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SURVEYOR’S REPORT

PURPOSE

The objective of this work order is to supply NAVD 88 elevations on the site benchmark, ground
elevation at the site, well monitoring point and any USGS benchmarks at the site. In addition,
horizontal positions of each well and benchmark need to be provided in the North American
Datum of 1983.

LOCATION OF PROJECT

The United States Geological Survey’s Recorder Well G-2897 is located in Section 15,
Township 49 South, Range 42 East, Broward County, Florida.

BM G-2897 G-2897 WELL

NGS BM: “S 664” NGS BM: “T 664”

General Location (Intended Display scale is “Not to Scale”)
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PROJECT VERTICAL DATUM

The project vertical datum is the North American Vertical Datum (NAVD) of 1988.

To convert the NAVD 88 elevation to the National Geodetic Vertical Datum of 1929 at station
(G-2897 (G2897 2019), add 1.58'. These values are based on Corpscon 6.0.1 a US. Army Corps
of Engineers Engineering Research and Development Center Topographic Engineering Center
Alexandria, Virginia Windows-based program to convert coordinates and elevations between
datum's using vertcon05.txt and vertcon05.05 files supplied by the US. Army Corps of Engineers
South Atlantic Division, Jacksonville, FL.

PROJECT HORIZONTAL DATUM

All horizontal data shall be collected in and based on the North American Datum of 1983, 2011
adjustment (NAD 83/11). Horizontal coordinate control shall be established from existing National
Geodetic Survey (NGS) 2" Order control or higher in the area by using GPS, RTK GPS, network
RTK GPS, or OPUS derived solutions.

LEVELING METHODS (Site Benchmark)

The leveling for this project was performed in accordance with standard survey practice using
conventional third order methods, techniques and equipment.

The allowable error (.02 vmiles) on this project meets or exceeds third order closures as
required by SFWMD for this project per executed SOW for 4600003706-WO03 and discussions
with SFWMD.

A level loop was run from the NGS Benchmark “T 664” (DL2190), through the site benchmark,
and back to the NGS Benchmark “T 664" (DL2190). A GPS base was then set on NGS BM

“S 664" and a GPS Rover was then checked into NGS Benchmark “T 664" to prove its elevation.
The observations and measurements were collected using a Digital Level and were hand written
in Whidden Surveying & Mapping, Inc. Field Book W 212 Pages 26 and 66, dated September 25,
2019, and November 25th, 2019, reduced and adjusted electronically. Additional data was
manually recorded in the field book.

GPS METHODS (horizontal position of site benchmark)

Latitude and Longitude for Benchmark G-2897 (G2897 2019) were established by observing a 3-
minute session of GPS data on September 25, 2019 using a Trimble R-8-3 and The Florida
Permanent Reference Network (FPRN). The FPRN network consists of nearly 100 Continuously
Operating Reference Stations (CORS) located throughout Florida.

EQUIPMENT USED
- Trimble GPS unit R8-3 Serial #: 4615113539
- Trimble GPS unit R6-4 Serial #: 0220266504
- Dini Digital Level Serial #: 735642
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LEVELING METHODS (Site: ground elevation-well monitoring point- USGS benchmarks)

A level loop was run from the previously established Site Benchmark G-2897 (G2897 2019),
through all corners of the well casing enclosure, through the ground shot North of the well casing
enclosure, through the well monitoring point and back to the site benchmark. The measurements
were collected using an Automatic Level and were hand written in Dewberry Engineering, Inc.

Field Book S.F.W.M.D. #1, Pages 50-53, dated September 25, 2019. Additional data was
manually recorded.

GPS METHODS (horizontal position of Well G-2897 monitoring point & USGS Benchmarks)

Latitude and Longitude for Well G-2897 monitoring point (North edge of PVC casing 6 ¥2” at
black mark) were established by observing a 3-minute session of GPS data on September 25,
2019 using a Spectra SP-80 and The Florida Permanent Reference Network (FPRN). The

FPRN network consists of nearly 100 Continuously Operating Reference Stations (CORS)
located throughout Florida.

EQUIPMENT USED

- Spectra SP-80 Rover Serial #: 1165
- Topcon AT-G2 Serial #: 1439
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VERTICAL CONTROL POINT

The Vertical Control point utilized and set as part of this survey is the:

NGS Benchmark “T 664" (DL2190)

26° 10’ 25.89” (N) [ 80° 08’ 49.03" (W) | Published

3.34 ft. (NAVDS88) 1.02 m | Published

LOCATED 59.0 FT WEST OF THE WEST EDGE
OF THE PAVEMENT OF ANDREWS AVENUE,
20.5 FT WEST OF A WOODEN GUY POLE
WITH TWO GUY WIRES ATTACHED, 20.0 FT
WEST-NORTHWEST OF A CONCRETE
POWER POLE, 11.5 FT WEST OF THE
APPROXIMATE CENTERLINE OF THE
EASTBOUND LANES OF NORTHWEST 38TH
STREET AND 1.0 FT NORTH OF THE NORTH
EDGE OF THE SIDEWALK.

NGS BENCHMARK IS A FLANGE-ENCASED
STAINLESS STEEL ROD W/O SLEEVE
STAMPING: T 664 2006

NGS Benchmark “S 664" (DL2189)

26° 10’ 25.75” (N) [ 80° 09’ 50.78” (W) | Published

3.05 ft. (NAVDB88) 0.93 m | Published

LOCATED 40.0 FT NORTH OF THE
CENTERLINE OF NORTHWEST 38TH STREET,
20.5 FT WEST OF THE APPROXIMATE
CENTERLINE OF THE ENTRANCE TO ROYAL
PALM PARK, 13.0 FT NORTH OF THE NORTH
EDGE OF THE SIDEWALK, 9.0 FT SOUTH

OF THE SOUTHEAST CORNER OF THE
PARKING LOT, 4.5 FT EAST OF THE MOST
NORTHEAST PALM TREE OF A SET OF FOUR
PALM TREES AND 2.3 FT WEST OF THE
WEST ENTRANCE GATE POST.

NGS BENCHMARK IS A FLANGE-ENCASED
STAINLESS STEEL ROD W/O SLEEVE
STAMPING: S 664 2006
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BM: G-2897 (Existing on site benchmark)

26° 10° 31.93" (N) | 80° 08’ 32.86” (W) | 4.83ft. | (NAVD88) | 1.47 m | Level run

NAD_83(2011) 6.41ft. | (NGVD29) |1.95m | Converted

1.58 ft. Corpscon
(conversion 6.0.1
factor)

STATION IS A S.F.W.M.D. BM STAMPED

“G2897 2019” SET IN GRASS AREA NEXT TO
FENCE LINE

LOCATED: EAST SIDE OF NE 3RP AVENUE
NORTH OF PARKING LOT AND SOUTH OF
HOCKEY RINK

Field Book W212, Page 26
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Field Book 212 page 66
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PROJECT RESULTS

Overall Site

G-2897 Well Site
Latitude: 26° 10’ 31.91”
Longitude: 80°08’33.02”
Reference elevation
4.75’ (NAVDS8S)

Looking Easterly (Oblique not to scale)

Benchmark “G-2897”
El. 4.83’ (NAVDS8S)
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Tabular Form

Reference and Ground Elevations: NAVD88

Well Ground Elevation | Reference Elevation

Comments

G-2897 4.98 ft. 4.75 ft.

mark

North top of edge of PVC casing at black

Offset to NGVD29: +1.58’ (See Project Vertical Datum Notes in Page: 4)

Well diameter

Casing material

DTW

6 2" PVC PVC -4.87 ft. (9/25/19 at 1:17 PM)
Source & Site NAVD88 NGVD29 (Published) | NGVD29 (Corpscon)
Benchmark

NGS “T 664” (DL2190) | 3.34 ft. (Published)

NGS “S 664" (DL2189) | 3.05 ft. (Published)

BM G-2897 (SFWMD) | 4.83 ft. (Measured)

6.408 ft. (Converted)

Well Photos and Diagrams (Continued)

Reference Point
El. 4.75’ (NAVDS88)

10
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Well Photos and Diagrams (Continued)

Reference Point
El. 4.75’ (NAVD8S8)

Overhead View (Oblique Not to scale)

Surveyors’ Notes:

1.

2.
3.

© N o

All measurements herein are in United States Survey feet and decimal thereof, unless
otherwise specified.

Underground utilities were not located as part of this survey.

This survey report or copies thereof are not valid without the original signature and seal of a
Florida licensed Surveyor and Mapper.

. Additions or deletions to this survey report by other than the signing party (or parties) is

prohibited without written consent of the signing party (or parties).

. To convert from NAVD 88 to NGVD 29 add 1.58 feet. This value is based on Corpscon 6.0.1

a U.S. Army Corps of Engineers Engineering Research and Development Center
Topographic Engineering Center Alexandria, Virginia Windows-based program to convert
coordinates and elevations between datum's using vertcon05.txt and vertcon05.05 files
supplied by the U.S. Army Corps of Engineers South Atlantic Division, Jacksonville FI.

. Date of last field work: September 25, 2019, PO NO: 9500008146
. SFWMD Data records (on file at the District's headquarters):

A. Electronic Data files:
Miscellaneous picture files
B. Conventional reporting
Field Book: W212 page 26 and 66

11
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Abbreviations
Elev. -

DTW -

BroCo.
NAVDS8S8 -
NGVD29 -
NGS -
PSM -
PID -
SFWMD -
UsGs -
MP -
GS -
BM -
RM -

Elevation

Distance to the water table inside the well
Broward County

North American Vertical Datum of 1988
National Geodetic Vertical Datum of 1929
National Geodetic Survey

Professional Surveyor & Mapper
Permanent Identifiers

South Florida Water Management District
United States Geological Survey
Monitoring Point

Ground Shot

Benchmark

Reference Monument

SURVEYOR'S CERTIFICATION

In my professional opinion this Specific Purpose Survey meets applicable portions of the
Standards of Practice set forth by the Florida Board of Professional Surveyors and Mappers in

Chapter 5J-17,

of the South FI

Florida Administrative Code. This report is prepared for the sole and specific use
orida Water Management District and is not assignable.

Last date of Survey

Sept. 25, 2019

William Donley, PSM

Florida Professional Surveyor and Mapper
License Number 5381

State of Florida

Dewberry Engineering, Inc. LB No 8011

131 West Kaley Street, Orlando, FL. 32806
Tel (321) 354-9826
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Well Site
Latitude: 26°10'31.9"
Longitude: 80°08'33.0”

Benchmark “ G-2897”
Latitude: 26°10'31.9”
Longitude: 80°08'32.9"
NAVDS88 EL = 4.83 FEET

NOT TO SCALE (Google Earth Product)

14




SKETCH

FIELD BOOK SFWMD #1, PAGE 50 & 53




Office

Project
2 December 2019
INPUT OUTPUT
State Plane, NADB3 Geographic, NADB3
0901 - Florida East, U.S. Feet Vertical - NGVD29 (Vertcon94), U S. Feet
Vertical - NAVDES, U.5. Feet
BM G2897 112
Northing/Y: €70418.9 Latitude: 26 10 31.%2538
Easting/X; 37412.5 Longitude: 50 03 32.85506
Elevation/Z: ¢.53 Elevation/Z: ¢.408
Convergence; 0 22 £1.83%251
Scale Factor: 1.00003137¢
Combined Factor: 1.000035&70
WELL G2897 2/2
Northing/Y: €70417.4%" Latitude: 26 10 31.%1239
Easting/X: 937397 .61 Longitude: 50 03 33.01859

Elevation/Z: .75

Convergence: 0 22 41.32058

.0000318¢66

000035664

Scale Factor:
Combined Factor:

Elevation/Z: €.323
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“T 664” NGS Benchmark Datasheet (1 of 2)

The NGS Data Sheet

See file dzdata pdl for more information about the datasheet,

PROGRAM = datasheetd5, VERSION = B.12.5.2
1 Mational Geodetic Surwvey, Retrieval Date = MAY 28, 2819

Dl ?‘lqe LA R A A R R R LR SRR R LR R LSRR SRRl AR R R Rl R Rl R LR LR L]

DLZ198 DESIGNATION - T ab4d

pDL2198 PID - DL2198

DL2192 STATE/COUNTY- FL/BROWARD

DLZ2198 COUNTRY - s

DL2198 UsGS QUAD - FORT LAUDERDALE MORTH (19585}

DLZ19g

DL2198 *CURRENT SURVEY CONTROL

DL2198

DL2198* NAD 83(1986) POSITION- 26 18 26. (N} 888 88 45, (W) SCALED
DL7198" NAVD B8 ORTHO HETGHT — 1.819 (meters) 3,34 (feet) ADIUSTED
DLZ198

DL2198 GEOID HEIGHT - -25.699 {(meters) GEOIDAZE
DL2198 DYMNAMIC HEIGHT - 1.817 {meters) 3.34  (Fest) COMP
DL2198 MODELED GRAVITY - 979,864.1 (mgdl) NAWD BB
pL2198

DLZ198 WVERT ORDER -  FIRAT CLASS 11

DLZ19e

DLZ192.The horizontal coordinates were scaled from a topographic map and have
DLZ2192.an estimated accuracy of +/- & seconcs,

DL219a.

DL2198.The arthometric height was determined by differential leveling and
DL2198 . adjusted by the NATIONAL GEODETIC SURVEY

DL2198.in June 209,

pL219a

DL219@.Significant digits in the geold heipht do not necessarily reflect accuracy.
DL219€.GEQIDLZE height accuracy estimate available here.

DL2198

DL2192.Photographs are available for this station.

DL2198

DL2198 . The dynamic height is computed by dividing the MAVD 88
DL2198 . geopotential number by the normal gravity value computed on the
DL2192.Geodetic Reference System of 19828 (GRS Be) ellipscid at 45
DL2198.degrees latitude (g = 988.6199 gals.).

pL2198

DL2198.The modeled gravity was interpolated from observed gravity values.
DLZ19g

DL219e; North East Units Estimated Accuracy
DL219&;5PC FL E - 284,168, 2BL,2H8, MT (+/- 188 meters Scaled)
DLZ198

DL2198 U.S., MATIONAL GRID SPATIAL ADDRESS: 1VENIBS52952(MNAD B53)
DL219@

pL2198 SUPERSEDED SURVEY CONTROL

pL2198

DLZ198.No superseded survey control is available for this station.
pL219&

DL2198 MARKER: F = FLANGE-ENCASED ROD

DL2198 SETTING: 49 STAIMLESS STEEL ROD W/D SLEEVE (18 FT.+)
DL2198 STAMPING: T 664 2886

DLZ192 MARK LOGO: NGS

DLZ19¢ PROJECTION: FLUSH

DL2198_MAGNETIC: M = MARKER EQUIPPED WITH BAR MAGNET

DLE192 STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
DL2198 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR




“T 664” NGS Benchmark Datasheet (2 of 2)




“S 664” NGS Benchmark Datasheet (1 of 2)

The N

GS Data Sheet

See file d:data.pdf for more information about the datasheet.

PROGRAM

1
DL2189
DL2189
DL2189
DL2189
DL2189
DL2189
DL2189
DL2189
DL2189
DL2159%
DL2159%
DL2189
DL2189
DL2189
DL2189
DL2189
DL2189
DL2189
DL2159.
DL2189.
DL2189.
DL2189.
DL2189.
DL2189.
DL2189
DL2189.
DL2189.
DL2189
DL2159.
DL2189
DL2189.
DL2189.

= datashesetts, VERSION = B.12.5.4
Haticnal Geodetic Survey, Retrieval Date = HOVEMBER Ze, 20139
i U R o i o i
DESIGHATICH - 3 cod
PID - [DL2189
STATE/COUNTY- FL/EROHARD
COUNTRY - T3
USG5 QULD - FORT LALUTDERDLLE MORTH (1995)
*CURBENT SURVEY CCNTROL
HAD 33(198c) POSITICH- 26 10 2o (M) 0e0 0% 50. (W) SCRLED
HAVD S8 CORTHO HEIGHT - 0.930 [meters) 3.05 (feet) ADJUSTED
GEQID HEIGHT - -25.642 [meters) GECID1B
DYNAMIC HEIGHT - 0.928 [meters) 3.04  (feet) COMP
MODELED GRAVITY - 97%,064.3 (mgal) NAVD B8
VERT CORDER - FIRET CLASS II
The horizontal coordinates were scaled from a map and have
an estimated accuracy of +/- © seconds.
The crthometric height was determined by differential leveling and

adjusted by the HATIONAL GEQLDETIC SUEBVEY
in June 200%.

Significant digits in the gecid height do not necessarily reflect accuracy.
GEQOID18 height accuracy estimates available here.

Click hers to see if photographs exist for this staticn.

The dynamic height is computed by dividing the HAVD 38
geopotential number by the normal gravity value computed on the

DL2189.Geodetic Refersnce System of 1880 (GRS 80) ellipscid at 45
DL2189.degrees latitude (g = 980.8199 gals.).

DLZ1g9

DL2169.The modeled gravity was interpolated from observed gravity values.
DLZ1&9

DL2189; North East Units Estimated Accuracy
DLZ1B9;5PC FL E - 204,150. 283,580 MT (+/- 180 meters Scaled)
DLZ1g9

DLZ1E89 U.5. NATIONAL GRID SPATIAL ADDRESS: 17TBNJS3S95Z (MAD 33)

DLZ1E9

DLZ1g9 SUPERSELED SURVEY CCONTROL

DLZ1g9

DL2189.Ho superseded survey control is available for this station.

DLZ1&9

DLZ189 MARKEER: F = FLANGE-ENCASED ROD

DLZ189 SETTING: 4% = STATINLESS STEEL RCD W/0 SLEEVE (10 FT.+)

DLZ189 STAMPING: 5 664 Z006




“S 664” NGS Benchmark Datasheet (2 of 2)

DLZ189 MARE LOGO: HGS

DL218% PROJECTION: RECESSED 3 CENTIMETERS

DLZ18% MAGNETIC: M = MARKER ECQUIPPED WITH BAR MAGNET

DL2Z189 STABILITY: B = PROBABLY HOLD POSITIOH/ELEVATION WELL
DL218% SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FCR
DLZ189+3ATELLITE: SATELLITE OBSEEVATIONS - August 0Z, 2006
DLZ189 ROD/PIFE-DEPTH: 5.8 meters

DLZ1E9

DL2189 HISTCORY - Date Condition Beport By
DL2189 HISTORY - 200g0B02 MOMUMENTED FLDEP
DLZ1E9

DLZ1E%9 STATICHN DESCRIPTICH
DL21E9

DLZ189'DESCRIEED BY FL DEFT OF ENV FRO 200& (JLM)

DLZ1g9'THE MRRK IS5 IN ORKLAND PRARE, IN SECTICN 21, TOWHSHIF 4% 500UTH, RANGE
DL21g9"42 EAST.

DLZ1g4a"

DL21g9'T0 BFERCH THE MARK FROM THE INTERSECTION OF INTERSTATE 95 (EXIT 31) AND
DL2189"0AKLAND PARE BOULEVARD (STATE HIGHWAY 3le) IN OARTAND PLRE, GO EAST
DLZ189"0OH ORKLAND PRABK BOULEVARD (STATE HIGHWAY Sl6) FOR 0.3 MI TO THE
DL2189"JUNCTION OF POWERLINE ROAD (COUNTY ROAD 45) ON THE LEFT, TURN LEFT CN
DLZ189"POWERLINE ROAD (COUNTY ROAD 845) AND G0 NORTH FOR 0.5 MI TO THE
DLZ189"INTERSECTION OF WORTHWEST 38TH STEEET, TUEN LEFT CON HORTHWEST 33TH
DL2189"STEEET AND GO WEST FCR 0.5 MI TC THE ENTERNCE TO ROYAL PALM PARE CH
DLZ189'THE RIGHT WD THE MRRK OW THE RIGHT, A 3TAINLESS STEEL ROD DEIVEN TO
DLZ1g9"REFUSAL AT A DEFTH OF 1%.0 FT WITH A HGS LOGD CAP RECESSED 0.1 FT
DL2189'"BELOW THE IEVEL OF THE GROUND AND ABOUT LEVEL WITH WOBRTHWEST 38TH
DLZ189'STEEET, THE DATUM POINT IS BECESSED 0.4 FT BELOW THE LEVEL OF THE NG3S
DL2189"LOGD CAP.

DLZ1gg?

DL2Z189"LOCATED 40.0 FT WORTH OF THE CENIERLINE OF WORTHWEST 38TH STREET, Z20.5
DL2189'FT WEST OF THE APPRCXIMATE CENTEELINE OF THE ENTRANCE TC ROYAL PARIM
DLZ189"PRARE, 13.0 FT WORTH OF THE NORTH EDGE OF THE SIDEWALE, 9.0 FT 30UTH
DLZ1g9'0F THE SOUTHEAST CORNER OF THE PARKING LOT, 4.5 FI EAST OF THE MOST
DL2189"HORTHEAST PALM TREE COF A SET OF FOUR PALM TREES AND 2.3 FT WEST OF THE
DLZ189"WEST ENTRANCE GATE POST.

DLZ1ga"

DL2189"HOTE A MAGNET WAS PLACED INSIDE CF THE HNGS LOGO CAP.

DLZ1g4a"

DL2189"HOTE ACCESS TO THE DATUM POINT IS HAD THROUGH A S5-INCH NGS LOGD CAP.

¥&¥ retrieval conplete.
Elapsed Time = 00:00:01






