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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

¥y NGVD 29 vs NAVD 88

National Geodetic Vertical Datum of 1929 (NGVD 29)

= Based on mean sea level.

» Referenced to a network of 26 tidal gauges across North America.

= Found to be inaccurate due to currents, wind, temperature,
topography of the sea bed, barometric pressures and salinity
variations at each location.

= SFWMD currently operates in NGVD 29

= National Geodetic Survey (NGS) established a new system to correct

the shortcomings of NGVD 29.
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Presentation Notes
Generically, a vertical datum is the entire system of the zero elevation surface and methods of determining heights relative to that surface

The National Geodetic Survey (NGS), the government agency responsible for mapping, needed a common, consistent national datum to map the whole country. 
During the 1920s, NGS established a network of 26 tidal gauges in the United States and Canada. Maps were prepared with elevations based on “Mean Sea Level Datum of 1929.”
In the 1970s, the name was changed to the National Geodetic Vertical Datum (NGVD) of 1929. 
One of the reasons for the name change was that it was found that the sea is actually not level. 
There are local variations caused by currents, wind, barometric pressures, temperature, topography of the sea bed, and salinity differences. 
The NGS ran more surveys around the country and had trouble making the numbers fit because mean sea level at one location was higher or lower than mean sea level elsewhere. 
This leveling work also found that ground elevations had risen or fallen, due to earthquakes, subsidence, and rebounding of the earth that has continued since the glaciers left.
New satellite technology has discovered distortions in surveyed elevations caused by gravity. 
Because of these shortcomings, the NGS has established a new system on which to base elevation measurements. 



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

* NGVD 29 vs NAVD 88 g

North American Vertical Datum of 1988 (NAVD 88)

» Established in 1991 based on a primary tidal bench mark at
Father Point/Rimouski, Quebec, Canada.

= Corrects many problems with NGVD 29 and contains the best fit

model for North America.
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Presentation Notes
The North American Vertical Datum of 1988 corrects many of the problems with NGVD 29. 
It is also based on satellite systems that account for differences in gravitational forces in different areas.
The North American Vertical Datum of 1988 (NAVD 88) is the vertical control datum established in 1991 by the minimum-constraint adjustment of the Canadian-Mexican-United States leveling observations. 
It held fixed the height of the primary tidal bench mark, referenced to the new International Great Lakes Datum of 1985 local mean sea level height value, at Father Point/Rimouski, Quebec, Canada. Father point a historical bench mark dating back to  IGLD 55



SOUTH FLORIDA WATER MANAGEMENT DISTRICT
VDUP Background: |

= Across the SFWMD, the datum J
shift ranges from -0.80 to -1.60
feet.

* New FEMA Flood Maps are W vy e
referenced to NAVD 88.

= NGS no longer supports NGVD |
29 Survey Contr0| pointsl Conversion of

elevation values
from NGVD29
to NAVDSS
Z-shift, in feet
-0.80

-1.60
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CERP FEMA, and NGS reports are in NAVD 88. 




SOUTH FLORIDA WATER MANAGEMENT DISTRICT
VDUP Background:

Why is the District changing to NAVD 887 §

The SFWMD’s mission requires
precise measurement of
elevations in water bodies
connected to the water control
system.

Federal Mandate effective June
24, 1993 affirmed NAVD 88 as the
official civilian vertical datum for
surveying and mapping.

Mandate requires all Federal
agencies using or producing
vertical height information
undertake an orderly transition to
NAVD 88.

In 2002 CERP, federally funded,
required the SFWMD comply with
the NAVD 88 transition
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For the last bullet….
District made the decision to transition to NAVD 88 as we did not want to maintain two datums


SOUTH FLORIDA WATER MANAGEMENT DISTRICT

VDUP Background:
°J Converting to NAVD 88

Plan Implement

» Planning study completed in 2006. ldentified major components of
the transition.

* |mplementation started in 2006.

= The operation phase is planned to start in 2017.



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

VDUP: Where we are and
Where we are going

Currently Surveys, Construction,
Engineering and Design are in
NAVD 88

In process - Install NAVD staff
gauges, calibrate sites, and Update
Databases, Hydrology Models,
Water Regulation Schedules to
Support NAVD 88
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Presentation Notes
Where we are and where are we going looks like this, green is done, yellow where we are, blue where we want to be.


SOUTH FLORIDA WATER MANAGEMENT DISTRICT
; VDUP: Where we are and < T
'} Where we are going -

GEODETIC VERTICAL CONTROL NETWORK
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COMPREHENSIVE EVERGLADES RESTORATION PROGRAM
www.evergladesplan.org

= Completed the CERP Vertical Network in NAVD 88 to densify the
Vertical Control monumentation.

» Subsequently all benchmarks are established in NAVD 88.

= All District surveys are in NAVD 88.
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What We’ve done

The Geodetic Vertical Control Surveys served to verify and densify the existing NAVD88 network in south Florida as well as establish important ties to the historic NGVD29 datum throughout this region of the state where so much time and money has been invested in studies now tied to the abandoned datum whose control network is steadily disappearing. 
These ties will serve to facilitate a transition to the more robust NAVD88 datum. 
All survey requests for CERP projects are inherently tied to both datums to make it possible for modeling to be conducted in NGVD29 for comparison to historical studies and in NAVD88 for verification of past modeling results using a more robust datum and subsequent project design. 
An updated VERTCON program grid will be provided by NGS to USACE and SFWMD based on the results of the Geodetic Vertical Control Surveys.
Consequently all benchmark established within District area of responsibility has NAVD 88 elevation.




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

VDUP: Where we are and
Where we are going

SOUTH FLORIDA WATER MANAGEMENT DISTRICT [

2, INFRASTRUCTURE MANAGEMENT BUREAU - SURVEY & MAPPING SECTION
=  TOPOGRAPHIC SURVEY

COCOHATCHEE CANAL CONTROL

STRUCTURE No. 1
SECTION 23, TOWNSHlP 48 S0UTH, RANGE 25

3. THE ELEVATIONS SHOWN HEREON REFER TO THE NORTH AMERICAN VERTICAL DATUM OF 1988, (NAVD 88) AND ARE BASED ON THE FOLLOWING
BENCHMARK PROVIDED BY SFWMD:
a. DESIGNATION - CO1, 3.5" BRASS DISC IN A POURED IN PLACE CLASS C CONGRETE MONUMENT,
) ELEVATION = 7.52 FEET{NAVD-88),
BENCHMARK WAS OBSERVED BY BISCAYNE ENGINEERING COMPANY ON 12/19/2014,
LATITUDE: 26° 16' 22 5'(N), LONGITUDE: 81° 46' 46.7"(W)
SPC 705658.551(N), 400680 42(E).

= Construction, Engineering and Designs are completed in NAVD
88.

» Offsets are provided to compare to historical data.

= CORPSCON with the CERP Vertical Network is used for offset
determination.

———— 11
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SOUTH

FLORIDA WATER MANAGEMENT DISTRICT
VDUP: Where we are and L

. _ s
'} Where we are going :

i

® NGVD2E Gauge

Calibrated fo NAVDES
NAVDSS Established
® Under Contract

770 NAVD 88 Staff Gauges
Installed by end of FY’15.
Expected to complete the
Installations by 2017.
SCADA Systems are being
calibrated in NAVD 88.
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1154 total staff gauges
490 installed to date
280 under contract for Fy’15
384 remain for Fy’16 and ‘17

All dots were blue, turn to yellow with new staff gauge install, turn green when calibrated 88,

Red under current contracts – blue turning to yellow 



SOUTH FLORIDA WATER MANAGEMENT DISTRICT
VDUP: Where we are and

Where we are going

Approximately 75 staff

gauges to be replaced.
Initial quantity based on
stage stations in o e
DBHYDRO Vo —— - ~
Number to be refined |

based on field visits
Costing based on $5.5K
per staff gauge
Requires approximately
$413K of BCB funds in

> BIGICYIPRESS

FY'17




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

VDUP: Where we are and < J

Where we are going e

« Migrate Operational Plans, Regulation Schedules, etc. to NAVD
88

e Update databases to support NAVD 88

« Update applications and models

* Increase Outreach

e Turn the “Switch” - Real Time Readings in NAVD 88
* Operate the System in NAVD 88

DBHYDRO | menu

sty 14
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Coco1 on left
Merritt pump station on right

There is a lot of work to be done and it’s the most difficult phase of the project.

Mention May 20th meeting with the USACE, Agenda…

Expand on Turning on the Switch…




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

VDUP: Where we are and
Where we are going

o Partnering with Stakeholders, 298 Districts, US Army Corps,
local and state agencies is key to the success of this
transition.

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

it’s just a new %

so it's time to
measure up!

quick facts on...

Vertical Datum Upgrade
Changing the Way the
District Measures Elevations

SEPTEMBER 2007 7 3 1 Tt * To fIT]DFUVE the

The South Florida Water Do You Know accuracy of thedand'

District
s & Where You Stand?
is a regional,
agency that oversees the i someone were o messure e heightof the and water elevation
water resources in the .
‘grond you are standing on, they would need
souther plf oo state ek, . 01 . o s - = measurements; the South
e e L g from. But where is that zera point? Far mary -
o e st e water Lk Florida Water .ﬂanaapmnnt
e TSR hased upon the semingly constant height of the I ‘ D|Str|ct s u pgrad[
our mission is to manage surfaces of hodies of water. Measurements hased N r‘[h A > ; . L
and protect water resources on “mean sea level,” later hecame the Nationzl ls) me [Ca GA 5
o e w.,ﬁ;‘:mﬁﬁy Geadelic Vertical Dakim f 1920 (NGVD 20). IAJ\:M\UJ'L* ‘ i
and improvin T G , [ &
oAttt A vertical datum defines a system for clevation - ‘ 0z dul = 8 G {] L—\!_}
systems, and water supply. «comparisons — an established method of -
measiring one area against another. -

But we hawe since lemmed that measiring
against the mean surface of water bodies isn't i
exacly acarale. Water surfaces fluctuate and He e o iy ofoustion values across Florida
Sumunding areas move. So 2er0 no laNger Means  panwaen NGVD 29 and NAVD 88

26m, If the réferen point keeps changing, right?

Managing vaer leves in South Flarida is a
«audal actvity and the core mission of the South
Rorica Waler Management District (District).
The Comprehensive Everglades Restoration Plan
(CERP) and Accder® (accelerated funding, design
and construction of eight key restoration projects)
are all about managing the flow of waler to
help restore the Everglades. in times of food

or drought, knowing how much water to mave
from one elevation to another — in some areas
surprisingly small amounts — coudd literally
‘mean proteding a neighborhoad, presenving
drinking water or saving lives.
Changing the

Measuring Standard

The District has decided 1o 1pgrade from the
National Gendetic Vertical Datum of 1929
NGVD 29) and move to @ more acarate elmation
standard called the North Amencan Vertical Daum
of 1088 [NAVD 88). Witin District haundaries

the vertical difference between NGVD 29 and
NAVD 88 ranges from -0.6 to -1.8 feet. The
new vertical datum (NAVD 88) is an adjustment
of Canadian—Mesdcan—LU.S. leweling obsarvations
that held fixed a single bench mark located at
the mouth of the St Lawrence River in Queber,
Canada, s the reference point.

What Does this Mean for
South Florida Residents?

The change from NGVD 20 1o NAVD 88 is
happening right now.

But during the changeover, which is a complicaed
and edenswe process, we do not want to compare
apples to oranges. So If you use elevation data
supplied by the District, it is important o note
wiiich data set you are using and kahel it as
being referenced to either NGVD 29 or NAVD
88. For example, Distrial publications such a5
the Stale of the System and News & Noles

sfwmd.gowvw

15
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

% Questions?
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Water surface elevations, in NAVD 88 and NGVD 29

Water depth remains the same regardless of the datum. A
boat floating on the surface with a depth sounder will

report the same depth, whether using NAVD 88 or NGVD
29 values

i by 16
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