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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-2903 is located in Section 28,
Township 51 South, Range 42 East, Broward County, Florida.

! NGS BM: “BC 531”

G-2903 WELL

BM G-2903

NGS BM: “Y 238”

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-2903 (G2903 2019), add 1.59'. 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 /| GPS METHODS (Site Benchmark, Vertical Data)

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 “BC 531" (AC4693), through the well site, and
back to the NGS Benchmark “BC 531" (AC4693), using a digital level. A GPS base receiver was
then set on NGS BM “Y 238" (AC2377) and a GPS Rover checked into NGS Benchmark “BC
531" (AC4693) within tolerance. Observations and measurements were collected using a Digital
Level, GPS base receiver, and a GPS rover which were hand written in Whidden Surveying &
Mapping, Inc. Field Book W 203 Page 65-66 dated September 11, 2019, and field book W212
page 68 dated November 25, 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-2903 (G2903 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 SPS 882 Serial #: 5213485282
- 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-2903 (G2903 2019),
through the USGS benchmarks “RM 1", “RM 2", “RM 3", through all corner of 22" x 22" concrete
slab around well casing, through the ground shot north of the well casing (ground elevation),
through the well monitoring point, through the North edge of metal casing, 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 45-49, dated September 25, 2019.
Additional data was manually recorded.

GPS METHODS (horizontal position of Well G-2903 monitoring point & USGS Benchmarks)
Latitude and Longitude for Well G-2903 monitoring point (North edge of 2” PVC well head at
black mark) and USGS RM 1 (Nail and disc in concrete curb), USGS RM 2 (Nail and disc in
concrete sidewalk), and USGS RM 3 (Nail and disc in concrete) 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 “Y 238" (AC2377)

25° 57' 52.80” (N) | 80° 08’ 51.36” (W) | Published

6.98 ft. (NAVDS88) 2.13 m | Published

THE MILE MARKER HAS MOVED SINCE LAST
RECOVERY. THE MARK IS DIRECTLY
ACROSS THE STREET FROM THE STOP SIGN
LOCATED ON THE CORNER OF DIXIE
HIGHWAY AND NORTHEAST 204TH. IT IS
BURIED SEVERAL FEET BELOW A LAYER

OF ROCKS ON THE RAILROAD RIGHT-OF-
WAY. 18.1 FT WEST OF THE WESTERN RAIL

NGS BENCHMARK IS A DISC INSIDE OF A
PVC BENCHMARK CASING

STAMPING: U.S. COAST AND GEODETIC
SURVEY BENCHMARK'Y 238 1965

NGS Benchmark “BC 531" (AD2478)

25° 58' 59.52” (N) | 80° 08’ 53.47” (W) | Published

7.85 ft. (NAVD88) 2.39 m | Published

IN HALLANDALE, AT THE INTERSECTION OF
DIXIE HIGHWAY AND SOUTHWEST 2ND
STREET, 44.6 FT EAST OF AND LEVEL WITH
THE HIGHWAY CENTER, 24.3 FT WEST OF
THE NEAR RAIL OF THE FLORIDA EAST
COAST RAILROAD, 15.7 FT SOUTHEAST OF
AN UNDERGROUND CABLE WARNING
MARKER,15.4 FT SOUTH OF A CONCRETE
RAILROAD ROW MARKER,1.0 FT NORTH OF A
WITNESS POST, ON THE EXTENDED
CENTERLINE OF THE STREET. A SECOND
SET OF RAILROAD TRACKS HAS BEEN
ADDED SINCE ORIGINAL DESCRIPTION AND
MONUMENT WAS RECOVERED UNDER
ABOUT 2 FT OF RAILROAD BALLAST

NGS BENCHMARK IS A DISC ON CONCRETE
MONUMENT

STAMPING: BROWARD COUNTY ENG. DEPT.
BC 531
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BM: G-2903 (Existing on site benchmark)

25° 58’ 45.78” (N) \ 80° 09’ 8.19” (W) \ 3.65 ft. (NAVDS88) 1.11 m | Level run

NAD_83(2011) 5.24 ft. (NGVD29) | 1.60 m | Converted
1.59 ft. Corpscon
(conversion 6.0.1
factor)

STATION IS A S.F.W.M.D. BM STAMPED
“G2903 2019” SET IN CURB OF CONCRETE
LIFT STATION SLAB

LOCATED: EAST OF SW 4™ AVENUE
ADJACENT TO NW CORNER OF A POND

NGS BM "BC 531"

Elev. 7.85' (NAVD 88)

Field Book W203, Page 65

Site BM "G-2903"
Elev. 3.65' (NAVD 88)
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Field Book 203 page 66

NGS BM "BC 531"
Elev. 7.85' (NAVD 88)

Field Book 212 page 68
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PROJECT RESULTS

Overall Site

Benchmark “G-2903"
El. 3.65’ (NAVDS88)

AN

G-2903 Well Site
Latitude: 26° 58’ 45.21”
Longitude: 80°09°08.17”
Reference elevation
3.41’ (NAVD8S8)

Looking Northeasterly (Oblique not to scale)
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Tabular Form

Reference and Ground Elevations: NAVD88

Well

Ground Elevation

Reference Elevation

Comments

G-2903 3.60 ft.

3.41 ft.

North edge of top of well head

Offset to NGVD29: +1.59’ (See Project Vertical Datum Notes in Page: 4)

Well diameter

Casing material

DTW

2" PVC

metal

-2.30 ft. (9/25/19 at 10:10 AM)

Source & Site NAVD88 NGVD29 (Published) | NGVD29 (Corpscon)
Benchmark

NGS “BC 531" 7.85 ft. (Published)

(AC4693) 9.45 ft.

NGS “Y 238" (AC2377) | 6.98 ft. (Published) 8.56 ft.

BM G-2903 (SFWMD)

3.65 ft. (Measured)

5.24 ft. (Converted)

RM-1

3.53 ft. (Measured)

RM-2

3.60 ft. (Measured)

RM-3

3.47 ft. (Measured)

Well Photos and Diagrams (Continued)

Reference Point
El. 3.41’ (NAVDS8)

10
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Well Photos and Diagrams (Continued)

Reference Point
El. 3.41° (NAVDSS)

Overhead View (Oblique Not to scale)

Surveyors’ Notes:

1.

2.
3

00 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 1.59 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 FL.

. 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: W203 pages 65-66 and W212 page 68

11
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Abbreviations
Elev. -

DTW -

BroCo.
NAVDS8S8 -
NGVD29 -
NGS -
PSM -
PID -
SFWMD -
UsGsS -
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

Benchmark “G-2903"
Latitude: 25°58'45.8"
Longitude: 80°09'08.2"
NAVDS8S8 EL = 3.65 FEET

Well Site
Latitude: 25°58'45.2"
Longitude: 80°09'08.2"




SKETCH

FIELD BOOK SFWMD #1, PAGE 45 & 49




Office

Project
2 December 2019
INPUT OUTPUT
State Plane, NADB3 Geographic, NAD83
0901 - Florida East, U.S. Feet Vertical - NGVD29 (Vertcon94), U.5. Feet

Vertical - NAVDSS, U.S. Feet

BM G2903 112

Latitude: 25 52 45.724¢6%
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Northing/Y:
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Longitude: 30 0% 08.19340

©n

Elevation/Z: 3. ¢ Elevation/Z: 5.225

Convergence: 0 22 16.%1707

Scale Factor: 1.000030110
Combined Factor: 1.000032545
WELL G2903 22
Northing/Y: 595042.53" Latitude: 25 S8 45.2123€
Easting/X: 934€5%.60" Longitude: 80 0% 08.16572
Elevation/Z: 3.41 Elevation/Z: 4.9%5

Convergence: 0 22 16.3%2159
Scale Factor: 1.00003011
Combined Factor: 1.0000335959
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“Y 238” NGS Benchmark Datasheet (1 of 4)

The NGS Data Sheet

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

PROEREREM

ACZ3TT

= datasheestb85, VERSION = B.12.5_4

Hational Geodetic Survey, Retrieval Date = HOVEMBEER 26, 2019
L
DESIGMATION - Y 238

PID - RCZ3TT

STATE/COUNTY- FL/MIAMI-DADE

COUNTIRY - s

UsSES QUAD — HCRTH MIAMTI (1%88)

*CURRENT SURVEY CCNTROL

HAD 83(2011) POSITION- 25 57 52 _T785E0(W) 080 ADJUSTED
KARD 23(2011} ELLIF EI- -23.4€% (meters) ADJUSTED
HAD B83(2011) EPOCH - Z0lo._00

HAVD 58 ORTHO HEIGHT - Z2.126 {meters) 6.%8 (feet) ADJUSTED

GEQID HEIGHT - =25.602 {meters) GEQID18
HAD 83(2011) X - 581,835.707 {meters) CCoMP
HAD 83(2011) ¥ - -5,653,351.075 {meters) COoME
HAD 83(2011) Z - 2,775,532.697 [meters) COME
LAFLRCE COER - -3.97 {seconds) DEFLECLA
DYMRMIC HEIGHT - 2.123 imeters) 6.37 (feet) COMP
MCDELED GRAVITY - 37%,045.7 imgal) HAVD 58

-

VERT QORDER

FIRST

(]
=
i
iy
iy
—

Hetwork accuracy estimates per FEDC Geospatial Positioning fccuracy
Standards:
FGDC (95% conf, cm) St

= rd deviation {(cm) CorrHE
Horiz Ellip 5D ]

SD h {unitless)

=ow
iy

IU
=1

The horizontal coordinates were established by GPS observations

.and adjusted by the Hational Geocdetic Survey in June 201Z.

_HAD 83(2011) refers to HAD 83 coordinates where the reference frame has

been affixed to the stable North Bmerican tectonic plate. See

-HAZ201l for more information.

The horizontal coordinates are walid at the epoch date displayed abowve
which is a decimal eguivalence of Year/Month/Day.

.The orthometric height was determined by differential lewveling and
.adjusted by the HATIONAL GECDETIC SURVEY

in June 19%91._

_Bignificant digits in the geoid height do not necessarily reflect accuracy.




“Y 238” NGS Benchmark Datasheet (2 of 4)

BCZ377.GEQID1E height accuracy estimate available here.
RCZ377
ACZ37T7.Click here to see if photographs exist for this station.

BRCZ2377

BCZ377.The X, ¥

BCZ37TT

ACZ377.The Laplace correction was computed from DEFLEC1H derived deflections.
ACZ2377

ACZ377.The ellipsoidal height was determined by GPFS obserwvations

BCZ377.and is referenced to MHAD B3.

AC2377

ACZ377.The dynamic height is computed by dividing the HAVD 88
ACZ377.geocpotential number by the normal gravity value computed on the
ACZ377.Geocdetic Reference System of 1%80 (GRS 80) ellipscid at 45
ACZ377.degrees latitude (g = %80.61%% gals.).

ACZ2377

ACZ2377.The modeled gravity was interpolated from observed gravicy wvalues.
RCZ377

ACZ37T7. The following values were computed from the HAD B3 ({2011) position.
BRCZ2377
RCZ377: North East Units Scale Factor Conwverg.
ACZ3 EPC FL E - 180,578 .467 285,362.8¢68 MT
BCZ3 EPC FL E - E83,7e0.19 936,228.01 sET
ACZ3T77:;0TM 17 - 2,872,048 _700 585,333_743 MT
RCZ2377

ACZZTT
ACZ3TT!SPC FL E -
ACZITTIOTM 17 -
ACZ3TT

RCZ377_U.5. NATIONAL GRID SPRTIAL ADDRESS: 17RHNJB533372048 (NAD 83)
ACZ3TT

ACZ3T77 SUFERSEDED SUEVEY CONTROL

ACZ3TT

and Z were computed from the position and the ellipsocidal ht.

roo=

Combined Factor
112 1.00003481
881 = 0.999g9360

|
fui
'
it
[x]
1
|

RC2377 HARD B3(Z007)- 25 57 5Z.79554(N) 080 0B 51.35770(W) RD{2002_00) O
RCZ377T ELLIP H (02/10/707) -23.451 (m] GE{Z00Z2.00)
BRC2377 HAD B3(1559}- 25 57 52.79555 (NH) 080 08 51.35767 (W) AD({ 1
RCZ377 ELLIP H (l2/12/702) -23.446 (m] GE{ a1
ACZ3T7T7T HNWAVD BB 2.13 {m) 7.0 (£} LEVELIRKG 3
ACZZETT NRGVD 25 (22/73%/92) 2.e08 (m) 8.56 (£) SUBERSEDED 1 1
ACZ3T77 NHGEVD 25 (03701/32) 2.608 (m) .56 (£} ADJUSTED 11

ACZ377

ACZ377.5uperseded wvalues are not recommended for survey control.
ACZ3TT

ACZ37T7_.HES no longer adjusts projects to the HAD 27 or RGVD 29 datums.
ACZ3T7T7.5ee file dsdata.pdf to determine how the superseded data were derived.
ACZ3TT

ACZ377 MARFER: DE = BEWCH MRRE DISE

RCZ3T7TT7_SETTING: 46 = COPPER-CLAD STEEL ROD W/0 SLEEVE (10 FT.+)

ACZ377 STAMPING: Y 238 1965

RCZ37T7_MRREE LOGO: CGS

ACZ2377 PROJECTION: FLUSH

ACZ377 MAGNETIC: R = STEEL ROD ADJRCENT TC MOWUMEMT

BRCZ37T7_STABILITY: B = PROBABLY HOLD POSITICN/ELEVATION WELL

ACZ377 SBATELLITE: TEE SITE LOCATICH WAS REPORTED AS SUITABLE FOR
ACZ3TT+5ATELLITE: SATELLITE OBSERVATIONS - Qctober 2g, 2018
RCZ37T7_ROD/PIPE-DEPTE: 3.5 meters

ACZ377

RCZ37T7T HISTORY - Datce Condition Report By

ACZ377 HISTORY - 1965 MONUMENTED CE5

ACZ377 HISTORY - 15973 GOoD HES




“Y 238” NGS Benchmark Datasheet (3 of 4)

HISTORY -1 FOCR FLLHE
HISTORY - 153501218 GOOD MZ3
HISTORY - 2002082% GOOD MARETEC
HISTORY -2 Q105 GOoD FLDT
HISTORY -2 0504 GOOD AMEC
HISTORY -2 1027 =00D GECCRC
HISTORY -2 1028 00D INDIV

STATION DESCRIPTICH

DESCRIBED BY COAST BND GEQDEIIC SURVEY 1965

7"3.4 MI 5 FRCHM HOLLYWOOD.

"RBOUT 3_45 MILES S0QUTE ALOMG THEE FLORIDA EAST CORST RAILWAY FROM
THE STATION AT HOLLYWOOD, IN SECTICH 34, R 42 E, T 51 5, 130
YARDS NMORTH OF THE CROSSING OF NE Z03RD STREET, 45 FEET
T"HORTHWEST OF MILEPOST 352, ARBOUT 0.65 MILE SQUTHE OF THEE
I"DADE-BEROWARD COUNTY LINE, 40.5 FEET EARST OF THE CENTER LINE OF
T"WEST DIXIE HIGHWAY, 15.1 FEET WEST OF THE WEST RAIL QOF THE
7"SOUTHEQURD TRACE, 2 1/2 FEET NORTH OF R POWER LIKE POLE, Z 1/2
T"FEET SQUTH OF THE EXTIENDED CENTER LINE OF ME 204 TERRECE, 1.1
J"FEET SQUTH OF A METAL WITKESS POST, RND IS B DISK 5ET ON THE
"TOF COF R COPPER COATED STEEL ROD PRCJECTING 1 INCH BBOVE THE
LEVEL QOF THE GROUND AND PROTECTED BY A 5 INCHE IROM PIPE WHICH
PROJECTS 2 INCEES RBOVE THE LEVEL OF THE GROCUND. THE ROD WRS
T"DRIVEN TO REFUSARL AT R DEPTH OF 31 FEET. MNOTE-- 23 FTI 5 COF TEE
T'"EXTENDED CEMNTERLINE OF HE Z04TH TERRRCE.

STATION RECOVERY ({1373)

7"RECOVERY HOTE BY HATICHAL GEQDETIC SUEVEY 1573
7"RECOVERED IN GOOD CONDITION.

STATION RECOVERY ({1351}

"BECOVERY NOTE BY FL DEPT OF MAT BES 1961

7"THE IROK PIPE IS GONE RND THE MARRE IS BEENT. THE POWER LIHE POLE IS
J"GONE TEE WITMESS POST IS 4.0 FEET SOUTHWEST OF THE MRLRE. THE MARE IS
T"22.5 FEET 50UTH OF TEE EXTENDED.

STATIOR RECOVERY (1330)

IT"RECOVERY HOTE BY HATIOHMAL GEQDETIC SUEVEY 15%0
2.3 FM (1.4 MI}) SOUTEEELY ALONG WEST DIXIE HIGHWAY FROM THE
INTERSECTION OF HALLAWNDALE BEACH BOULEVARD (STATE HIGHWAY B858) IN
HALLEWDALE, 13.& M (44_.¢ FT) NORTH COF BAILROAD MILE POST 352, 12.4
T"(40.7 FT) EAST OF AND LEVEL WITH THE HIGHWAY CENIERLINE, 8.0 M (Z26.
J7'"FT) S50QUTH OF THEE EXTEMDED CENTER OF MORTHEARST 204TH TERBARCE, 5.7 M
(18.7 FT) WEST OF THE NEARR BATL OF THE FLORIDAL EARST CORST RAILEORD,
7"5.4 M (17.7 FI} SOUTHEARST COF R UTILITY POLE WITH & GUY WIRE, AND 0.4
"M {1.3 FT) 5QUTH OF &L WITHESS POST. MNOTE--ACCESE TO THE DISK IS
THRCOUGE A 5-INCH LOGD CAP STEMPED Y Z38.

ra o

STATION RECOVERY ({Z002)
I7T"RECOVERY HOTE BY MAPTECH INCORPOBATED 2002 {AL)
7"FOUND AS DESCRIEBED

STATION EECOVERY ({2011)
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ACZ3TT7"RECOVERY KWOTE BY FLCORIDA DEPRRTMENT OF TRRAMSPORTATICHN 2011 (PED)
ACZ3TT7"RECCVERED IN GOOD CCHDITION.

ACZ3TT

ACZZTT STATION RECOVERY (Z012)

ACZ3T77

ACZ3TT"RECOVERY HWOTE BY AMEC EARTH & ENVIRCHMENTAL 2012 ({RLE}
ACZ3TT7"REECOVERED IN GOOD CCHDITION.

ACZ3TT

ACZ3TT STATION RECOVERY (2014)

ACZ3T77

ACZ3TT"RECOVERY WOTE BY GECCACHING 2014 (EEN)

ACZ377"THE MRBRE IS5 60.8 FT (15.5 M) MOBTHWEST OF MM 352 RWMD 18.8 FT (5.7 M)
ACZ3TT7"WEST OF THE WESTEEN RRIL.

ACZ3TT

ACZ3TT STATION EECOVERY (2018)

ACZ3TT

ACZ3TT7"RECOVERY HOTE BY INDIVIDUAL CONTRIBUTORS ZO01l& (CEN)

ACZ3T77"THE MILE MAREER HAS MOVED 5INCE LAST RECOVERY. THE MARE IS5 DIRECTLY
ACZ3TT7"RCROES THE STREET FROM THE S5TOP SIGHN LOCATED ON THE COBRNER OF DIXIE
ACZZTT"HIGHWAY AND NORTHEARST 204TH. IT IS EURIED SEVERAL FEET EBELOW R LAYER
ACZ377"0QF ROCES ON TEE BAILROAD RIGHT-OF-WAY.

#*+ retrieval complete.
Elapsed Time = 0Ol






