40 23.52301 Set MPH cap in grating on platform
BICM2-MPH-04 216709.735| 3534426.085 3.696 4.079 2001| 29 05 36.49053 9032 21.77716 Set MPH cap in grating on platform




Isles Dernieres

Gulf of Mexico

VICINITY MAP scale: 1" = 2000’ Reproduced LDNR “SONRIS” Interactive Map

Station Name: TE48-SM-01 (COON)

Monument Location: Located in Terrebonne Parish, Louisiana, on the north side of Raccoon Island in Isles Dernieres,
and is approximately 24 miles southwesterly of Cocodrie, Louisiana.

Monument Description: NGS Style floating sleeve monument; 9/16” stainless steel rods driven 88 feet to refusal, set in a
sand filled 6” PVC pipe with access cover set flush with the ground.

Stamping: “COON”

Date: January 2005

Monument Established By: John Chance Land Surveys, Inc.
For: LA Dept. of Natural Resources, CRD

Adjusted NAD 83 Geodetic Position
Lat. 29°03'14.79149"N
Long. 90°55'59.37441"W

Adjusted NAD 83 Datum LSZ (1702) Ft
N=  201,740.57
E= 3,408,702.09

Adjusted NAVD88 Elevation
2.46 feet (0.750 mtrs)

Ellipsoid Height: -23.524 mtrs
Geo0id99 Height: -24.274 mtrs

Adjusted Position Established by John Chance Land Surveys, Inc. for Louisiana Department of Natural Resources, Coastal Restoration Division
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. TE14-SM-0]

 acep

VICINITY MAP scale: 1" = 2000’ Reproduced from USC&GS “Central Isles Dernieres, La” Quadrangle

Station Name: "TE14-SM-01"

Location: Located on the south side of Whiskey Island in Isles Dernieres, approximately 23 miles southwest of Cocodrie ,
Louisiana.

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: September 2003
Monument Established By: Morris P. Hebert, Inc.

For: Louisiana Department of Natural Resources, CRD
Adjusted NAD 83 Geodetic Position

Lat. 29°02'49.70646" N
Long. 90°50°22.54602" W

Adjusted NAD 83 Datum LSZ (1702) Feet
N= 199,323.20
E= 3,438,609.45

Adjusted NAVD88 Height
Elevation = 2.29 feet (0.698 Mtrs)

Ellipsoid Height = -23.542 Mtrs.
Geoid99 Height = -24.239 Mtrs.

L

Adjusted Position Established for Louisiana Department of Natural Resources, Coastal Restoration Division by Morris P. Hebert Inc.
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o Timbalier Island

VICINITY MAP Reproduced from Google Earth ©2015

Station Name: “TE40-SM-01”

Monument Location: Located adjacent to Canal 19 of Timbalier Island approximately 16.8 miles southeast
of Cocodrie, Louisiana. The monument is located approximately 40’ east of an existing timber dock.

Monument Description: Brass cap attached to a stainless steel rod driven to refusal within a 6” PVC sleeve
with a protective cover set in concrete and stamped “TIMBALIER”.

Installation Date: April 2002 Date of Survey: June 1-2, 2015
Monument Established By: T. Baker Smith & Son, Inc.

NADS83 (2011) 2010.00 Geodetic Position
Lat. 29°03'53.44575"N
Long. 90° 28'37.10261" W

NADS83 (2011) 2010.00 Datum LSZ (1702) Ft
N= 206,444.37
E = 3,554,437.63

NAVD88 Height (2011)
Elevation = 3.89 feet (1.187 mtrs)

Ellipsoid Height = -22.654 mitrs.
Geoid12A Height = -23.841 mitrs.

FOR REFERENCE ONLY
NAVDS88 (Feet) / Geoid99
Elevation = 5.05

Adjusted Position Established John Chance Land Surveys, Inc. for the Coastal Protection & Restoration Authority of Louisiana
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NOTE: NO DATA SHEET WAS GIVEN OR FOUND FOR BM “FROG”;
INFORMATION FROM THIS MONUMENT WAS GATHERED FROM THE
BICM_BENCHMARK.XLSX PROVIDED
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GOVERNOR SECRETARY
DEPARTMENT OF WILDLIFE AND FISHERIES JIMMY L. ANTHONY
OFFICE OF WILDLIFE ASSISTANT SECRETARY

December 2, 2015

Jonathan Morris
Morris P. Hebert, Inc.
985-853-3944 (office)
985-209-3739 (cell)

imorris@mphinc.com

Subject: Permit to Access Raccoon, Whiskey, Trinity/East and Wine Islands on Isle Dernieres Barrier Islands
Refuge for Bathymetry Surveys for Monitoring Coastal Restoration Projects

Dear Mr. Morris:

This letter is in response to your October 5, 2015 e-mail request for a permit to access elevation benchmarks
(and setup temporary benchmarks if needed) at Isle Demnieres Barrier Islands Refuge (IDBIR) to assist with
bathymetry surveys. The Department of Wildlife and Fisheries (LDWF) has no objections to authorizing
your activities on Raccoon, Whiskey, Trinity/East and Wine Islands provided you adhere to the following
conditions:

e Please contact LDWF prior to entry to inform refuge staff of your anticipated field schedule.
Please contact me (licampbell@wlf.la.gov or 337-373-0032) or Tyson Crouch
(tcrouch@wlf.la.gov or 337-373-0032) to coordinate each trip. LDWF staff will also be allowed to
monitor and/or participate in all activities.

e Access to Raccoon, Whiskey, Trinity/East and Wine Islands and their restricted areas are
permitted for the purposes associated with this project. However, you are required to coordinate
with LDWF regarding access restrictions.

» Tent camping is permitted on the public use area at Trinity Island (see attached map).

* Please minimize impacts to nesting birds (including nests, eggs, hatchlings, or
incubating/brooding adults) to the maximum extent practicable. Please make every effort to
refrain from walking in nesting colonies or near nests in marsh, dune, or beach habitats unless
absolutely necessary to fulfill project obligations. Please walk along the intertidal / surf zone (i.e.,
near the water's edge) when traversing the island and use the most direct and least intrusive
routes possible. The field crew should be dropped off at the shoreline point closest to the sample
site. Keep a minimum distance of 300’ (100 yards) from any bird nesting activity.

e The use of ATVs, RTVs, UTVs, airboats, etc. are not permitted on the refuge. Foot traffic is only
permitted. Access to the islands is to be via vessels powered by outboard engines only.

e Allrules and regulations pertaining to the refuge must be adhered to except those provisions
identified in this permit. See current Louisiana Administrative Code (Title 76, Part Ill, Chapter 3,

2415 DARNALL ROAD + NEW IBERIA, LOUISIANA 70560 + PHONE (337) 373-0032
AN EQUAL OPPORTUNITY EMPLOYER



http://www.doa.la.gov/Pages/osr/lac/books.aspx) and Louisiana Fishing Regulations pamphlet
(http://www.wif louisiana.gov/) for general IDBIR regulations.

e This permit is valid from October 12, 2015 — February 28, 2015.
e A copy of this permit must be in your possession at any time while on the refuge.

e LDWF reserves the right to revoke this permit at any point for any reason. If your plans change
or you do not use the permit, you are requested to contact me at licampbell@wlf.la.gov.

e Permittee is responsible for any damages associated with the project. LDWF will not be
responsible for any liabilities associated with the project or Permittee’s activities.

If you have any questions regarding the conditions and stipulations or the reporting requirements of this
permit, please contact me at licampbell@wlf.la.gov or (337) 373-0032.

Sincerely,

j,«awcx CCL\AA,F RO

Lance Campbell
Biologist Manager

Cc: CNR Division Staff
Enforcement Division Staff

Page 2 of 3
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From: Jonathan C. Morris

To: Stuart Babin
Subject: FW: BICM2 Bathy - LDWF contact
Date: Friday, April 22, 2016 07:39:41

From: Lance Campbell [mailto:ljcampbell@wlf.la.gov]
Sent: Wednesday, December 02, 2015 7:55 AM

To: Jonathan C. Morris

Subject: RE: BICM2 Bathy - LDWF contact

Do you think you will be finished by the end of January or the end of February?

Thank You,

Lance Campbell

Biologist Manager

La. Dept. of Wildlife & Fisheries

Coastal & Nongame Resources Division

Coastal Operations Program (Southwest Areas)
2415 Darnall Road

New lberia, La. 70560

337-373-0032 phone

337-373-0181 fax

licampbell@wlf.la.gov

From: Jonathan C. Morris [mailto:jmorris@mphinc.com]
Sent: Wednesday, December 02, 2015 7:54 AM

To: Lance Campbell
Subject: RE: BICM2 Bathy - LDWF contact

It’s hard to say for sure. We’ve been fighting the weather a lot here lately and probably will only
have next week left to get any work complete in 2015 with the Christmas Holidays. Best case
scenario, without any weather delays, we probably have about 18 to 20 days remaining on the

entire project.

Thanks,

Jonathan Morris, E.I., S.I.
Hydrographic Survey Manager
Morris P. Hebert, Inc.

Office: (985) 853-3944

Cell: (985) 209-3739

From: Lance Campbell [mailto:ljcampbell@wilf.la.gov]
Sent: Wednesday, December 02, 2015 7:45 AM


mailto:/O=OEXCH030/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JMORRIS@MPHINC833
mailto:sbabin@mphinc.com
mailto:ljcampbell@wlf.la.gov
mailto:jmorris@mphinc.com
mailto:ljcampbell@wlf.la.gov

To: Jonathan C. Morris
Subject: RE: BICM2 Bathy - LDWF contact

How long do you anticipate it taking to complete the work?

Thank You,

Lance Campbell

Biologist Manager

La. Dept. of Wildlife & Fisheries

Coastal & Nongame Resources Division

Coastal Operations Program (Southwest Areas)
2415 Darnall Road

New lberia, La. 70560

337-373-0032 phone

337-373-0181 fax

licampbell@wlf.la.gov

From: Jonathan C. Morris [mailto:jmorris@mphinc.com)]
Sent: Tuesday, December 01, 2015 4:56 PM

To: Lance Campbell
Subject: RE: BICM2 Bathy - LDWF contact

| believe the only islands that they will need access to going forth will be Trinity/East and Wine
Islands.

Thanks,

Jonathan Morris, E.I., S.I.
Hydrographic Survey Manager
Morris P. Hebert, Inc.

Office: (985) 853-3944

Cell: (985) 209-3739

From: Lance Campbell [mailto:ljcampbell@wlf.la.gov]
Sent: Tuesday, December 01, 2015 4:44 PM

To: Jonathan C. Morris
Subject: RE: BICM2 Bathy - LDWF contact

Will you need to access any of the islands or is the remaining work all in open water?

Thank You,

Lance Campbell

Biologist Manager

La. Dept. of Wildlife & Fisheries

Coastal & Nongame Resources Division

Coastal Operations Program (Southwest Areas)


mailto:ljcampbell@wlf.la.gov
mailto:jmorris@mphinc.com
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2415 Darnall Road
New lberia, La. 70560
337-373-0032 phone
337-373-0181 fax

licampbell@wlf.la.gov

From: Jonathan C. Morris [mailto:jmorris@mphinc.com]
Sent: Monday, November 30, 2015 12:07 PM

To: Lance Campbell
Cc: Darin Lee; Tyson Crouch; Cassidy Lejeune
Subject: RE: BICM2 Bathy - LDWF contact

Lance,

We are not complete with the bathymetry work associated with this project. Would there be
any issues with extending this permit?

Thanks,
Jonathan Morris

Sent via the Samsung GALAXY S® 5, an AT&T 4G LTE smartphone

-------- Original message --------

From: Lance Campbell <ljcampbell@wilf.la.gov>

Date: 10/12/2015 1:51 PM (GMT-06:00)

To: "Jonathan C. Morris" <jmorris@mphinc.com>

Cc: Darin Lee <Darin.L ee@L A.GOV>, Tyson Crouch <tcrouch@wlf.la.gov>, Cassidy
Lejeune <clejeune@wlf.la.gov>

Subject: RE: BICM2 Bathy - LDWF contact

Jonathan,

See the permit attached for access to Isle Dernieres Barrrier Islands Refuge for bathymetry
surveys and benchmark access. Make sure the field crews have a copy of the permit in their
possession. Contact me if you have questions.

Thank You,

Lance Campbell

Biologist Manager

La. Dept. of Wildlife & Fisheries
Coastal & Nongame Resources Division
Coastal Operations Program (Southwest Areas)
2415 Darnall Road

New lberia, La. 70560

337-373-0032 phone

337-373-0181 fax
ljcampbell@wilf.la.gov


mailto:ljcampbell@wlf.la.gov
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From: Jonathan C. Morris [mailto:jmorris@mphinc.com]
Sent: Tuesday, October 06, 2015 3:57 PM

To: Lance Campbell; Cassidy Lejeune
Cc: Darin Lee
Subject: RE: BICM2 Bathy - LDWF contact

Lance/Cassidy,

We are planning on starting the bathymetry work for CPRA next Tuesday, if possible. We will
be starting on the West End of the project area, and will require access to Raccoon Island in
order to set up our GPS Base Receiver on the control point in that area. | assuming that we
will need a permit from you guys to access this island. What information will you need from
me to get this process started.

Thanks,

Jonathan Morris, E.I., S.1.
Hydrographic Survey Manager
Morris P. Hebert, Inc.

Office: (985) 853-3944

Cell: (985) 209-3739

From: Jonathan C. Morris

Sent: Monday, October 05, 2015 2:57 PM
To: Lance Campbell

Subject: RE: BICM2 Bathy - LDWF contact

Lance,

MPH has been awarded a portion of the bathymetry survey as part of the Barrier Island
comprehensive monitoring program, and will need to access some of the islands in the area in
order to set up a GPS base. | have attached our proposed GPS preliminary plan and the track
lines that we intend in on running. I am assuming that we will need a permit to access some of
the these areas. What information do you need from me to be able to start this process?

Thanks,

Jonathan Morris, E.I., S.I.
Hydrographic Survey Manager
Morris P. Hebert, Inc.

Office: (985) 853-3944

Cell: (985) 209-3739

From: Darin Lee [mailto:Darin.Lee @LA.GOV]
Sent: Friday, October 02, 2015 8:12 AM

To: Jonathan C. Morris

Cc: Lance Campbell

Subject: BICM2 Bathy - LDWF contact


mailto:jmorris@mphinc.com
mailto:Darin.Lee@LA.GOV

Jonathan —
The contact for Isle Dernieres is Lance Cambell at LDWF. | have cc’ed him here. Don’t wait
till the last minute as they will issue a permit for access and require a week or two.

Lance — CPRA is conducting a bathymetric survey along the coast as part of monitoring all the
restoration projects, etc... Morris Hebert is our Contractor and will be contacting you to
access the islands for survey monuments.

Let me know if there are questions.
Darin

Darin M. Lee

Coastal Resource Scientist

Coastal Protection and Restoration Authority
Operations Division, Thibodaux Regional Office
1440 Tiger Drive, Suite B

Thibodaux, LA 70301

TEL - 985.447.0990

FAX - 985.447.0997

Darin.Lee@Ila.gov

CPRA logo_color_circle

g

www.coastal.la.gov

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
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necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.




From: Jonathan C. Morris

To: Patrick Mokhtarnejad

Cc: Stuart Babin

Subject: FW: BICM2 Bathy - LDWF contact

Date: Friday, May 27, 2016 11:27:34

Attachments: jonathan morris of morris hebert inc - IDBIR - 5-27-16.pdf

From: Lance Campbell [mailto:ljcampbell@wlf.la.gov]
Sent: Friday, May 27, 2016 11:18 AM

To: Jonathan C. Morris

Cc: Tyson Crouch; Chuck Comeaux

Subject: RE: BICM2 Bathy - LDWF contact

Jonathan,

Please see attached your permit to access a benchmark on Raccoon Island of the Isle Dernieres
Barrier Islands Refuge for CPRA bathymetry survey work. Make sure this permit is in possession of
your crew when on Raccoon Island.

Thank You,

Lance Campbell

Biologist Manager

La. Dept. of Wildlife & Fisheries
Coastal & Nongame Resources Division
Coastal Operations Program (Southwest Areas)
2415 Darnall Road

New lberia, La. 70560

337-373-0032 phone

337-373-0181 fax
licampbell@wlf.la.gov

From: Jonathan C. Morris [mailto:jmorris@mphinc.com]
Sent: Tuesday, May 17, 2016 3:43 PM

To: Lance Campbell
Subject: RE: BICM2 Bathy - LDWF contact

Lance,

CPRA has requested that some additional bathymetry lines be surveyed near the Isle Dernieres
Barrier Island Refuge. | have attached an overview of the transect lines and the control that was set
on Raccoon Island and used previously for this project under our old Permit. | have also attached
the previously issued permit. | understand that bird nesting season has begun on the island and was
curious if there was any way we could get a permit to access our control or if this was out of the
question until the bird nesting season was over? Our control is on the north side of the island just
inside of the fill area. | have an image of its location. I'm not sure if the nesting area is on the side of
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JOHN BEL EDWARDS ,ﬁfafe Hf @nuisiana CHARLIE MELANCON
GRVERNOR DEPARTMENT OF WILDLIFE AND FISHERIES SECRETARY

May 27, 2016

Jonathan Morris
Morris P. Hebert, Inc.
985-853-3944 (office)
985-209-3739 (cell)

jmorris@mphinc.com

Subject: Permit to Access Raccoon, Whiskey, Trinity/East and Wine Islands on Isle Dernieres Barrier Islands Refuge for
Bathymetry Surveys for Monitoring Coastal Restoration Projects

Dear Mr. Morris:

This letter is in response to your May 17, 2016 e-mail request for a permit to access elevation benchmark on Raccoon
Island at Isle Dernieres Barrier Islands Refuge (IDBIR) to assist with bathymetry surveys. The Department of Wildlife and
Fisheries (LDWF) has no objections to authorizing your activities on Raccoon Island provided you adhere to the following
conditions:

» Please contact LDWF prior to entry to inform refuge staff of your anticipated field schedule. Please contact me
(licampbell@wilf.la.gov or 337-373-0032) or Tyson Crouch (tcrouch@wilf.la.gov or 337-373-0032) to coordinate
each trip. LDWF staff will also be allowed to monitor and/or participate in all activities.

» Access to Raccoon Island and its restricted areas are permitted for the purposes associated with this project.
However, you are required to coordinate with LDWF regarding access restrictions.

e Please minimize impacts to nesting birds (including nests, eggs, hatchlings, or incubating/brooding adults) to the
maximum extent practicable. Please make every effort to refrain from walking in nesting colonies or near nests in
marsh, dune, or beach habitats unless absolutely necessary to fulfill project obligations. Please walk along the
intertidal / surf zone (i.e., near the water's edge) when traversing the island and use the most direct and least
intrusive routes possible. The field crew should be dropped off at the shoreline point closest to or directly west of
the benchmark. The benchmark shall be accessed and exited from the north and west only. Keep a minimum
distance of 300’ (100 yards) from any bird nesting activity.

e The use of ATVs, RTVs, UTVs, airboats, etc. are not permitted on the refuge. Foot traffic is only permitted.
Access to the islands is to be via vessels powered by outboard engines only.

e Allrules and regulations pertaining to the refuge must be adhered to except those provisions identified in this
permit. See current Louisiana Administrative Code (Title 76, Part Ill, Chapter 3,
http://www.doa.la.gov/Pages/osr/lac/books.aspx) and Louisiana Fishing Regulations pamphlet
(http://www.wif louisiana.gov/) for general IDBIR regulations.

e  This permit is valid from May 27, 2016 — June 10, 20186.
e A copy of this permit must be in your possession at any time while on the refuge.

e LDWF reserves the right to revoke this permit at any point for any reason. If your plans change or you do not use
the permit, you are requested to contact me at licampbell@wlf.la.gov.





* Permittee is responsible for any damages associated with the project. LDWF will not be responsible for any
liabilities associated with the project or Permittee’s activities.

If you have any questions regarding the conditions and stipulations or the reporting requirements of this permit, please
contact me at licampbell@wilf.la.gov or (337) 373-0032.

Sincerely,

- : 0 d0
Lance Campbell
Biologist Manager

Cc: CNR Division Staff
Enforcement Division Staff






the island or not. If you have any question or comment, please feel free to contact me .

Thanks,

Jonathan Morris, E.I., S.1.
Hydrographic Survey Manager
Morris P. Hebert, Inc.

Office: (985) 853-3944

Cell: (985) 209-3739

From: Lance Campbell [mailto:ljcampbell@wlf.la.gov]
Sent: Wednesday, December 02, 2015 10:39 AM

To: Jonathan C. Morris
Cc: Darin Lee; Tyson Crouch; Cassidy Lejeune; Chuck Comeaux
Subject: RE: BICM2 Bathy - LDWF contact

Jonathan,

Please find attached an extended permit to conduct bathymetry surveys on Isle Dernieres Barrier
Islands Refuge. Make sure this in your possession while conducting activities on the refuge.

Thank You,

Lance Campbell

Biologist Manager

La. Dept. of Wildlife & Fisheries
Coastal & Nongame Resources Division
Coastal Operations Program (Southwest Areas)
2415 Darnall Road

New lberia, La. 70560

337-373-0032 phone

337-373-0181 fax
licampbell@wlf.la.gov

From: Jonathan C. Morris [mailto:jmorris@mphinc.com]
Sent: Monday, November 30, 2015 12:07 PM

To: Lance Campbell
Cc: Darin Lee; Tyson Crouch; Cassidy Lejeune
Subject: RE: BICM2 Bathy - LDWF contact

Lance,

We are not complete with the bathymetry work associated with this project. Would there be
any issues with extending this permit?

Thanks,
Jonathan Morris


mailto:ljcampbell@wlf.la.gov
mailto:ljcampbell@wlf.la.gov
mailto:jmorris@mphinc.com

Sent viathe Samsung GALAXY S® 5, an AT& T 4G LTE smartphone

-------- Original message --------

From: Lance Campbell <|jcampbell @wIf.la.gov>

Date: 10/12/2015 1:51 PM (GMT-06:00)

To: "Jonathan C. Morris' <jmorris@mphinc.com>

Cc: Darin Lee <Darin.L ee@LA.GOV>, Tyson Crouch <tcrouch@wilf.lagov>, Cassidy
L gjeune <clejeune@wlf.la.gov>

Subject: RE: BICM2 Bathy - LDWF contact

Jonathan,

See the permit attached for accessto Isle Dernieres Barrrier Islands Refuge for bathymetry
surveys and benchmark access. Make sure the field crews have a copy of the permit in their
possession. Contact me if you have questions.

Thank Y ou,

Lance Campbell

Biologist Manager

La Dept. of Wildlife & Fisheries
Coastal & Nongame Resources Division
Coastal Operations Program (Southwest Areas)
2415 Darnall Road

New Iberia, La. 70560

337-373-0032 phone

337-373-0181 fax

|jcampbell @wlf.la.gov

From: Jonathan C. Morris [mailto:jmorris@mphinc.com]
Sent: Tuesday, October 06, 2015 3:57 PM

To: Lance Campbell; Cassidy Lejeune
Cc: DarinLee
Subject: RE: BICM2 Bathy - LDWF contact

Lance/Cassidy,

We are planning on starting the bathymetry work for CPRA next Tuesday, if possible. We will
be starting on the West End of the project area, and will require access to Raccoon Island in
order to set up our GPS Base Receiver on the control point in that area. | assuming that we
will need a permit from you guys to access thisisland. What information will you need from
me to get this process started.

Thanks,
Jonathan Morris, E.l., S.I.
Hydrographic Survey Manager

Morris P. Hebert, Inc.
Office: (985) 853-3944
Cdll: (985) 209-3739
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From: Jonathan C. Morris

Sent: Monday, October 05, 2015 2:57 PM
To: Lance Campbell

Subject: RE: BICM2 Bathy - LDWF contact

Lance,

MPH has been awarded a portion of the bathymetry survey as part of the Barrier Island
comprehensive monitoring program, and will need to access some of theislandsin the areain
order to set up a GPS base. | have attached our proposed GPS preliminary plan and the track
lines that we intend in on running. | am assuming that we will need a permit to access some of
the these areas. What information do you need from me to be able to start this process?

Thanks,
Jonathan Morris, E.l., S.I.
Hydrographic Survey Manager

Morris P. Hebert, Inc.
Office: (985) 853-3944
Cell: (985) 209-3739

From: Darin Lee [mailto:Darin.Lee@LA.GOV]
Sent: Friday, October 02, 2015 8:12 AM

To: Jonathan C. Morris

Cc: Lance Campbell

Subject: BICM2 Bathy - LDWF contact

Jonathan —
The contact for Isle Dernieresis Lance Cambell at LDWF. | have cc’ ed him here. Don’t wait
till the last minute as they will issue a permit for access and require aweek or two.

Lance — CPRA is conducting a bathymetric survey along the coast as part of monitoring al the
restoration projects, etc... Morris Hebert is our Contractor and will be contacting you to
access the islands for survey monuments.

Let me know if there are questions.
Darin

Darin M. Lee

Coastal Resource Scientist

Coastal Protection and Restoration Authority
Operations Division, Thibodaux Regional Office
1440 Tiger Drive, Suite B

Thibodaux, LA 70301

TEL - 985.447.0990

FAX —985.447.0997

Darin.L ee@la.gov
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mailto:Darin.Lee@la.gov
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Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.

Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.
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From: Jonathan C. Morris

To: Stuart Babin

Subject: Fwd: BICM2 Bathy - Data File Formats
Date: Tuesday, May 17, 2016 12:53:11
Attachments: image001.png

Could you please put together some linesto fill in the attached gaps and let's get together to
see if we have enough in the budget when | return.

Sent viathe Samsung GALAXY S® 5, an AT& T 4G LTE smartphone

-------- Original message --------

From: Darin Lee <Darin.Lee@LA.GOV>

Date: 05/17/2016 12:42 PM (GMT-06:00)

To: "Jonathan C. Morris" <jmorris@mphinc.com>
Subject: RE: BICM2 Bathy - Data File Formats

Jonathan —
Sorry | did not catch this sooner, but take a look a the attached map and let’s discuss if we have
budget to cover the areas outline with added lines, and what the pros and cons are.

Darin

Darin M. Lee

Coastal Resource Scientist

Coastal Protection and Restoration Authority
Operations Division, Thibodaux Regional Office
1440 Tiger Drive, Suite B

Thibodaux, LA 70301

TEL - 985.447.0990

FAX —985.447.0997

Darin.Lee@la.gov
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Disclaimer: The information contained in this message is for the intended addressee only and may contain confidential and/or privileged
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information. If you are not the intended addressee, please delete this message and notify the sender; do not copy or distribute this
message or disclose its contents to anyone. Any views or opinions expressed in this message are those of the author and do not
necessarily represent those of Morris P. Hebert, Inc. or of any of its associated companies. No reliance may be placed on this message
without written confirmation from an authorized representative of the company.




JOHN BEL EDWARDS ,ﬁfafe Hf @nuisiana CHARLIE MELANCON
GRVERNOR DEPARTMENT OF WILDLIFE AND FISHERIES SECRETARY

May 27, 2016

Jonathan Morris
Morris P. Hebert, Inc.
985-853-3944 (office)
985-209-3739 (cell)

jmorris@mphinc.com

Subject: Permit to Access Raccoon, Whiskey, Trinity/East and Wine Islands on Isle Dernieres Barrier Islands Refuge for
Bathymetry Surveys for Monitoring Coastal Restoration Projects

Dear Mr. Morris:

This letter is in response to your May 17, 2016 e-mail request for a permit to access elevation benchmark on Raccoon
Island at Isle Dernieres Barrier Islands Refuge (IDBIR) to assist with bathymetry surveys. The Department of Wildlife and
Fisheries (LDWF) has no objections to authorizing your activities on Raccoon Island provided you adhere to the following
conditions:

» Please contact LDWF prior to entry to inform refuge staff of your anticipated field schedule. Please contact me
(licampbell@wilf.la.gov or 337-373-0032) or Tyson Crouch (tcrouch@wilf.la.gov or 337-373-0032) to coordinate
each trip. LDWF staff will also be allowed to monitor and/or participate in all activities.

» Access to Raccoon Island and its restricted areas are permitted for the purposes associated with this project.
However, you are required to coordinate with LDWF regarding access restrictions.

e Please minimize impacts to nesting birds (including nests, eggs, hatchlings, or incubating/brooding adults) to the
maximum extent practicable. Please make every effort to refrain from walking in nesting colonies or near nests in
marsh, dune, or beach habitats unless absolutely necessary to fulfill project obligations. Please walk along the
intertidal / surf zone (i.e., near the water's edge) when traversing the island and use the most direct and least
intrusive routes possible. The field crew should be dropped off at the shoreline point closest to or directly west of
the benchmark. The benchmark shall be accessed and exited from the north and west only. Keep a minimum
distance of 300’ (100 yards) from any bird nesting activity.

e The use of ATVs, RTVs, UTVs, airboats, etc. are not permitted on the refuge. Foot traffic is only permitted.
Access to the islands is to be via vessels powered by outboard engines only.

e Allrules and regulations pertaining to the refuge must be adhered to except those provisions identified in this
permit. See current Louisiana Administrative Code (Title 76, Part Ill, Chapter 3,
http://www.doa.la.gov/Pages/osr/lac/books.aspx) and Louisiana Fishing Regulations pamphlet
(http://www.wif louisiana.gov/) for general IDBIR regulations.

e  This permit is valid from May 27, 2016 — June 10, 20186.
e A copy of this permit must be in your possession at any time while on the refuge.

e LDWF reserves the right to revoke this permit at any point for any reason. If your plans change or you do not use
the permit, you are requested to contact me at licampbell@wlf.la.gov.



* Permittee is responsible for any damages associated with the project. LDWF will not be responsible for any
liabilities associated with the project or Permittee’s activities.

If you have any questions regarding the conditions and stipulations or the reporting requirements of this permit, please
contact me at licampbell@wilf.la.gov or (337) 373-0032.

Sincerely,

- : 0 d0
Lance Campbell
Biologist Manager

Cc: CNR Division Staff
Enforcement Division Staff
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