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1. 0
General Requirements

· All firms selected to provide surveying services to the Dallas Water Utilities (DWU) shall have a Registered Professional Land Surveyor (RPLS) as a full time employee to act as the Surveyor of Record.  The Surveyor of Record will hold a current RPLS license issued by the State of Texas.

· All surveying must be performed under the direct supervision of the designated Surveyor of Record.  Should the Surveyor of Record become unable to perform the required duties, work on the project will cease immediately and the DWU Project Manager shall be notified.  Any work performed on the project when the Surveyor of Record is unavailable to perform the required duties will be deemed unacceptable and be rejected.

2. 0
References


Following references shall be applicable in conjunction with surveying services:

· Texas Professional Land Surveying Practices Act by Texas Board of Professional Land Surveying (TBPLS), latest edition as available at: http://www.txls.state.tx.us/04_act_rules/2009_act.pdf
· General Rules of Procedures and Practices by TBPLS, latest edition as available at: http://www.txls.state.tx.us/04_act_rules/rules2010.pdf
· Paving Design Manual by the City of Dallas Public Works and Transportation (PW&T), latest edition as available at:    http://www.dallascityhall.com/pwt/pdf/PavingDesignManual-searchable.pdf
· Water and Wastewater Procedures and Design Manual by DWU, latest edition as available at: http://www.dallascityhall.org/dwu/dwu_design_standards.html
· Drafting Standards for Water/Wastewater Pipeline Projects by DWU, latest edition as available at: http://www.dallascityhall.org/dwu/dwu_design_standards.html
3.0
Scope of Services
3.1
Purpose:

The purpose of the topographic survey is to locate and document all information that is pertinent to the design and construction of water/wastewater main projects. 
3.2 Record Search:

The Surveyor of Record shall research all boundaries, subdivision plats, right-of-ways, easements and other available survey elements, which may affect the physical boundaries of the project.  All the easements with volume and page numbers shall be identified and labeled on the survey submittal.  Research shall include all public record resources, including but not limited to, the followings:

· City of Dallas Survey Records Vault

· Dallas, Denton and Collin County Records as applicable 

· Texas Department of Transportation (TXDOT) Right-of-Way Records

· Private Utility Providers Records for gas, telephone, electric, cable, fiber optics and other utilities

· Ownership or Easement Records as available
3.3 Utility Coordination:

The Surveyor of Record at a minimum shall conduct following, but not limited to, utility coordination to locate existing utilities prior to initiating any field works: 

· DIG-TESS Center (800-344-8377 or 214-670-5111)
· DWU Water Distribution/Wastewater Collection Division Hotline (311)
3.4 Width of Topographic Survey:

3.4.1
Non-Street/Alley Survey: 

The typical survey along a non-street or alley area shall encompass 10 ft beyond the minimum required water/wastewater easement along the proposed alignment as specified in §1.8.3 of Water & Wastewater Pipeline Design Manual by DWU, latest Edition.  Unless otherwise specified, the width of a typical survey along a typical non-street/alley shall be as per Table 1:

Table 1: Width of Typical Topographic Non-Street/Alley Survey

	Size of Main

(inch)
	Min. Easement Width (ft)


	Min. Survey

Width (ft)

	8” through 12”


	25
	45

	16” through 24”


	35
	55

	30” through 66”


	50
	70

	72” and Larger
	70
	90


3.4.2 Street Survey:  

Unless otherwise specified, the typical survey shall encompass 10 ft beyond the right-of-way as shown in Figure 1: 
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Figure 1: Width of Typical Topographic Street Survey

4. 0
Survey Controls

4.1 Horizontal Control
· Horizontal control datum for City of Dallas shall be the North American Datum of 1983 (NAD83) as defined by National Geodetic Survey (NGS).

· The applicable State Plane Coordinate (SPC) zone for City of Dallas is Texas North Central Zone (Code 4202).

If requested, a survey baseline or street/right-of-way centerline shall be established and monumented with following criteria: 
· Monumentation shall be set at 100-foot stations at the beginning and end of the project along with all points of curvature (PC), points of tangency (PT), and points of intersection (PI).

· Monumentation shall be “PK” or “MAG” nails set through stainless steel washers imprinted with the registration number of the designated Surveyor of Record and the wording: “Survey Baseline/Centerline”.

· Monumentation shall be located sufficiently away from the possible construction areas so as not to be disturbed by the contractors or utilities.
4.3
Vertical Control

· Vertical control datum for City of Dallas shall be based on National Geodetic Vertical Datum of 1929 (NGVD29), as defined by National Geodetic Survey (NGS).  

· Vertical control for DWU project shall be determined from the network of DWU established benchmarks (BM).

· Benchmarks (BMs) or Control Points (CPs) are to be established at each end of the project, with intermediate locations spaced about every 500 feet and at a sufficient distance outside the limits of construction so as not to be disturbed.  A minimum of two BMs or CPs are to be provided on each project with the northing, easting, elevation and description.

· A closed loop consisting of at least two (2) DWU BMs shall be required to verify existing benchmark datum.  Loops are to be established using level/ level rod and must have with an accuracy of plus or minus 0.05 foot times the square root of the distance in miles looped.

· When running the benchmark loop, additional BMs used on other projects in the immediate area should be turned through to provide a check.  However, BMs from different projects should not be assumed to on the same datum.

· Turning points should be sufficiently stable to maintain desired accuracy.  Backsights and foresights should be balanced in distance and shots should not exceed 300 feet. Care should be taken to ensure level rod is properly extended and "waved or rocked" to ensure lowest reading.

· BMs shall be referred to as found or set.  Set BMs (also known as CPs) shall include the date set in the description.  Found BMs shall include record elevation and refer to source of benchmark, such as DWU BM Book number, or plan number such as 411Q1321, sh. 21 etc.

· Set BMs or CPs points established shall be reasonably permanent and substantial (avoid using R/R spikes, 60-D nails, crosses on top of fire hydrants, etc).  They shall be easily identified and afforded reasonable protection against damage or destruction.  A description of the BMs or CPs shall be written in a clear and concise manner so that it can be easily recovered (specify distance to nearest cross street when applicable).
4.4
Special Considerations for GPS Survey

When instruments employing Global Positioning System (GPS) survey technology are used, following procedures will be required: 

· A notation to the fact that GPS survey procedures were used in the performance of the surveys shall be placed in all field notes and final drawings.

· When a State Plane projection is employed, the NOAA monument used for control shall be listed in all field notes and final drawings.  
· Control monuments established or used in a GPS survey shall have the World Geodetic System (WGS) Latitude and Longitude values derived from the raw observation data listed along with the monument type, location and other coordinate data.

· GPS survey instrument technology will not be approved for use in surveys for any design or construction purposes where vertical accuracy greater than 0.07 feet is required. 

· GPS survey instrument technology and procedures will not be approved for use in establishing vertical control for project benchmarks.
5.0
Field Data Collection


Field data collection shall include, but not be limited to, the followings:

5.1
Right-of-Way and Property:
· Locate and tie all existing rights-of-way, property lines and easements including type, size, bearing, volume and page, as necessary.

· Show lot, block, abstract number and dimensions with adjacent street names.

· Identify corporation lines with involved cities listed.

5.2 Topographic Features:

5.2.1 Roadways and Railways:  

· Identify roadways, driveways, alleys and sidewalks with pavement type.

· Show centerlines and angles of intersection of the side street(s) with main roadway centerline, as necessary.

· Show all mail boxes, road signs and signal posts.

· Identify all existing or abandoned railways with company names, if available.
5.2.2  
Trees, Shrubs and Landscaping:

· Locate all trees, vegetation lines and special landscaping.

· Locate and describe any trees, bushes, shrubs or other landscaping plants.

· Provide tree caliper (at 1 foot above ground), type of tree, and drip line location for all trees over 2 inches in diameter.

· Provide locations of other landscaping materials such as grass lawns, rock structures, sculptures, etc.

· Provide the type, locations and elevations of sprinkler heads, sprinkler control boxes, and other sprinkler devices that may become a design consideration

5.2.3 Fence and Retaining Wall

· Provide the location and type of fence (wooden, wrought iron, barbed wire etc.) within limits of the survey. 

· Show retaining walls with detailed description.

5.2.4 Creek and Drainage Features:

· Show high and low banks of creeks.

· Locate toe and top of slopes within a drainage features.

5.2.5 Bridges

· Locate and fully describe all bridges.

· Show elevations along the centerline and of edge the structure.

· Show elevations and locations of sides and bottom of any channel, creek or drainage structure the structure bridge passes over.

· Show the bottom elevation of any beams or other physical restrictions.

· Show edges of bridge abutments, columns and wing wall if available.

5.3
Utilities: 

Locate and confirm all existing utilities and appurtenances along with type, size and materials, as possible:

5.3.1 Water Mains and Appurtenances:

· Size and material type of water main

· Size and type of manhole, meter and fire hydrant (specify color)

· Size and type of valve with operating nut elevation

5.3.2 Wastewater Mains and Appurtenances:

· Size and material type of wastewater main with flow direction

· Size and type of manhole (brick, concrete, fiberglass, drop manhole etc.)

- 
Rim elevations

- 
Flowline elevations of all lines entering and exiting manhole

· Wastewater Access Device, Cleanout and other appurtenances

5.3.3 Stormdrains, Open Channels, and Culverts

· Size and material type of storm drains with flow direction

· Size and type of appurtenances including inlet, manhole, junction box etc.

· Indicate all open channels and culverts with material and elevations

· Provide the width and height of all box culverts as well as the entry and exit elevations

· Provide elevations, widths and locations of any headwalls, retaining walls, aprons or other objects within the limits of the survey.

5.3.4 Gas Mains :

· Size and material type of gas main, if available

· Indicate owner’s name and pressure rating of the gas main if available

· Size and type of appurtenances including meter, manhole, valve etc.

5.3.5 Underground Telephone

· Size and material type, if known

· Indicate owner’s name, if available 

· Size and type appurtenances (manhole, telephone pole, guy wire etc.)

5.3.6 Underground Electric (Size, Material, Appurtenances- Manhole etc)

· Size and material type, if known

· Indicate owner’s name, and contact information, voltage, if available
· Size and type appurtenances (manhole, vault, power pole, guy wire etc.)

5.3.7 Underground Cable (Size, Material, Appurtenances- Manhole etc.)

· Size and material type, if known

· Indicate owner’s name, and contact information, if available
· Size and type appurtenances (manhole, vault etc.)

5.3.8 Underground Fiber Optic (Size, Appurtenances- Manhole etc.)

· Size and material type, if known

· Indicate owner’s name, and contact information, if available
· Size and type appurtenances (manhole, vault etc.)

6.0 Data Import and Digital Terrain Model:
The latest version of InRoads or equivalent software(s) as approved by DWU, shall be used to perform survey data import, surface modeling, horizontal and veritical alignment, and related tasks as necessary.  In addition, all drawings produced by a CADD system with electronic file format must be compatible with MicroStation V8 XM or the latest edition.
7.0
Deliverables

· All survey data shall be furnished in Read Only compact disc (CD-R) labeled as “Survey Data” along with PID, Location/Limit and Consultant Name.  
· All submittals of survey drawings must be in a surface projection, with any scale factor used clearly identified in the general notes for each drawing.

· Survey data submittals in coordinate format (Northing – Easting) which are State Plane Coordinates must be Grid Values.  Generally, State Plane Coordinates would only be submitted for major horizontal control elements (Survey Baseline, Controlling Monuments).

· Any coordinate data submittals in coordinate format (Northing – Easting) which represent a local projection, must have the coordinate data modified so that the 

data will not be mistaken for State Plane Coordinates.  For example the coordinate pair N: 6989501.386, E: 2477443.932; by truncating those numbers which repeat within the project, would be changed to N: 9501.386, E: 7443.932.


Survey deliverables shall include, but not be limited to, the following data: 

7.1 List of Horizontal/Vertical Controls: 


A list of horizontal and vertical controls along with pertinent calculations shall be furnished in both electronic and hard copy.  Hard copy shall be sealed and dated by Surveyor of Record containing a statement as “All field data is based on the horizontal and vertical controls as shown in this document(s)”.

7.2 Point File:


A list showing point numbers, northings/eastings, elevations, and description shall be furnished.

7.3
Field Sketch:

Field sketches and notes depicting any special field information shall be furnished, if available.
7.4 Preliminary Base Map:

A preliminary base map at 1:1 scale containing all pertinent survey data shall be prepared as per the latest edition of “Drafting Standards for Water/Wastewater Pipeline Projects” by DWU to incorporate following criteria:

· File Format:  This map shall be based on the latest version of “DWUSeed3D-xx.dgn” as available in City of Dallas website.  This file shall be re-named as per DWU standard naming convention:   

“Basemap3D-xx.dgn”

Where, “xx” refers to project identification number (PID), street or project area name.

Examples:

Basemap3D-PID763_764_789.dgn

Basemap3D-MainSt.dgn

Basemap3D-ParkMainAlley.dgn

· Global Origin: The default Global Origin (GO) for a 3D file in MicroStation is set to the center of the design plane with coordinate values of 0,0,0.

· Working Units:  The default working units (1:12:1000) and related parameters as set for DWU3D Seed file shall not be altered in 3D basemap.  

· Level Designation:  All designated levels in DWU3D Seed file with predefined attributes consisting of specific color, line style, and line weight must be used 

· Standard Symbol:  All standard symbols as available shall be used

· Digital Terrain Model/Contour Data:  Digital terrain model (DTM) and contours shall be included.  Contours shall be at 1-ft minor and 5-ft major intervals.

7.5  
Profile Drawing:

If requested, a drawing showing centerline alignment and profile shall be furnished

7.6  
Supplementary Files:

All computational files necessary for the production of the drawings including geometry files, survey data collector files (in both internal and ASCII formats), digital terrain model files and supplementary files shall be furnished as necessary.
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