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1. ABSTRACT

Dewberry Engineers Inc. was contracted by MRD Associates, Inc. to provide Surveying services for the 2023 St. Joseph
Peninsula Beach Renourishment Topographic and Hydrographic Survey. Topographic and Hydrographic Surveys were
performed between DEP Reference monuments R-85, through R-110, and at all /2 monuments in between, in Gulf County,
Florida. The intended purpose of these surveys is to provide current elevation data, which shall be used to compare with
historic elevation data (previous surveys performed by Dewberry Engineers Inc.), and for the future physical monitoring of
the beach and offshore areas. This data is necessary in order to regularly observe and assess, with quantitative
measurements, the performance of the project, any adverse effects which may have occurred, and the need for any
adjustments, modifications, or mitigative responses to the project.
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2. METHODOLOGY

2(a). CONTROL SURVEY:

Survey field crews found and verified existing 2" order FDEP “A” monuments “51-83-B30”, “51-83-B28”, “51-83-B25", and
“51-83-B21”. In order to confirm FDEP provided coordinates and elevations were accurate, and to meet required accuracy
standards, each monument was re-collected prior to the start of Topographic and Hydrographic Surveying. Spectra
Precision Epoch 85 GNSS RTK GPS systems were used, together with the Florida Department of Transportation Permanent
Reference Network, a GNSS Real Time Network (which provides internet based GPS data), to locate and re-collect said
survey control. Once confirmed, these monuments were used as base station control for the duration of this project. Results
of control survey, and pictures of each control monument and location are shown in Appendix 5 (Monument Information
Report).

Spectra Precision Epoch 85 GNSS RTK GPS systems were used to locate and re-collect existing 3 order FDEP Range
Monuments. Survey field crews used the coordinates and elevations provided by the FDEP for each R-monument to located
its position, and, when found, each R-monument was re-collected. The results of the Range Monument survey, and pictures
of each monument and location are shown in Appendix 5 (Monument Information Report).

2(b). UPLAND SURVEY:

Once the Control Survey was completed, Upland Surveys began. Multiple survey field crews were used to conduct Upland
Profile Surveys at each range monument, all using Spectra Precision Epoch 85 GNSS RTK GPS systems. Elevations were
obtained at all grade breaks, and at intervals no greater than 10 feet, along each profile line. In order to maintain online
tolerances, Topcon’s “Stake to Line” program was used to ensure all points collected were near the profile azimuth. The
upland portion of the profile lines commenced at the landward-most position, and extended seaward to the 5 foot contour
line, or the vegetation line.

2(c). BEACH AND OFFSHORE SURVEY:

Beach and Offshore Surveys were performed simultaneously, or within 1 day of each other.

Offshore surveys ran along profile azimuths, from wading depth to a distance of 3,500 feet from each range monument.
“Nemo”, Dewberry’s 22 foot aluminum hydrographic survey vessel, was used to perform offshore surveys. A Spectra
Precision Epoch 85 GNSS RTK GPS system was used onboard the survey vessel to provide horizontal positions, and
instantaneous tide corrections. Depths were obtained using a Ross 825B dual frequency sounder, together with a through-
hull mounted transducer. The sounder was calibrated at the beginning of each day, and again checked at the end of each
day, with an Odom Digibar Pro sound velocity probe. Measurements were observed at 1’ intervals, starting at a depth of
1’, and descending to the lowest observed depth each day, usually as deep as 35. Hypack Hydrographic Surveying
software, version 2019, was used as a data collection platform to record positions, elevations, tides and depths. Hypack’s
navigation software (survey map and left/right indicator) was used to maintain online tolerances.
4
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Beach Surveys overlapped both the Upland Surveys and the Offshore Surveys. Multiple survey field crews were used to
conduct Beach Surveys at each range monument, all using Spectra Precision Epoch 85 GNSS RTK GPS systems.
Elevations were obtained at all grade breaks, and at intervals no greater than 10 feet, along each profile line. In order to
maintain online tolerances, Topcon’s “Stake to Line” program was used to ensure all points collected were near the profile
azimuth.

2(d). DATA PROCESSING:

Field survey data was processed using Hypack Hydrographic Surveying software, version 2019, and AutoCAD Civil 3D
Land Development Desktop. Offshore raw data was edited using Hypack’s “Single Beam Editer”, and merged with Beach
and Upland points using Hypack’s “Merge XYZ” program. Profile Plots, shown in Appendix 2, were created using Hypack’s
“Cross Sections and Volumes” program. Once raw offshore data was edited and merged with beach and upland data, XYZ
files were exported from Hypack, reducing the number of points so that they could be legibly displayed on plan view sheets.
(Spacing is at ~15 foot intervals). Survey Maps (Plan view), shown in Appendix 1, were then created showing the range
lines, elevations, and 2019 aerial photographs, which were obtained from WWW.LABINS.ORG.
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3. SURVEY REPORT

2023 ST. JOSEPH PENINSULA BEACH RENOURISHMENT
TOPOGRAPHIC & HYDROGRAPHIC SURVEY

Project Information:

Title of Project: 2023 St. Joseph Peninsula Beach Renourishment Topographic & Hydrographic Survey

Prepared By: Dewberry Engineers Inc.

Prepared For: MRD Associates, Inc.

Submitted To: Florida Department of Environmental Protection

Date Prepared: July 28, 2023.

Dates of Survey: July 11 through 25, 2023.

Project Location: Surveys consist of the beach, nearshore, and offshore areas of Gulf County, Florida, from FDEP
Range Monuments R-85, through R-110, and at all 2 monuments in between, in Gulf County,
Florida.

Survey Notes:

1. Horizontal datum is referenced to Florida State Plane Coordinates, North zone, NAD 1983/2011, U.S. Survey Feet, per
FDEP control monuments 51-83-B30, 51-83-B28, 51-83-B25, and 51-83-B21.

2. Vertical datum is referenced to North American Vertical Datum (NAVD) 1988, per FDEP control monuments 51-83-
B30, 51-83-B28, 51-83-B25, and 51-83-B21.

3. This survey, map, and report is not valid without the signature and original raised seal of a Florida licensed Surveyor
and Mapper. Additions or deletions to survey maps or reports by other than the signing party or parties is prohibited
without written consent of the signing party or parties.

4. Source of information: FDEP Land Boundary Information System internet web site (www.labins.org); previous surveys
by Dewberry Engineers, Inc.; aerial photographs obtained from Google earth; 2019 aerial photographs obtained from
WWW.LABINS.ORG; field survey.

5. There may be additional restrictions not shown on this survey that may be found in the public records of Gulf County,
Florida.

6. Upland Topographic Surveys were conducted with the use of Spectra Precision Epoch 85 GNSS RTK GPS systems.

7. Offshore Hydrographic Surveys were conducted with the use of Spectra Precision Epoch 85 GNSS RTK GPS system
for horizontal positions and tide corrections, a Ross 825B dual frequency echosounder for depths (soundings), and
Hypack Hydrographic software for data collection.
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8. Aids to navigation have not been located by this survey.
9. The survey shown hereon represents the results of a field survey of the subject property as of the dates surveyed.

10. No attempt has been made by the undersigning surveyor to locate or determine Rights-of-way, easements, sections,
or other property boundaries of any kind.

11. No title search, title opinion or abstract was performed by, nor provided to Dewberry, for the subject property. There
may be deeds of record, unrecorded deeds, easements, encroachments, right-of-ways, building setbacks, restrictive
covenants or other instruments which could affect the boundaries or use of the subject property.

12. No underground and/or subaqueous utilities, utility lines, foundations, or other underground structures have been
located by Dewberry.

13. Upland and Beach Surveys were recorded in Field Book 278, and 335.
14. Offshore Surveys were recorded in Field Book AF2.

15. Survey Maps (plan views) are intended to be displayed at the following scales:
S1: 17=2,000°
S2-S6: 17=200’

16. This Survey Report is not full and complete without the Hydrographic & Topographic Survey, dated July 28, 2023,
titled “2023 St. Joseph Peninsula Beach Renourishment Topographic & Hydrographic Survey Map”.

17. Appendices:
1. Survey Maps (Plan View)
2. Profile Plots
3. Ground Digital Photos
4. Federally Compliant Metadata
5. Monument Information Report
6. FDEP ASCI! files
7. XYZ Data

8. Field Books/Pages



2023 St. Joseph Peninsula Beach Renourishment
Topographic & Hydrographic Survey

4. CERTIFICATION

This survey was conducted in accordance with the Bureau of Beaches and Coastal Systems (BBCS), Monitoring Standards
for Beach Erosion Control Projects, March, 2004 and the BBCS Statewide Coastal Monitoring Program, Regional Data
Collection and Processing Plan, March, 2004.

This survey meets the BBCS technical specifications for “Beach Profile Topographic Surveying”, and “Offshore Profile
Surveying”, and is in accordance with Chapter 5J-17.050, F.A.C. Minimum Technical Standards, established by the Florida
Board of Professional Surveyors and Mappers pursuant to Chapter 472 of the Florida Statutes. All work was conducted
under the direct supervision and responsible charge of a Professional Surveyor and Mapper who is registered in the State
of Florida. Signed and sealed survey maps are provided in Appendix 1. The location of all published control, as well as
control found and used for survey purposes, is presented in Appendix 5. Federally compliant metadata for the applicable
data sets is provided in Appendix 4.

Vertical data is referenced to North American Vertical Datum of 1988 (NAVD 88). Horizontal data is referenced to the Florida
State Plane Coordinate System, North Zone, North American Datum of 1983 (NAD 83). The profile data is presented in xyz
format relative to NAVD 88 in Appendix 7. Copies of all field books and pages are provided in Appendix 8.

| hereby certify that this Topographic and Hydrographic Survey is true and correct to the best of my knowledge and belief,
and was performed under my direct supervision and direction. | further certify that it meets the minimum technical standards
set forth in Chapter 5J-17.050, adopted by the Florida Board of Professional Surveyors and Mappers, pursuant to Section
472.027 of the Florida Statutes.

Frederick C. Rankin, P.S.M. Date
Professional Surveyor and Mapper

Florida License Number LS 6585

Dewberry

203 Aberdeen Parkway

Panama City, FI 32405
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APPENDIX 1

Survey Maps (Plan View)

Topographic & Hydrographic Survey

Dewberry Engineers Inc.
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2023 St. Joseph Peninsula Beach Renourishment
Topographic & Hydrographic Survey

APPENDIX 3

Ground Digital Photos

Dewberry Engineers Inc.
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2023 St. Joseph Peninsula Beach Renourishment
Topographic & Hydrographic Survey

APPENDIX 4(A)

Federally Compliant Metadata

(Monument Information Report)

Dewberry Engineers Inc.



Identification_Information:
Citation:
Citation_Information:
Originator: Dewberry Engineers Inc.
Publication Date: Unpublished Material
Title: 2023 St. Joseph Peninsula Beach Renourishment Topographic and Hydrographic Survey
Geospatial Data Presentation_Form: Entity Point
Online_Linkage: App5-50165723_MIR.xls
Description:
Abstract: Dewberry was contracted by MRD Associates, Inc.
to provide Topographic and Hydrographic Surveys for the physical
monitoring of the beach, and offshore areas of the 2023 St. Joseph Peninsula
Beach Renourishment project.

The beach and offshore profile survey consists of FDEP reference monuments R-85
through R-110 in Gulf County.

This data is neccessary to regularly observe and assess, with quantitative
measurements, the performance of the project, any adverse effects which have
occured, and the need for any adjustments, modifications, or mitigative responce
to the project.
Time_Period_of_Content:
Time_Period Information:
Range_of Dates/Times:
Beginning Date: 20230711
Ending Date: 20230725
Currentness_Reference: Ground condition
Status:
Progress: Complete
Maintenance_and_Update_Frequency: Yearly
Spatial Domain:
Bounding_ Coordinates:
West Bounding Coordinate: -85.424258
East_Bounding_Coordinate: -85.354186
North Bounding Coordinate: 29.795917
South_Bounding_Coordinate: 29.662453
Keywords:
Theme:
Theme_Keyword Thesaurus: None
Theme_Keyword: Monumentation
Place:
Place_Keyword_Thesaurus: None
Place Keyword: Cape San Blas
Place_Keyword: Gulf County
Place Keyword: Florida
Stratum:
Stratum_Keyword Thesaurus: None
Stratum_Keyword: Control
Access_Constraints: None
Use_Constraints:



The data shown within is based on field and/or site conditions at the time of field
survey. The user is responsilble for the results of an application of the data other
than its intended purpose.
Point_of_Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Frederick C. Rankin
Contact_Organization: Dewberry
Contact_Address:
Address_Type: mailing and physical
Address:
Dewberry
203 Aberdeen Parkway

City: Panama City

State or_Province: FL

Postal Code: 32405

Country: USA

Contact_Voice_Telephone: (850) 522-0644
Contact_Facsimile Telephone: (850) 522-1011
Contact_Electronic_Mail_Address: erankin@dewberry.com
Data_Set Credit: Dewberry
Data_Quality Information:
Attribute Accuracy:
Attribute_Accuracy_Report: All attributes are assumed to be accurate; however, no tests
were performed.
Logical_Consistency_Report: These data are logically consistent.
Completeness Report: No omissions.
Positional_Accuracy:
Horizontal Positional Accuracy:
Horizontal Positional_Accuracy_Report:

RTK is a process where GPS signal corrections are transmitted in real time from a
reference receiver at a known location to one or more remote rover receivers. The use
of an RTK capable GPS system can compensate for atmospheric delay, orbital errors and
other variables in GPS geometry, increasing positioning accuracy up to within a
centimeter. Using the code phase of GPS signals, as well as the carrier phase, which
delivers the most accurate GPS information, RTK provides differential corrections to
produce the most precise GPS positioning.

The RTK process begins with a preliminary ambiguity resolution. This is a crucial aspect
of any kinematic system, particularly in real-time where the velocity of a rover
receiver should not degrade either the achievable performance or the system's overall
reliability. After the receiver resolves the ambiguities correctly, the accuracy of
each position computation is between 0.5 to 2 cm horizontal and 1 to 3 cm vertical
(depending on antenna multipath rejection capability) plus 1 ppm for double frequency
and 2 ppm for single frequency. All RTK accuracy specifications from all manufacturers
are within this range. They are all based on the assumption that the integers are
estimated correctly.

Quantitative Horizontal Positional Accuracy Assessment:

Horizontal Positional Accuracy_Value: 0.20

Vertical Positional Accuracy:
Vertical Positional_Accuracy_Report:



RTK is a process where GPS signal corrections are transmitted in real time from a
reference receiver at a known location to one or more remote rover receivers. The use
of an RTK capable GPS system can compensate for atmospheric delay, orbital errors and
other variables in GPS geometry, increasing positioning accuracy up to within a
centimeter. Using the code phase of GPS signals, as well as the carrier phase, which
delivers the most accurate GPS information, RTK provides differential corrections to
produce the most precise GPS positioning.

The RTK process begins with a preliminary ambiguity resolution. This is a crucial aspect
of any kinematic system, particularly in real-time where the velocity of a rover
receiver should not degrade either the achievable performance or the system's overall
reliability. After the receiver resolves the ambiguities correctly, the accuracy of
each position computation is between 0.5 to 2 cm horizontal and 1 to 3 cm vertical
(depending on antenna multipath rejection capability) plus 1 ppm for double frequency
and 2 ppm for single frequency. All RTK accuracy specifications from all manufacturers
are within this range. They are all based on the assumption that the integers are
estimated correctly.

Lineage:
Process_Step:
Process Description:

Dewberry conducted control and range monument location and verification with the use of
Spectra Precision Epoch 85 GNSS RTK GPS Systems.

Process_Date: 20230728
Process Step:
Process_Description:

Horizontal and vertical positions for recovered control and range monuments were entered
into the DEP spreadsheet "GUO3I.x1ls". This spreadsheet shows the
differences between field measured and DEP published northings, eastings, and elevations
for each monument.

Process Date: 20230728
Spatial_Data_Organization_Information:
Direct Spatial Reference_ Method: Point
Spatial_Reference_Information:
Horizontal Coordinate System Definition:
Planar:
Grid Coordinate System:

Grid_Coordinate_System_Name: State Plane Coordinate System 1983

State Plane Coordinate System:Florida North
SPCS_Zone_Identifier: 903
Transverse_Mercator:

Scale_Factor_at_Central_Meridian: 0.999941

Longitude of Central Meridian: -84.5000

Latitude_of_Projection_Origin: 29.0000

False Easting: 1968500.0000

False Northing: ©.0000
Planar_Coordinate_Information:

Planar_Coordinate_Encoding Method: coordinate Pair

Coordinate Representation:
Abscissa_Resolution: ©.0000
Ordinate_Resolution: ©.0000

Planar_Distance_Units: survey feet



Vertical Coordinate System Definition:
Depth_System Definition:
Depth_Datum_Name: North American Vertical Datum of 1988
Depth_Distance_Units: feet
Depth_Resolution: 0.000001
Depth_Encoding_Method: Explicit depth coordinate included with horizontal coordinates
Entity and_Attribute Information:
Detailed_Description:
Entity Type:
Entity_Type_Label: App5-50165723 MIR.xls
Entity Type Definition:

File contains northings, eastings, and elevations for monuments as published by DEP,
found by Dewberry, and used by Dewberry, differences between given vs. found,
given vs. used, and found vs. used.

Entity Type Definition_Source: Dewberry
Attribute:
Attribute Label: DEP Given MON ID
Attribute_Definition: Range monument name
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Coordinates defining the feature
Attribute_Label: DEP Given M. DATE
Attribute Definition: Date the monumentation was set.
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Date defining the feature
Attribute Label: DEP GIVEN NORTHING
Attribute_Definition: Northing coordinates based on State Plane Coordinate System, Florida
North Zone, 901, North American Datum of 1983.
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Coordinates defining the feature
Attribute Label: DEP GIVEN EASTING
Attribute_Definition: Easting coordinates based on State Plane Coordinate System, Florida
North Zone, 901, North American Datum of 1983.
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Coordinates defining the feature
Attribute Label: DEP GIVEN AZ
Attribute_Definition: Azimuth from the monument which is the baseline of survey for the
profile lines.
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Azimuth defining the feature
Attribute Label: DEP GIVEN NAVD
Attribute_Definition: Elevations based on the North American Vertical Datum of 1988
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Elevations defining the feature
Attribute_Label: Dewberry FOUND MON ID



Attribute Definition: Range monument name
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Monument names defining feature
Attribute Label: Dewberry FOUND M. Date
Attribute_Definition: Date the monumentation was recovered.
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Dates defining feature
Attribute_Label: Dewberry FOUND NORTHING
Attribute Definition: Northing coordinates based on State Plane Coordinate System, Florida
North Zone, 901, North American Datum of 1983.
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Northing coordinates defining feature
Attribute_Label: Dewberry FOUND EASTING
Attribute Definition: Easting coordinates based on State Plane Coordinate System, Florida
North Zone, 901, North American Datum of 1983.
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Easting coordinates defining feature
Attribute_Label: Dewberry FOUND AZ
Attribute Definition: Azimuth of monument found
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Azimuth defining feature
Attribute Label: Dewberry FOUND NAVD
Attribute_Definition: Elevations based on North American Vertical Datum of 1988
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Elevations defining feature
Attribute_Label: Dewberry USED MON ID
Attribute Definition: Monument names used by Dewberry
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Names defining feature
Attribute Label: Dewberry USED M. Date
Attribute_Definition: Dates monuments were used by Dewberry
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Dates defining feature
Attribute_Label: Dewberry USED NORTHING
Attribute Definition: Northing coordinates based on State Plane Coordinate System, Florida
North Zone, 901, North American Datum of 1983.
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Northing coordinates defining feature
Attribute_Label: Dewberry USED EASTING
Attribute Definition: Easting coordinates based on State Plane Coordinate System, Florida
North Zone, 901, North American Datum of 1983.



Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Easting coordinates defining feature
Attribute_Label: Dewberry USED AZ
Attribute Definition: Azimuth used by Dewberry
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Azimuth defining feature
Attribute Label: Dewberry USED NAVD
Attribute_Definition: Elevations based on North American Vertical Datum of 1988
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Elevations defining feature
Attribute_Label: Range monument name
Attribute Definition: Names of range monument
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Names defining feature
Attribute Label: GIVEN VS. FOUND Northing
Attribute_Definition: Difference between Given Northing and Found Northing
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Value defining feature
Attribute_Label: GIVEN VS. FOUND Easting
Attribute Definition: Difference between Given Easting and Found Easting
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Value defining feature
Attribute Label: GIVEN VS. FOUND Azimuth
Attribute_Definition: Difference between Given Azimuth and Found Azimuth
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Value defining feature
Attribute_Label: GIVEN VS. FOUND NAVD
Attribute Definition: Difference between Given NAVD and Found NAVD elevation
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Value defining feature
Attribute Label: GIVEN VS. USED NORTHING
Attribute_Definition: Difference between Given Northing and Used Northing
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Value defining feature
Attribute_Label: GIVEN VS. USED Easting
Attribute Definition: Difference between Given Easting and Used Easting
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Value defining feature
Attribute Label: GIVEN VS. USED Azimuth
Attribute_Definition: Difference between Given and Used Azimuths



Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Value defining feature
Attribute_Label: GIVEN VS. USED NAVD
Attribute Definition: Difference between Given and Used NAVD elevations
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Value defining feature
Attribute Label: FOUND VS. USED NORTHING
Attribute_Definition: Difference between Found and Used Northing
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Value defining feature
Attribute_Label: FOUND VS. USED EASTING
Attribute Definition: difference between Found and Used Easting
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Value defining feature
Attribute Label: FOUND VS. USED Azimuth
Attribute_Definition: Difference between Found VS. Used Azimuth
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Value defining feature
Attribute_Label: FOUND VS. USED NAVD
Attribute Definition: Difference between Found and Used NAVD elevation
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Value defining feature
Metadata Reference_Information:
Metadata_Date: 20230728
Metadata_Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Frederick C. Rankin
Contact_Organization: Dewberry Engineers Inc.
Contact_Address:
Address Type: mailing and physical
Address:
Dewberry
203 Aberdeen Parkway
City: Panama City
State_or_Province: FL
Postal Code: 32405
Country: USA
Contact_Voice Telephone: (850) 522-0644
Contact_Facsimile_Telephone: (850) 522-1011
Contact _Electronic Mail Address: erankin@dewberry.com
Metadata_Standard_Name: Content Standard for Digital Geospatial Metadata
Metadata_Standard Version: FGDC-STD-001-1998
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Identification_Information:
Citation:
Citation_Information:
Originator: Dewberry Engineers Inc.
Publication Date: Unpublished Material
Title: 2023 St. Joseph Peninsula Beach Renourishment Topographic and Hydrographic Survey
Geospatial Data Presentation_Form: Entity Point
Online_Linkage: App6-50165723 FINAL_NAVD.dep
Description:
Abstract: Dewberry was contracted by MRD Associates, Inc.
to provide Topographic and Hydrographic Surveys for the physical
monitoring of the beach, and offshore areas of the 2023 St. Joseph Peninsula
Beach Renourishment project.

The beach and offshore profile survey consists of FDEP reference monuments R-85
through R-110 in Gulf County.

This data is neccessary to regularly observe and assess, with quantitative
measurements, the performance of the project, any adverse effects which have
occured, and the need for any adjustments, modifications, or mitigative responce
to the project.
Time_Period_of_Content:
Time_Period Information:
Range_of Dates/Times:
Beginning Date: 20230711
Ending Date: 20230725
Currentness_Reference: Ground condition
Status:
Progress: Complete
Maintenance_and_Update_Frequency: Yearly
Spatial Domain:
Bounding_ Coordinates:
West Bounding Coordinate: -85.424258
East_Bounding_Coordinate: -85.354186
North Bounding Coordinate: 29.795917
South_Bounding_Coordinate: 29.662453
Keywords:
Theme:
Theme_Keyword Thesaurus: None
Theme_Keyword: Monumentation
Place:
Place_Keyword_Thesaurus: None
Place Keyword: Cape San Blas
Place_Keyword: Gulf County
Place Keyword: Florida
Stratum:
Stratum_Keyword Thesaurus: None
Stratum_Keyword: Control
Access_Constraints: None
Use_Constraints:



The data shown within is based on field and/or site conditions at the time of field
survey. The user is responsilble for the results of an application of the data other
than its intended purpose.
Point_of_Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Frederick C. Rankin
Contact_Organization: Dewberry
Contact_Address:
Address_Type: mailing and physical
Address:
Dewberry
203 Aberdeen Parkway

City: Panama City

State or_Province: FL

Postal Code: 32405

Country: USA

Contact_Voice_Telephone: (850) 522-0644
Contact_Facsimile Telephone: (850) 522-1011
Contact_Electronic_Mail_Address: erankin@dewberry.com
Data_Set Credit: Dewberry
Data_Quality Information:
Attribute Accuracy:
Attribute_Accuracy_Report: All attributes are assumed to be accurate; however, no tests
were performed.
Logical_Consistency_Report: These data are logically consistent.
Completeness Report: No omissions.
Positional_Accuracy:
Horizontal Positional Accuracy:
Horizontal Positional_Accuracy_Report:

RTK is a process where GPS signal corrections are transmitted in real time from a
reference receiver at a known location to one or more remote rover receivers. The use
of an RTK capable GPS system can compensate for atmospheric delay, orbital errors and
other variables in GPS geometry, increasing positioning accuracy up to within a
centimeter. Using the code phase of GPS signals, as well as the carrier phase, which
delivers the most accurate GPS information, RTK provides differential corrections to
produce the most precise GPS positioning.

The RTK process begins with a preliminary ambiguity resolution. This is a crucial aspect
of any kinematic system, particularly in real-time where the velocity of a rover
receiver should not degrade either the achievable performance or the system's overall
reliability. After the receiver resolves the ambiguities correctly, the accuracy of
each position computation is between 0.5 to 2 cm horizontal and 1 to 3 cm vertical
(depending on antenna multipath rejection capability) plus 1 ppm for double frequency
and 2 ppm for single frequency. All RTK accuracy specifications from all manufacturers
are within this range. They are all based on the assumption that the integers are
estimated correctly.

Quantitative Horizontal Positional Accuracy Assessment:

Horizontal Positional Accuracy_Value: 0.20

Vertical Positional Accuracy:
Vertical Positional_ Accuracy_Report:



RTK is a process where GPS signal corrections are transmitted in real time from a
reference receiver at a known location to one or more remote rover receivers. The use
of an RTK capable GPS system can compensate for atmospheric delay, orbital errors and
other variables in GPS geometry, increasing positioning accuracy up to within a
centimeter. Using the code phase of GPS signals, as well as the carrier phase, which
delivers the most accurate GPS information, RTK provides differential corrections to
produce the most precise GPS positioning.

The RTK process begins with a preliminary ambiguity resolution. This is a crucial aspect
of any kinematic system, particularly in real-time where the velocity of a rover
receiver should not degrade either the achievable performance or the system's overall
reliability. After the receiver resolves the ambiguities correctly, the accuracy of
each position computation is between 0.5 to 2 cm horizontal and 1 to 3 cm vertical
(depending on antenna multipath rejection capability) plus 1 ppm for double frequency
and 2 ppm for single frequency. All RTK accuracy specifications from all manufacturers
are within this range. They are all based on the assumption that the integers are
estimated correctly.

Lineage:
Process_Step:
Process Description:

Offshore Hydrographic Surveys were conducted with the use of a Spectra Precision Epoch 85

GNSS RTK GPS Systems System onboard the survey vessell "Nemo", together with Coastal

Oceanographics HYPACK Software (version 2019), and a Ross 825B fathometer.

Process Date: 20230728
Process_Step:
Process Description:
Upland Topographic Surveys were conducted with the use of Spectra Precision Epoch 85
GNSS RTK GPS Systems.
Process_Date: 20230728
Process Step:
Process_Description:
Processing of data was performed with the use of Coastal Oceanographics HYPACK Software
(version 2019), and AutoCAD Civil 3D Land Desktop.
Process Date: 20230728
Process_Step:
Process Description:

Redundancy checks for quality control/quality assurance were conducted as follows:

1.) Horizontal and vertical checks were performed on Control and Range monuments and

compared to DEP published data.

2.) Sound velocity calibrations were made at the beginning and end of each day with

the use of Odom Digibar Pro Soung Velocity Probe.
Process Date: 20230728
Process_Step:
Process Description:
Final survey maps were reviewed and edited by a Florida Licensed Professional Surveyor
and Mapper.
Process_Date: 20230728
Spatial Data Organization_Information:
Direct_Spatial_Reference_Method: Point
Spatial Reference_Information:
Horizontal Coordinate_System Definition:



Planar:
Grid_Coordinate_System:
Grid_Coordinate System Name: State Plane Coordinate System 1983
State_Plane_Coordinate_System: Florida North
SPCS_Zone_Identifier: 903
Transverse_Mercator:
Scale Factor_at Central Meridian: ©.999941
Longitude_of_Central_Meridian: -84.5000
Latitude of Projection_Origin: 29.0000
False Easting: 1968500.0000
False Northing: ©.0000
Planar_Coordinate_Information:
Planar_Coordinate_Encoding Method: coordinate Pair
Coordinate_Representation:
Abscissa Resolution: ©.0000
Ordinate_Resolution: ©.0000
Planar_Distance Units: survey feet
Vertical Coordinate_System Definition:
Depth _System Definition:
Depth_Datum_Name: North American Vertical Datum of 1988
Depth Distance Units: feet
Depth_Resolution: 0.000001
Depth_Encoding Method: Explicit depth coordinate included with horizontal coordinates

Entity_and_Attribute_Information:
Detailed Description:
Entity_Type:
Entity Type Label: App6-50165723 FINAL_NAVD.dep
Entity_Type_Definition:
This file contains a list of coordinates within the headers of each set of data. The
data that follows each header is a 1list of stations and elevations based on the
coordinate referenced in the header.
Entity_Type_Definition_Source: Dewberry
Attribute:
Attribute_Label:
Attribute Definition:

Header (first line) containing monument ID, establisheddate, coordinates based on the
State Plane Coordinate System, Florida North Zone, 903, North American Datum of 1983,
azimuth and elevation.

Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Coordinates defining the feature
Attribute_Label:
Attribute Definition:
Header (second line) containing upland date, beach date, offshore date, total number of
upland points, beach points, and offshore points.
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Coordinates defining the feature



Attribute Label:
Attribute_Definition:
Data following header consists of lists of eastings, northings, and elevations along
the profile line.
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Elevations defining the feature
Metadata_Reference_Information:
Metadata Date: 20230728
Metadata_Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Frederick C. Rankin
Contact_Organization: Dewberry Engineers Inc.
Contact_Address:
Address_Type: mailing and physical
Address:
Dewberry
203 Aberdeen Parkway
City: Panama City
State or_Province: FL
Postal Code: 32405
Country: USA
Contact_Voice_Telephone: (850) 522-0644
Contact_Facsimile Telephone: (850) 522-1011
Contact_Electronic_Mail_Address: erankin@dewberry.com
Metadata Standard _Name: Content Standard for Digital Geospatial Metadata
Metadata_Standard_Version: FGDC-STD-001-1998



2023 St. Joseph Peninsula Beach Renourishment
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APPENDIX 4(C)

Federally Compliant Metadata
(XYZ Data)

Dewberry Engineers Inc.



Identification_Information:
Citation:
Citation_Information:
Originator: Dewberry Engineers Inc.
Publication Date: Unpublished Material
Title: 2023 St. Joseph Peninsula Beach Renourishment Topographic and Hydrographic Survey
Geospatial Data Presentation_Form: Entity Point
Online_Linkage: App7-50165723.xyz
Description:
Abstract: Dewberry was contracted by MRD Associates, Inc.
to provide Topographic and Hydrographic Surveys for the physical
monitoring of the beach, and offshore areas of the 2023 St. Joseph Peninsula
Beach Renourishment project.

The beach and offshore profile survey consists of FDEP reference monuments R-85
through R-110 in Gulf County.

This data is neccessary to regularly observe and assess, with quantitative
measurements, the performance of the project, any adverse effects which have
occured, and the need for any adjustments, modifications, or mitigative responce
to the project.
Time_Period_of_Content:
Time_Period Information:
Range_of Dates/Times:
Beginning Date: 20230711
Ending Date: 20230725
Currentness_Reference: Ground condition
Status:
Progress: Complete
Maintenance_and_Update_Frequency: Yearly
Spatial Domain:
Bounding_ Coordinates:
West Bounding Coordinate: -85.424258
East_Bounding_Coordinate: -85.354186
North Bounding Coordinate: 29.795917
South_Bounding_Coordinate: 29.662453
Keywords:
Theme:
Theme_Keyword Thesaurus: None
Theme_Keyword: Monumentation
Place:
Place_Keyword_Thesaurus: None
Place Keyword: Cape San Blas
Place_Keyword: Gulf County
Place Keyword: Florida
Stratum:
Stratum_Keyword Thesaurus: None
Stratum_Keyword: Control
Access_Constraints: None
Use_Constraints:



The data shown within is based on field and/or site conditions at the time of field
survey. The user is responsilble for the results of an application of the data other
than its intended purpose.
Point_of_Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Frederick C. Rankin
Contact_Organization: Dewberry
Contact_Address:
Address_Type: mailing and physical
Address:
Dewberry
203 Aberdeen Parkway

City: Panama City

State or_Province: FL

Postal Code: 32405

Country: USA

Contact_Voice_Telephone: (850) 522-0644
Contact_Facsimile Telephone: (850) 522-1011
Contact_Electronic_Mail_Address: erankin@dewberry.com
Data_Set Credit: Dewberry
Data_Quality Information:
Attribute Accuracy:
Attribute_Accuracy_Report: All attributes are assumed to be accurate; however, no tests
were performed.
Logical_Consistency_Report: These data are logically consistent.
Completeness Report: No omissions.
Positional_Accuracy:
Horizontal Positional Accuracy:
Horizontal Positional_Accuracy_Report:

RTK is a process where GPS signal corrections are transmitted in real time from a
reference receiver at a known location to one or more remote rover receivers. The use
of an RTK capable GPS system can compensate for atmospheric delay, orbital errors and
other variables in GPS geometry, increasing positioning accuracy up to within a
centimeter. Using the code phase of GPS signals, as well as the carrier phase, which
delivers the most accurate GPS information, RTK provides differential corrections to
produce the most precise GPS positioning.

The RTK process begins with a preliminary ambiguity resolution. This is a crucial aspect
of any kinematic system, particularly in real-time where the velocity of a rover
receiver should not degrade either the achievable performance or the system's overall
reliability. After the receiver resolves the ambiguities correctly, the accuracy of
each position computation is between 0.5 to 2 cm horizontal and 1 to 3 cm vertical
(depending on antenna multipath rejection capability) plus 1 ppm for double frequency
and 2 ppm for single frequency. All RTK accuracy specifications from all manufacturers
are within this range. They are all based on the assumption that the integers are
estimated correctly.

Quantitative Horizontal Positional Accuracy Assessment:

Horizontal Positional Accuracy_Value: 0.20

Vertical Positional Accuracy:
Vertical Positional_Accuracy_Report:



RTK is a process where GPS signal corrections are transmitted in real time from a
reference receiver at a known location to one or more remote rover receivers. The use
of an RTK capable GPS system can compensate for atmospheric delay, orbital errors and
other variables in GPS geometry, increasing positioning accuracy up to within a
centimeter. Using the code phase of GPS signals, as well as the carrier phase, which
delivers the most accurate GPS information, RTK provides differential corrections to
produce the most precise GPS positioning.

The RTK process begins with a preliminary ambiguity resolution. This is a crucial aspect
of any kinematic system, particularly in real-time where the velocity of a rover
receiver should not degrade either the achievable performance or the system's overall
reliability. After the receiver resolves the ambiguities correctly, the accuracy of
each position computation is between 0.5 to 2 cm horizontal and 1 to 3 cm vertical
(depending on antenna multipath rejection capability) plus 1 ppm for double frequency
and 2 ppm for single frequency. All RTK accuracy specifications from all manufacturers
are within this range. They are all based on the assumption that the integers are
estimated correctly.

Lineage:
Process_Step:
Process Description:

Offshore Hydrographic Surveys were conducted with the use of a Spectra Epoch 85 RTK GPS
System onboard the survey vessell "Nemo", together with Coastal Oceanographics HYPACK
Software (version 2019), and a Ross 825B fathometer.

Process Date: 20230728
Process_Step:
Process Description:

Upland Topographic Surveys were conducted with the use of Spectra Epoch 85 RTK GPS
Systems.

Process_Date: 20230728
Process Step:
Process_Description:
Processing of data was performed with the use of Coastal Oceanographics HYPACK Software
(version 2019), and AutoCAD Civil 3D Land Desktop.
Process Date: 20230728
Process_Step:
Process Description:

Redundancy checks for quality control/quality assurance were conducted as follows:

1.) Horizontal and vertical checks were performed on Control and Range monuments and

compared to DEP published data.

2.) Sound velocity calibrations were made at the beginning and end of each day with

the use of Odom Digibar Pro Soung Velocity Probe.
Process Date: 20230728
Process_Step:
Process Description:
Final survey maps were reviewed and edited by a Florida Licensed Professional Surveyor
and Mapper.
Process_Date: 20230728
Spatial Data Organization_Information:
Direct_Spatial_Reference_Method: Point
Spatial Reference_Information:
Horizontal Coordinate_System Definition:



Planar:
Grid_Coordinate_System:
Grid_Coordinate System Name: State Plane Coordinate System 1983
State_Plane_Coordinate_System: Florida North
SPCS_Zone_Identifier: 903
Transverse_Mercator:
Scale Factor_at Central Meridian: ©.999941
Longitude_of_Central_Meridian: -84.5000
Latitude of Projection_Origin: 29.0000
False Easting: 1968500.0000
False Northing: ©.0000
Planar_Coordinate_Information:
Planar_Coordinate_Encoding Method: coordinate Pair
Coordinate_Representation:
Abscissa Resolution: ©.0000
Ordinate_Resolution: ©.0000
Planar_Distance Units: survey feet
Vertical Coordinate_System Definition:
Depth _System Definition:
Depth_Datum_Name: North American Vertical Datum of 1988
Depth Distance Units: feet
Depth_Resolution: 0.000001
Depth_Encoding Method: Explicit depth coordinate included with horizontal coordinates
Entity_and_Attribute_Information:
Detailed Description:
Entity_Type:
Entity Type Label: App7-50162723.xyz
Entity_Type_Definition: file contains eastings, northings, and elevations for data points.
Entity Type Definition_Source: Dewberry
Attribute:
Attribute Label:
Attribute_Definition:
Easting coordinate based on the State Plane Coordinate System, Florida North Zone, 903,
North American Datum of 1983
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Coordinates defining the feature
Attribute_Label:
Attribute Definition:
Northing coordinate based on the State Plane Coordinate System, Florida North Zone, 903,
North American Datum of 1983
Attribute_Definition_Source: Dewberry
Attribute Domain_Values:
Unrepresentable_Domain: Coordinates defining the feature
Attribute Label:
Attribute_Definition: elevation based on the North American Vertical Datum of 1988
Attribute Definition_Source: Dewberry
Attribute_Domain_Values:
Unrepresentable Domain: Elevation defining the feature
Metadata_Date: 20230728



Metadata_ Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Frederick C. Rankin
Contact_Organization: Dewberry Engineers Inc.
Contact_Address:
Address Type: mailing and physical
Address:
Dewberry
203 Aberdeen Parkway
City: Panama City
State_or_Province: FL
Postal Code: 32405
Country: USA
Contact_Voice Telephone: (850) 522-0644
Contact_Facsimile_Telephone: (850) 522-1011
Contact _Electronic _Mail Address: erankin@dewberry.com
Metadata_Standard_Name: Content Standard for Digital Geospatial Metadata
Metadata_Standard Version: FGDC-STD-001-1998
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GULF COUNTY RANGE MONUMENT COMPARISON USED BY DEWBERRY
for ST. JOSEPH PENINSULA MONITORING 2023

JULY, 2023

DATUMS: NAD83/90 / NAVD1988

DEP GIVEN CONTROL CONTROL FOUND BY DEWBERRY 2023 CONTROL USED BY DEWBERRY 2023 | GIVEN -VS-FOUND GIVEN -VS-USED FOUND-VS-USED
MON ID M. DATE NORTHING [EASTING M. ELEV. JMON ID M. DATE NORTHING |EASTING AZ M. ELEJMON ID M. DATE NORTHING |EASTING M. ELEV. AN AE AAZ AZ AN AE AAZ AZ AN AE AAZ | AZ
R-85A JUN1983 267183.310f 1685165.420( 250.0 16.09JR-85A FOUND PRI 267183.174 1685165.24] 250.0] 15.61JR-85A FOUND PRI 267183.174] 1685165.24| 250.0f 15.61 0.136 0.182 0.0f 0.48 0.136 0.182 0.0f 0.48 0.000 0.000 0.0{ 0.00§
R-86 MAR1997 266166.470 1685425.040( 250.0 22.63|R-86 FOUND PRI 266166.381 1685424.93| 250.0|] 25.40JR-86 FOUND PRI 266166.381| 1685424.93| 250.0] 25.40) 0.089 0.113 0.0 -2.77 0.089 0.113 0.0] -2.77 0.000 0.000 0.0/ 0.00]
R-87A JUN1983 265243.550 1685843.120( 250.0 20.07JR-87A JUN1983 265243.446( 1685842.85( 250.0] 20.08JR-87A JUN1983 265243.446( 1685842.85| 250.0] 20.08 0.104 0.268 0.0] -0.01 0.104 0.268 0.0 -0.01 0.000 0.000 0.0] 0.00}
R-88A JUN1983 264261.210f 1686167.210[ 250.0 17.33JR-88A SET 8011(2023] 264261.208| 1686167.24| 250.0f 20.74]R-88A SET 8011(2023)| 264261.208| 1686167.24] 250.0f 20.74 0.002] -0.030 0.0f -3.41 0.002] -0.030 0.0f -3.41 0.000 0.000 0.0/ 0.00]
R-89A JUN1983 263287.270( 1686498.980( 250.0 21.80JR-89A FOUND 8011 263287.265( 1686498.98| 250.01 8.66JR-89A FOUND 8011 263287.265( 1686498.98( 250.0 8.66 0.005 0.003 0.0 13.14 0.005 0.003 0.0f 13.14 0.000 0.000 0.0] 0.00§
R-90A JUN1983 262295.820 1686796.700( 250.0 17.42JR-90A FOUND 8011 262295.803[ 1686796.66[ 250.0] 11.32JR-90A FOUND 8011 262295.803[ 1686796.66[ 250.0] 11.32 0.017 0.045 0.0f 6.104 0.017 0.045 0.0f 6.10§ 0.000 0.000 0.0/ 0.00]
R-91A JUN1983 261347.820f 1687169.720( 250.0 20.32JR-91A FOUND 8011 261347.729( 1687169.59| 250.0] 11.89JR-91A FOUND 8011 261347.729( 1687169.59| 250.0] 11.89) 0.091 0.132 0.0f 8.43 0.091 0.132 0.0] 8.43 0.000 0.000 0.0/ 0.00]
R-92 MAR1997 260416.700{ 1687604.080( 250.0 8.92JR-92 MAR1997 260416.678( 1687604.03] 250.0] 9.37JR-92 MAR1997 260416.678[ 1687604.03[ 250.0 9.37 0.022 0.055 0.0f -0.45 0.022 0.055 0.0f -0.45 0.000 0.000 0.0] 0.00}
R-93 MAR1997 259475.870f 1687925.940( 250.0 12.12JR-93 FOUND 8011 259475.807 1687925.72| 250.0] 14.26JR-93 FOUND 8011 259475.807( 1687925.72| 250.0] 14.26 0.063 0.224 0.0f -2.14 0.063 0.224 0.0] -2.14 0.000 0.000 0.0/ 0.00]
R-94 MAR1997 258535.550 1688321.600( 250.0 13.32JR-94 SET 8011(2023] 258535.541| 1688321.59| 250.0] 17.82JR-94 SET 8011(2023)| 258535.541| 1688321.59| 250.0f 17.82 0.009 0.010 0.0f -4.504 0.009 0.010 0.0f -4.50§ 0.000 0.000 0.0/ 0.00]
R-95 MAR1997 257542.850( 1688704.770( 250.0 9.52JR-95 SET 8011(2023] 257542.836| 1688704.79| 250.0f 12.43JR-95 SET 8011(2023) 257542.836] 1688704.79( 250.0f 12.43 0.014| -0.024 0.0f -2.91 0.014] -0.024 0.0f -2.91 0.000 0.000 0.0] 0.00}
R-96 MAR1997 256533.480 1688983.100( 250.0 8.62JR-96 DESTROYED 250.0 R-96 DESTROYED 256533.469( 1688983.096( 250.0 3.95 0.0 0.011 0.004 0.0f 4.67 0.0
R-97 FEB1993 255682.110f 1689530.880( 250.0 12.95JR-97 FEB1993 255682.116 1689530.73| 250.0] 12.95JR-97 FEB1993 255682.116[ 1689530.73| 250.0] 12.95 -0.006 0.148 0.0f 0.00§ -0.006 0.148 0.0f 0.00§ 0.000 0.000 0.0{ 0.00§
R-98A JUN1983 254743.200{ 1689836.240( 250.0 13.59JR-98A DESTROYED 250.0 R-98A DESTROYED 254743.196[ 1689836.240{ 250.0 7.49) 0.0 0.004 0.000 0.0 6.10§ 0.0
R-99A APR1983 253846.400{ 1690312.090( 250.0 15.90JR-99A FOUND 8011 253846.357( 1690312.08] 250.0] 11.73JR-99A FOUND 8011 253846.357( 1690312.08] 250.0] 11.73 0.043 0.015 0.0f 4.17 0.043 0.015 0.0] 4.17 0.000 0.000 0.0{ 0.00§
R-100 MAR1997 253037.800 1690856.340( 240.0 16.62JR-100 FOUND PRI 253037.833 1690856.21| 240.0] 17.20jR-100 FOUND PRI 253037.833[ 1690856.21 240.0] 17.20} -0.033 0.127 0.0f -0.58§) -0.033 0.127 0.0f -0.58 0.000 0.000 0.0/ 0.00]
R-101 MAR1997 252057.590 1691193.570( 240.0 15.62JR-101 DESTROYED 240.0 R-101 DESTROYED 252057.610f 1691193.565( 240.0 3.10] 0.0 -0.020 0.005 0.0f 12.52 0.0
R-102 MAR1997 251208.440{ 1691639.240( 230.0 7.62JR-102 DESTROYED 230.0 R-102 DESTROYED 251208.440{ 1691639.240{ 230.0 7.62 0.0 0.000 0.000 0.0{ 0.00§ 0.0
R-103 MAR1997 250318.730f 1692177.880( 230.0 8.92JR-103 DESTROYED 230.0 R-103 DESTROYED 250318.730( 1692177.880( 230.0 8.92 0.0 0.000 0.000 0.0/ 0.00] 0.0
R-104A JUN1983 249464.860( 1692813.270( 240.0 11.05)R-104A DESTROYED 240.0 R-104A DESTROYED 249464.860( 1692813.270[ 240.0] 11.05 0.0 0.000 0.000 0.0/ 0.00§ 0.0
R-105 MAR1997 248627.760f 1693397.030f 240.0 5.12JR-105 DESTROYED 240.0 R-105 DESTROYED 248627.760 1693397.030{ 240.0 5.12 0.0 0.000 0.000 0.0] 0.00} 0.0
R-106 MAR1997 247693.110f 1693835.910( 240.0 3.82JR-106 FOUND 8011 247693.147 1693835.87| 240.0| 3.45JR-106 FOUND 8011 247693.147 1693835.87( 240.0 3.45 -0.037 0.044 0.0] 0.373 -0.037 0.044 0.0] 0.37 0.000 0.000 0.0] 0.00§
R-107 MAR1997 246855.250 1694423.110( 240.0 5.92JR-107 DESTROYED 240.0 R-107 DESTROYED 246855.250( 1694423.110{ 240.0 5.92 0.0 0.000 0.000 0.0{ 0.00§ 0.0
R-108 MAR1997 246037.550 1695015.990( 245.0 5.02JR-108 DESTROYED 245.0 R-108 DESTROYED 246037.550 1695015.990( 245.0 5.02 0.0 0.000 0.000 0.0/ 0.00] 0.0
R-109 MAR1997 245157.080 1695566.850( 245.0 6.62JR-109 DESTROYED 245.0 R-109 DESTROYED 245157.080| 1695566.850( 245.0 6.62 0.0 0.000 0.000 0.0] 0.00} 0.0
R-110 MAR1997 244534.430{ 1696525.390( 245.0 6.72JR-110 DESTROYED 245.0 R-110 DESTROYED 244534.430{ 1696525.390( 245.0 6.72 0.0 0.000 0.000 0.0] 0.00} 0.0




51-83-B30 LOCATION

CONTROL MONUMENT USED BY DEWBERRY
for 2023 ST. JOSEPH PENINSULA BEACH RENOURISHMENT
JULY, 2023

DATUMS: NAD83/2011 / NAVD1988

DESIGNATION| 51-83-B30

STAMPING| 51-83-B30

NORTHING|[250030.294

EASTING[1693006.479

HORIZONTAL RMSE|[ 0.06

ELEVATION| 10.23

VERTICAL RMSE| 0.08

DESCRIPTION

51-83-B30 MONUMENT



CONTROL MONUMENT USED BY DEWBERRY
for 2023 ST. JOSEPH PENINSULA BEACH RENOURISHMENT
JULY, 2023

DATUMS: NAD83/2011 / NAVD1988

DESIGNATION| 51-83-B28

STAMPING| 51-83-B28

NORTHING[256319.405

EASTING[1689985.255

HORIZONTAL RMSE| 0.07

ELEVATION| 14.52

VERTICAL RMSE| 0.07

DESCRIPTION

51-83-B28 LOCATION

51-83-B28 MONUMENT



51-83-B25 LOCATION

CONTROL MONUMENT USED BY DEWBERRY
for 2023 ST. JOSEPH PENINSULA BEACH RENOURISHMENT
JULY, 2023

DATUMS: NAD83/2011 / NAVD1988

DESIGNATION| 51-83-B25

STAMPING| 51-83-B25

NORTHING|266503.0257

EASTING[1685812.053

HORIZONTAL RMSE| 0.11

ELEVATION| 17.43

VERTICAL RMSE| 0.06

DESCRIPTION

51-83-B25MONUMENT



51-83-B21 LOCATION

CONTROL MONUMENT USED BY DEWBERRY
for 2023 ST. JOSEPH PENINSULA BEACH RENOURISHMENT

JULY, 2023

DATUMS: NAD83/2011 / NAVD1988

DESIGNATION

51-83-B21

STAMPING

51-83-B21

NORTHING

278122.649

EASTING

1682188.135

HORIZONTAL RMSE

0.07

ELEVATION

13.94

VERTICAL RMSE

0.06

DESCRIPTION

51-83-B21MONUMENT
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