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EFFECTIVE: August 1, 2004
OFFICE: Surveying and Mapping
Revised: October 2023

Vertical Control Network
Bench Levels

General Purpose:

These are the minimum guidelines and requirements comprising
the Brevard County Vertical Control Manual. This manual has
been created to establish standardized procedures for
densification of the County’s vertical control network. As the
vertical data is processed and adjusted, all control information will
be added to the County’s GIS database and linked to the web site
to furnish vertical control to the public for all surveying and
mapping operations.

This manual establishes minimum requirements and does not
exclude or prohibit the Surveyor & Mapper from adherence to
more stringent procedures when required by Federal or State
agencies.

These guidelines and requirements are applicable, but are not
limited, to all subdivision plats, subdivision and commercial
asbuilts, topographic surveys, control surveys, prepared for
Brevard County and/or submitted to Brevard County for
developmental review.
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General Instructions:

The following procedures are a hybrid form of various standards
and specifications. (FGCS Specifications and Procedures
FGCSVERT - ver. 4.1 5/27/2004)

The field procedures as outlined have been developed by Brevard
County to establish consistency in obtaining the required
accuracy listed for the County’s Vertical Control Network.

a) Required accuracy:

Maximum allowable error of level run in miles = 0.05 Ft ¥ Miles

b) Leveling Equipment:

1) Automatic Level

2) Automatic Level with Micrometer

3) Electronic Digital Level

4) Level Rods — Philadelphia type or precise rod with invar
strip or similar. (Fiberglass Rod in NOT acceptable)

c) Calibrations and Adjustments:

Prior to running a bench line or loop the level shall be peg tested.
The results of the peg test shall be shown in the field book. Any
adjustments made shall be shown and have a second peg test
performed to check adjustment. (See Example B, Page 9)

d) Benchmark Monumentation:

“Permanent Monuments” are Brevard County engraved brass or
aluminum disk uniquely stamped and set in concrete that is
recognizable, durable, and immovable. Disks cemented or
epoxied in concrete head wall and storm drain structures are
acceptable. Each “Permanent Monument” must have a proper
stamping which will be provided by the Surveying and Mapping
Department. The stamping will be the P.I.D number for the GIS
database.
Example of Stamping: (See Example C Page 10)
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Examples of Acceptable Benchmark Location:

1) Brevard County Domed Brass or Aluminum Disk cemented or
epoxied into a Drill Hole on Top of a level Concrete
Headwall. (NOT RIP RAP)

2) Brevard County Domed Brass or Aluminum Disk cemented or
epoxied into a Drill Hole on Top of Concrete Drainage Structures.

3) Poured in Place 12” round Concrete Monument with a Brevard
County Domed Brass or Aluminum Disk. (See Example D, Page
11)

4) Deep Rod Monument. (Driven to Refusal)
(See Example E, Page 12)

e) Acceptable Primary Control Benchmarks

1) USC&GS

2) NGS

3) FLDOT or FDOT (with documentation) *
4) Brevard County BM (set after Sept. 2002)**

f ) NON Acceptable Benchmark Monumentation:

Chiseled squares in sidewalks, fire hydrants, nails in telephone
poles, “PK or MAG nails” in pavements, etc. are not “Permanent
Monuments.”

Also please be advised that a turning point is not an acceptable
Benchmark for future vertical densification. Should future
densification be required as with a multi-phase subdivision
acceptable permanent Benchmark would need to be set along the
primary level route. These permanent Benchmarks would then be
used to densify into each phase.

g) Maximum Foresight and Backsight Distance:

The maximum length of sight shall not exceed 196 feet. There
maybe situations where the maximum length cannot be met due to
the safety of the field crew in which case safety will always prevail.

The backsight and foresight distance at each setup shall be
balanced within 10 feet.
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h) Leveling Monumentation: (Turning Point)

Hard and stable objects that are available on the ground may be used
as turning points provided they have a distinct high point and fall
within the allowable backsight / foresight distance. If existing objects
are not available, then set PK or MAG Nails in asphalt or a bridge
spike or iron rod driven firmly into the ground at the required distance.

Non-Acceptable objects are: Asphalt, Box-Cuts or Chiseled Squares
in Sidewalks, Nails in Power Poles, Fire Hydrants

l) Field Notes:

All Field Notes shall be kept in a standard hard cover field book.
Field Notes must contain the following:
1) Level Notes:

Project Name

County’s subdivision name / number

(If BM is for platting purposes)

Name of Field Personnel

Date

Conditions: Wind, Temp. and Sky

Section, Township and Range

Complete description and elevation of primary and
secondary Benchmark utilized in the level circuit.
Type, Model and Serial Number of Leveling Instrument
3 — wire format read to the thousandth of a foot
(three decimal places)

Type and Model of Sighting or Bar Code Rod
Elevation’s Datum being used

Page reference to sketch of control point

All notes shall be submitted to Brevard County Surveying and
Mapping Dept. and shall be incorporated into the GIS as metadata
associated with each Benchmark (s).

Example of Notes: (See Example F and G, Page 13 and 14)
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All Reference Notes shall be kept in a standard hard cover field
book. Reference notes must contain the following:
2) Benchmark Reference Notes:
e Project Name
e County’s subdivision name / number
(If BM is for platting purposes)
Name of Field Personnel
Date
Conditions: Wind, Temp. and Sky
Section, Township and Range
Approximant Latitude and Longitude (WGS84)
All information about the control Benchmark including
Agency of Publication and P.I1.D.
e Description how to reach the Benchmark
e (3) Three references to existing features; |.E. trees,
fences, power poles, manholes, EP, and ect..
All notes shall be submitted to Brevard County Surveying and
Mapping Dept. and shall be incorporated into the County GIS
database as metadata associated with each Benchmark (s).

Example of Reference Notes: BM Control (See Example H Page 15)
BM Set (See Example | Page 16)

j) Datum:

The Datum which will normally be used on all County projects is
the North American Vertical Datum of 1988 unless otherwise
directed by the County Surveyor’s Office.

k) Rod Reading Procedures:

The 3-wire method shall be the utilized and read to the thousandth
of a foot for all County projects unless otherwise authorized by the
County Surveyor’s Office.

The users of this Manual are encouraged to assist in the
maintenance of the Vertical Control Network by notifying the County
Survey Department in case of disturbance or obliteration of
Benchmarks and/or apparent mistakes in descriptions of elevations.
For updates and changes see Appendix A Page 17.
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Subdivision Ordinance Chapter 62-2841(d)(6)I

Benchmarks. Plats shall have a minimum of two Benchmarks established on
site in an accessible location.

*Plats that contain 20 acres or less require a minimum of two Benchmarks.

*Plats that contain more than 20 acres and less than 40 acres require a
minimum of three Benchmarks.

*Plats that contain over 40 acres require a minimum of three Benchmarks
or one Benchmark per one-quarter mile of roadway, whichever is greater.

1.  The Benchmarks shall be a one and one-half-inch stamped brass
disk and shall be provided to the surveyor of record by the county survey
section.

2. The Benchmarks shall be tied to NAVD 88 and shall be established***
in accordance with the standards and procedures outlined in the county
vertical control manual which can be found on the county website.

3. Field notes that comply with the county vertical control manual
shall be submitted with final plat submittal if a performance bond is not in
place. If there is a performance bond, the field notes shall be submitted 30
days prior to the final inspection of the subdivision improvements.

4. The plat notes shall contain the following standard note:
"Benchmark(s) PID # are located within the boundaries and/or vicinity of
the plat. Please call the county surveying office or visit the website to
obtain the vertical data.

5. Regarding multiphase subdivisions only, when the surveyor of record
can show the above requirements of Benchmarks to be excessive, the
county shall waive the minimum Benchmark requirement. This rule
considers Benchmarks set in previous phases of the development and is
not to be used to circumvent the established minimum requirement of
Benchmarks.

ADDITIONAL INFORMATION:

*FLDOT or FDOT Benchmarks must be accompanied with digital or printed vertical
control documentation.

**Brevard County Benchmarks established Prior to September 2002 are not
acceptable for control Benchmarks.

***Two (2) published Benchmarks shall be used in all vertical control projects;

starting on a published Benchmark and checking into a different published
Benchmark, unless otherwise authorized by the County Surveyor’s office.
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Example B:

Peg Test Notes
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Example C:

STANDARD STAMPING
FOR
BENCHMARKS
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Example D:
BREVARD COUNTY'S CONCRETE MONUMENT
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Example E:

Deep Rod Monument
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Example F:

3 Wire Set-up Notes
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Example G:

3 Wire Notes
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Example H:

BENCH MARK CONTROL
REFERENCE NOTES
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Example I
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Appendix A

This Single publication is designed to establish General
Specifications of Vertical Control Surveys set by Brevard County issued
in the Subdivision Ordinance Section 62-2841 (d) (6)l. Because
requirements and methods for acquisition of Vertical Control are
changing rapidly, this publication is being released in loose-leaf format
so that it can be updated more conveniently and efficiently. Recipients
of this publication wishing to receive updated information should
complete and mail, fax of e-mail the form below. Comments on the
contents and format of this publication are welcomed and should be
addressed to:

BCS&M, V-Control  (Survey Department)
2725 Judge Fran Jamieson Way

BLDG. — A, Suite 220

Viera, FI 32940

D Please inform me of updated information for General Specifications
of Vertical Control Surveys.

Name:

Address:

E-Mail:

Phone #

Fax #
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