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HART COUNTY BOARD OF COMMISSIONERS

800 Chandler Street
HARTWELL, GA  30643

                                                                          DATE:    October 5, 2007
BID NOTICE

Sealed bids for Digital Orthophotos for the Tax Maps of Hart County subject to the conditions and provisions set forth in the attached bid package will be received at the Hart County Board of Commissioners office until Tuesday November 13, 2007 at 3:30 PM.  The commodities and/or services must be furnished as described and specified in this package.

Bids must be received either via mail or hand delivered in a sealed envelope.  Faxed bids cannot be accepted.  

Please address mailed bids, Fed-Ex, UPS, or hand delivered bids to:

HART COUNTY BOARD OF COMMISSIONERS

800 CHANDLER STREET

HARTWELL,  GA  30643

Attn: Lawana Kahn

Also, please show the following on the OUTSIDE of the envelope:  

BID FOR Orthophotos                   

NOTE:  Some “Next Day” deliveries may not get delivered to this office prior to the bid opening.  Please be aware of this and make arrangements to have your bid here on time, as late bids will be rejected.

NOTICE:  If you are downloading this information from a web page, you must register with Hart County at the contact information listed in Section V, Interpretations or Addenda or via email at lisaevans@hartcountyga.org.  This is the only way Hart County can be sure that you receive all addendum and relevant information for this bid.  

 HART COUNTY BOARD OF COMMISSIONERS 

BIDS FOR Digital Orthophotography 
DATE BIDS DUE: November 13, 2007
3:30 p.m.

BID FORM

HART COUNTY BOARD OF COMMISSIONERS 

800 CHANDLER ST., HARTWELL, GA  30643

The (Company)___________________________________________________________

submits herewith Bid in response to bid request in this package, and in compliance with the description(s) and/or specification(s) attached hereto:  Note additional prices (such as unit prices must be included with the proposal).
NOTE: You must sign and complete the Bid Supplemental Form also.

PRICE:  

Description:

_____________________________________________________

Price in Numbers

_________________________________________________________________________
Price in Words
The following Addenda to the Bidding and Contract Documents are acknowledged:


Addendum No: ________________


Dated: ________________


Addendum No: ________________


Dated: ________________

OFFICIAL COMPANY ADDRESS______________________________________________                  
SIGNATURE_________________________________

PRINT NAME________________________________

TITLE__________________________________  PHONE_________________________________                   
DATE _________________________________  FAX____________________________________

Corporate Seal (if applicable)

BID SUPPLEMENTAL FORM

HART COUNTY BOARD OF COMMISSIONERS

DATE:  _____________________________   
NOTICE:  Hart County Purchasing Policy prohibits awards to a (1) county employee, (2) employee of a constitutional officer, (3) a Board of Commissioner Member,  (4) Constitutional Officer or to a company/business where a county employee/Constitutional Officer holds any interest.  These prohibitions also apply to immediate family members of those listed above.  By signing below you are confirming that these prohibitions do not apply to your company/bid.

References:  Name Title Organization Phone Number email address

Use RFP Format and ignore this section
The _____________________________________________(Bidder) takes the following exceptions to the specification and bid documents:

(Important: See section IIb)

SIGNATURE:  ________________________________________________________

OVERVIEW OF THE SCOPE OF WORK
The Hart County Board of Commissioners (referred to hereafter as ‘BOC’) is soliciting proposals from qualified aerial mapping contractors for the production of color digital orthophotography and digital contour topography.  The selected contractor will be responsible for all processes, labor, materials, equipment and management necessary to provide the deliverables specified for the project.  For purposes of this bid solicitation the terms “proposal”, “rfp”, and “bids” will be synonymous.
The award will be made to the Contractor who submits the proposal that is in the best interest of County.  Proposals will be evaluated based on the experience of the Contractor, the capability of the Contractor, the cost of the project, and other factors deemed by BOC to be in the best interest of Hart County.   The Hart County Board of Commissioners is soliciting this work in support of the tax maps of the Hart County Board of Assessors (BOA).
Aerial Photography

The digital orthophotos are to be produced from new (winter 2008) natural color aerial photography of Hart County.  The orthophotos will be horizontally georeferenced to the Georgia West State Plane Coordinate System NAD83 and vertically georeferenced to the NAVD88 vertical datum.  All ESRI shapefiles and ArcGIS 9.x feature classes, orthophotos, or other data created during the project shall be in this coordinate system using distance units of survey ft.
The areas to be covered and designated products, scales, resolutions and intervals are as follows: 

	Area
	Product

	Hart County (Approximately 257 sq. miles)
	1: 8400 (1”=700’ neg. scale, 1”= 100’ map scale), 0.5’ pixel resolution natural color digital photography

	Hart County
	2’ digital contour topography with corresponding DEM/DTM


Ground Control

The use of Airborne Global Positioning System (AGPS) technology is strongly encouraged for this project.  In addition to the airborne GPS control, ground control points will be required to supplement and verify the accuracy of the AGPS and support accurate aerial triangulations.  All submissions should include an in-depth discussion of the proposed control methodology, as well as the equipment that will be used for airborne GPS, if airborne GPS technology is included in the proposing firm’s approach.  Proposing firms will include with their submissions ESRI shapefiles and ArcGIS 9.x feature classes, in the correct coordinate system, showing approximate location of proposed ground control points and flight lines.

Aerial Triangulation Solution

As described in the Technical Specifications, a report will be required to document and ensure the aerial triangulation solution derived meets the minimum accuracy required for this project.

Digital Elevation Model (DEM) Collection

To avoid confusion, the following definitions will apply:

· Digital Terrain Model (DTM) – a rigorous data model that incorporates mass elevations points, spot elevations and breaklines at significant terrain breaks with a density level sufficient to support the generation of contours that meet the National Map Accuracy Standards for the desired contour interval.

· Digital Elevation Model (DEM) – a less rigorous data model to be used for creating digital orthophotos that meet the accuracy requirements as published in the National Map Accuracy Standards for the specified scale.

A DEM/DTM required to meet accuracy standards for this project must be produced as described in the Technical Specifications.  DEM/DTM data from any previous projects may not be used.  Submissions from all proposing firms should include an in-depth discussion of the DEM/DTM collection methodology being proposed, including all equipment and software that will be used.  All DTM/DEM collection should be in accordance with National Map Accuracy Standards and shall be captured at a density level sufficient to represent the shape of the ground.  If the proposing firm intends to employ autocorrelation methods for DEM/DTM collection, it is essential that this be clearly stated in the firm’s proposal, and as described in the Technical Specifications.

Digital Orthophotos

Digital orthophotos are to be produced at the scale indicated in the Technical Specifications and as outlined in this bid solicitation.  Proposing firms are to include an in-depth discussion of the orthophoto production methodology being proposed, as well as the equipment and software that will be used.  Orthophotos must be produced as described in the Technical Specifications.  Building lean should be addressed.  The Contractor shall provide solutions to help reduce or eliminate aerial photography mission issues, such as terrain relief and building lean.
2’ Digital Contour Topography

Hart County requests countywide 2’ digital contour topography.  Digital contour topography must be produced as described in the Technical Specifications.

Compliance with Specifications

All details of the contract will be checked for compliance by qualified, independent personnel.  Intermediate deliveries as well as the final product will be subjected to a rigorous QC process that includes, but is not limited to, visual inspection, review of ground control points, review of raw data from airborne GPS logs, and random sampling of spatial and elevation accuracy using GPS.  

In addition, Hart County requires the submittal of a monthly progress report no later than the 5th day of each month, clearly detailing the work accomplished during the previous month, anticipated work items for the upcoming month, real or anticipated problems on the project, and a copy of verbal contact records for the period.  

I. GENERAL INFORMATION FOR BIDDERS

Hart County reserves the right to reject any or all bids, further negotiate with one or more bidders, and, waive any technicalities or informalities if it is deemed in the best interest of the County.  Hart County assumes no responsibility in the costs incurred by the bidder in preparing a response.             

The Hart County Board of Commissioners reserves the right to waive technicalities, to accept or reject any and all bids or proposals and to waive any irregularity in any bid or proposal received, whichever is in the best interests of Hart County.
It is the bidder’s responsibility to verify all quantities and specifications are met to perform the work as specified herein, before submitting their bid.   Price submitted shall include all labor and materials for completion of the work.  In the event of a conflict between these specifications and any referenced specifications the higher quality specification shall supersede.   

All measurements given on the list of work to be done are approximate.  It is the contractor’s responsibility to verify all quantities and measurements necessary to perform the work as specified herein, before submitting their bid. 

Bids submitted and prices submitted shall be valid for 90 days after submittal of bids.  After this 90 day period, the bidder has the right to withdraw his pricing or be awarded the work at the bid price should the County choose to award this work.  If only one bid is received the County may choose to not open the bid and solicit additional bids prior to opening all bids in a public meeting.
The Contractor shall be responsible for all damage or injury to property of any character resulting from any act, omission, negligence, or misconduct in the prosecution of the work.  When any direct or indirect damage or injury is done to private or public property by or on account of any act, omission, negligence or misconduct in the execution of the work, the Contractor shall either restore at his own expense such property to a condition similar or equal to that existing before such damage or injury occurred; or shall make good such damage or injury in a manner acceptable to the owner of the damaged property and to the County.

If unit prices are required to be submitted with the bid, these unit prices will be applied to any changes that occur in the project as directed by the owner through a formal change order.  The unit prices submitted will include all expenses including engineering, profit, overhead or any other expenses occurring with the changed unit.  Changes/unit prices will apply to both additions and deletions of work.
II.   PREPARATION OF PROPOSALS
A.   Bidders must submit bids on the proposal forms provided and/or in the format provided.  Additional materials can also be included with the proposal.  Complete both the bid form and bid supplemental form.  Place the bid in both numbers and words on the bid form in the space provided.  In the event of a conflict between the number and words bid the price in words shall be used.   Place proposals and bid bond within an envelope addressed:  


Hart County Board of Commissioners

800 Chandler Street

Hartwell,  GA  30643

Attn:  Lawana Kahn

Place on outside of envelope:



“Bid for Orthophotography”   

B.    Any deviations (exceptions) from the bid specifications must be included on the Bid Supplemental form or indicated as “attached” clearly showing where such exceptions are included.  Such deviations may be evaluated by the Owner in making a final determination as to the selection of a bidder.  
Contractor shall list on the Bid Supplemental Form and proposal all of their proposed sub-contractors.  Sub-contractors must be licensed by the State of Georgia for their respective discipline (if applicable).  Changes in sub-contractors by the successful contractor after the bid award must be approved in writing by the County.  

C. Submit proposals filled out in ink or typewritten, without erasure, interlineations or changes. No bid changes will be permitted to be placed on the outside of the envelope.  If a bidder desires to change the bid prior to the deadline for acceptance, the bidder may remove place the revised bid in a new sealed envelope.

D. Make proposals in name of the principal and if a partnership, give names of all parties. Give exact post office address.  If an agent submits proposals, provide satisfactory evidence of agency authority with proposal.

E. Under Georgia Law, bidders must provide an affidavit of compliance with the Georgia Security and Immigration Compliance Act of 2006 forms for their company and any all subcontractors proposed under this work if this work is awarded to your firm.  (500 or more employees July 2007- June 2008, 100 or more employees July 2008-June 2009, all contracts after July 2009).
B.  RFQ PREPARATION

PROPOSALS MUST BE SUBMITTED IN THE FOLLOWING FORMAT.  NOT ADHERING TO THE FOLLOWING FORMAT CAN BE CONSIDERED NON RESPONSIVE AND THE PROPOSAL MAY BE DISCARDED BY THE OWNER AT THE OWNER’S DISCRETION:

A minimum of Five (5) copies of the proposal must be submitted, one of these must be unbound, 8.5X11 paper so that we can produce additional copies for internal distribution.  Color is optional.
FORMAT:

SECTION 1. Include Lump Sums, Rate Schedules and Fees as outlined in this rfp.   Include the bid form and bid supplemental form in this section.  A statement shall be included making reference to the acceptance of the provisions set forth in this RFQ and any variances to any statements included in the RFQ shall be described in detail.   The proposal must be signed by a duly authorized executive of the Consultant including date and title of signer.

SECTION 2:  A resume of your firm to include each key employee assigned to this project.  Also include Federal Standard Form 254 and Federal Standard Form 255.  If any proposed work is to be subcontracted to another firm not your full time staff, indicate which sub-consultant is proposed to perform the work as well as their credentials, costs and other pertinent information. 

 The following items must be included in the resources section:

1.
Equipment – A list of all major equipment that will be used on this project.  The equipment list should clearly indicate the geographical location of the equipment, the brand and model of the equipment, and the owner of the equipment.  If the proposing firm is planning to use subcontractors to complete this project, the ownership of equipment must be clearly stated, including the name of the individual firm who owns the equipment.  A camera calibration report, no more than three years old, for the aerial camera(s) that will be used for the project must also be included in the submission.

2.
Staff – A list of key staff members who will work on this project.  A concise resume must also be included for each of the listed staff members.  The firm by whom each listed staff member is employed must be clearly indicated in this list.  A description of how key project staff will be organized for this project should be included.  This list may include any staff members that the proposing firms believes to be “key” staff members, but the persons who will perform the following tasks must be clearly identified:

a. Project Manger

b. Chief of Surveys (or person(s) responsible for overseeing surveying tasks)

c. Chief Photogrammetrist (or person(s) responsible for overseeing photogrammetric tasks)

d. Analytical Photogrammetrist (or person(s) specifically responsible for overseeing analytical triangulation tasks)

e. Chief Pilot (or person(s) responsible for overseeing aviation operations)

f. Photo Lab Manager (or person(s) responsible for overseeing aerial film processing and handling)

g. LiDAR Specialist (if proposed)

If the proposing firm intends to use subcontractors to perform work on any portion of this project, the following information must be included in the proposal for each subcontractor:

1.
The name of the firm

2.
Number of years in business

3.
A general discussion of relevant experience

4.
Number of projects on which the proposing firm and the subcontractor have worked together 

5.
The specific tasks with which the subcontractor will be involved

6.
The physical location of the subcontractor’s headquarters (country, state, city, address)

7.
All physical locations at which the subcontractor will perform work on the project (countries, states, cities, addresses).  Proposing firms not intending to use subcontractors should place in this section a statement to that effect.

Note:  The bidder shall not retain or employ a consultant to which the Owner has a reasonable objection.

SECTION 3:  A comprehensive list of similar projects completed in the past ten years, to include the name and telephone number of the firm’s contact persons. the total number of countywide base mapping projects by year (involving aerial photography, ground control and orthophoto production) that the proposing firm has completed in the past ten years.  Proposing firms may list only projects that have been completed by the respondent’s firm.  Projects on which the firm’s employees participated while they were employed by other firms should not be listed.
SECTION 4.  Include a brief statement of your firm’s experience and qualifications or other information for the County’s consideration.  The qualifications should include listing of all experience specifically related to similar projects in which your firm has participated.

Arbitration/Legal Action:  If the proposing firm has ever been involved in arbitration or had legal action taken against it on any project similar to the project described in this RFP, a brief description of the action and the resolution must be included in the proposal.

SECTION 5:  Technical:
Technical Approach:
This section must include an in-depth discussion of the proposing firm’s technical approach to this project.  To the extent practical, it should include details about the specific methodology to be used to accomplish each task including optional tasks.  This section should generally follow the outline of the attached Technical Specifications and address all of the points mentioned within it.  If a proposing firms wishes to suggest an alternative methodology or approach, the alternative should be described (along with a justification or description of the cost and benefits of the alternative) in the Alternative Approach section of the proposal.

Alternative Approach:
This section should include any alternative approach(es) that the proposing firm wishes to present for consideration by the BOC.  If the alternative approach(es) either create a need for additional steps or eliminate steps, it should be clearly stated a part of the approach. The possible quality, cost and accuracy benefits and detriments of the alternative approach should be clearly described.  

Project Deliverables:
This section should specifically list the items that the proposing firm would deliver to the BOC if selected for the project.  For the sake of efficiency and to eliminate redundancy, each county requires delivery of data, digital or otherwise, that pertains only to that County’s project area.  

At a minimum, the list should include:

Final flight plan, ESRI shapefiles and ArcGIS 9.x feature classes

Other flight related ESRI shapefiles and ArcGIS 9.x feature classes (see section 10.1.16)

One set of 60% forward overlap contact prints (untrimmed) 

Ground survey report

Ground control points, ESRI point shapefile and ArcGIS 9.x feature class

Aerial triangulation report

All differentially corrected airborne GPS data (x, y, z, date, time, PDOP, etc.)

One set of contact prints with control points symbolized and described or prints from digital photography (delivered upon project completion)

Four or more contiguous “pilot” orthophotos (.tif format)

Five MrSID compressed samples of four or more contiguous orthophotos

Video of LiDAR mission 

LiDAR Report 

LiDAR test points, 20 minimum, ESRI ArcGIS 9.x point feature class 
Digital elevation model, ESRI Compatible Formats

Aerial film negatives (upon request by the BOC)

Digital tile index, ESRI ArcGIS 9.x feature class (section 10.8.8)

Complete set of orthophotos, (.tif format, tiled)

Complete set of orthophotos (MrSID format, multiple compression ratios, tiled)

Two sets of orthophotos (MrSID, 1 each of 2 different compression ratios, single scene) 

Digital contour data, ESRI ArcGIS 9.x line feature class 
Spot elevation data, ESRI ArcGIS 9.x point feature class

Obscured areas, ESRI ArcGIS 9.x polygon feature class 
Project Schedule

This section should include a detailed schedule showing the dates upon which key project events such as aerial photography, ground control, analytical triangulation, DEM collection and orthophoto production will likely begin and end.  Other key events such as intermediate deliveries should also be shown.  It should be noted that, regardless of which options are chosen, the BOC expects complete delivery of:

· Orthophotos by June 30, 2008
· Orthophoto quality DEM by June 30, 2008
· Contour quality DEM by September 30, 2008
· Vector contours and spot elevations by November 30, 2008
SECTION 6:  Unit prices and price breakdown (for contractual and payment purposes).  This area is to break down the lump sum price so that the payment terms can be negotiated for the contract.  Contractors can list additional unit prices here so that changes uncovered in the work (that are beyond the scope listed in this bid) can be agreed upon in advance using unit price information.
SECTION 7:  Additional brochures, project history sheets or other information deemed appropriate for submittal.

III.     BIDDER’S RESPONSIBILITY
A. Before submitting their bid, the Bidder shall carefully perform all necessary investigations to inform themselves thoroughly as to the specifications needed for this work. 

IV.   INSURANCE, LAWS, PERMITS, LICENSES, REGULATIONS, ETC.
A. Licensure for work will be as required by any applicable regulatory agency.



B. The Contractor, in execution of the work, shall conform to all applicable Federal and State laws, Municipal Ordinances and rules and regulations of all authorities having jurisdiction over  the work, including in part, all construction codes and safety codes which may apply to (1) performance of work; (2) protection of adjoining and adjacent property; (3) maintenance of passageways, guard fences or other protective facilities; and shall obtain and pay for all permits, licenses and approvals necessary for construction of the work and give all required notices.

C. The Contractor shall arrange for all inspections required by Federal, State, and Municipal or other authorities having lawful jurisdiction and pay all fees and cost incurred.

D. The successful bidder shall be required to submit proof of workman’s compensation coverage for all employees of the bidder, as well as public liability insurance of at least $500,000/$1,000,000 limits and Errors and Omissions Insurance.  In addition, the successful bidder will be solely responsible for any damages done by their company (or their subcontractors and suppliers) to public utilities and/or personal property as a result of the execution of this Contract.  
E. Bidders must comply with the State of Georgia Public Works Laws for Bidding this work.  In general if the bid is greater than $100,000 a 5% bid bond must be included with the bid in the form of a Bid Bond or certified check in the amount of five percent (5%) of the total bid amount and a Consent of Surety form from a surety company licensed to do business in the State of Georgia.  
F. In addition, a Performance and Payment Bond in the amount of one hundred percent (100%) of the Total Contract Amount must be furnished upon award of this work.
V.  INTERPRETATIONS OR ADDENDA 

Any questions concerning this invitation should be directed via fax or mailed to:

Jon Caime, 

Hart County Administrator, 

800 Chandler Street

Hartwell,  GA  30643, 

Fax: 706-376-9477
Hart County reserves the right to reject any or all bids, to further negotiate with one or more bidders, and, to waive any technicalities and informalities, and to accept the bid deemed to be in the best interest of the County.
No oral changes or interpretations shall be made to any bidder regarding the bid Documents or any part thereof.  Every request for an interpretation shall be made in writing via fax or mail to: Jon Caime, Hart County Administrator, at the contact information above.  

Any inquiry received five or more days prior to the date fixed for acceptance of bids will be given consideration and addressed to all known bidders in the form of an Addendum.  Any changes or interpretations to the specifications shall also be in the form of an Addendum to the Bid Documents.  All Addenda will be faxed and mailed to each person holding Bid Documents, but it shall be the bidder’s responsibility to make inquiries as to the Addenda issued.  All such Addenda shall become part of the Bid Documents and all bidders shall be bound by such Addenda, whether or not received by the bidders.  It shall be the bidders responsibility to ensure delivery of any and all requests for interpretations.

VI.   OTHER REQUIREMENTS

NOT USED
VII. CONTRACT PERIOD, CHANGE ORDERS & PAY REQUESTS 

Contract work period and schedule shall be determined prior to signing a contract for this work.   Work shall be completed within this time period unless a Change Order is issued by the County extending the Contract period.  Such change orders may be issued for extenuating circumstances beyond the control of the Contractor.  All requests for change orders must be submitted within 30 days of the occurrence of such circumstances and approved by the Owner.

Project Schedule:
The BOC expects a flight date that falls between January 10, 2008 and March 1, 2008.  It should further be noted that BOC expects complete delivery of the digital orthophotos by June 30, 2008 regardless of which options are chosen.

If the bidder does not estimate that this work can be performed in this time period, the bidder may make an exception on the Bid Supplemental Form indicating the time period required for completion of this work submitted with the bid.  Such time estimate, either longer or shorter, may used as a determination factor in combination with the price submitted at the discretion of the County as determined to be in the best interests of the County.  The successful bidder will be required to complete the work in time submitted in the bid supplemental form if such time is included by the bidder in this form and accepted by the County.

VIII. LIQUIDATED DAMAGES

For each working day, as specified in the contract, that any work remains uncompleted after the contract time (including all extensions and adjustments of contract time) the sum of $200 per day will be deducted from any money due or to become due the contractor or his/her surety as liquidated damages.  Such deducted sums shall not be deducted as a penalty but shall be considered as liquidation of a reasonable portion of damages that will be incurred by the owner should the contractor fail to complete the work in the time provided in his/her contract.

TECHNICAL SPECIFICATIONS
Aerial Photography

Time and Conditions

Vertical natural color aerial photography shall be collected in winter 2008 (January-March) when deciduous vegetation is minimal and during the time of day when the sun angle is not less than 30 degrees.  Photography will not be undertaken when the ground is obscured by snow, haze, fog or dust, when streams are not within their normal banks, or when the clouds’ shadows will appear on more than five percent (5%) of the area in one photograph.  The photographs shall not contain objectionable shadows caused by relief or low solar altitude.

Flight Height

The flying height above mean terrain used for the aerial image acquisition should be 3600’ or lower for the development of the 1”=100’ scale orthophotography and 2’ contours.

Flight Plan

Included with the proposal submission shall be a proposed flight plan in ESRI line feature class format showing flight lines for the project area in the appropriate coordinate system.  Flight lines shall be flown in a north-south or east-west direction continuously across the corresponding project areas without interruption, with the principal points of the first two and the last two exposures of each flight strip falling outside the boundaries of the areas.  All side boundary exposures shall have at least 25% of the exposure area falling outside of County boundary.  The image coverage should support production of full-tile orthophotography at the project peripheries.  The final flight plan will be developed and submitted to the BOC as part of the project initiation phase.

Reflights

Unacceptable aerial photography shall be re-flown by the contractor in the designated flight season at no additional cost to the BOC, with the re-flight coverage overlapping the accepted photography by at least two stereomodels.

Overlap

Overlapping photographs/images in each flight line shall provide full stereoscopic coverage of the corresponding areas supporting current or future photogrammetric processes.  Consecutive photos/images in each flight line shall have a minimum average forward overlap of 60 percent.  Side image overlap between adjacent parallel flight lines shall, at a minimum, average 30% and on a per image basis shall be a minimum of 25%.

Crab and Tilt

Crab in excess of three degrees may be cause for rejection of a flight or any portion thereof in which the excess crab occurs.  Tilt of the camera from vertical at the instant of exposure shall not exceed three degrees, nor shall it exceed five degrees between successive exposure stations.   Average tilt over the entire project will not exceed one degree.  Photography falling outside these parameters will be quality checked for acceptability for production of the orthophotography and will be re-flown by the Contractor if found to be unacceptable.

Aircraft

A Global Positioning System (GPS) augmented navigational system must be used to ensure the acquisition of the aerial photography in accordance with the technical specifications.  All operations must be in conformity with applicable Federal Aviation Administration (FAA) regulations and ordinances. 

Flight Crew

Individual flight crew members shall have two years or more experience in flying photographic missions for aerial surveys.  In addition, it is required that crew members have at least one year of practical experience in the operation of the intended aerial camera system.

Aerial Camera

The project aerial camera(s) must be precise aerial mapping cameras designed for vertical aerial photography/image acquisition with a 9” x 9” format.  The camera system must be equipped with a low-distortion, high-resolution lens and built-in forward motion compensation (FMC).  The lens must meet or exceed all of the following requirements:

· A calibrated focal length of 153 mm ± 3.0 mm

· A maximum aperture of f4.5

· Radial distortion that does not exceed 10 micrometers

· Stereomodel flatness departure for any point ≤ 13 microns; average ≤ 6 microns

· A nominal 6-inch focal length with a usable angular field of view of at least 90º

· Area-weighted average resolution (AWAR) of the camera lens of 100 cycles/mm, as determined by a current USGS calibration report

· Eight fiducial marks recorded on each negative

· Shutter efficiency ≥ 70% at speed of 1/200 or 1/250 of a second

A USGS camera calibration report, no more than three years old, shall be submitted with the proposal for each aerial camera to be used to verify that the camera lens, focal length, light filter, shutter, image format and platen are all photographically adequate and within acceptable accuracy.

The absence of a calibration report verifying that the cameras meet the specification requirements may be cause for disqualification of the proposal.  The combination of camera, cone, lens, camera body and magazine(s) submitted for approval shall be, if acceptable, the only combination used for this project.  The entire project area shall be flown using one type of camera assembly for each mission.  If the dimensional stability of either camera has been disturbed since its last calibration, the contractor should have the camera recalibrated prior to acquisition of photography.  The contractor shall be ultimately responsible for errors caused because of incorrect calibration of the camera.

If a firm proposes to utilize a digital camera, it shall have metric quality and shall produce imagery as if it had been obtained from a traditional film camera (including stereoscopic coverage) and precision photogrammetric scanner.  Regardless of the camera type utilized, traditional or digital, accuracy requirements for all mapping products shall be met.

Film Data/Flight Labeling

The aerial camera system shall record actual flight data in the data chamber between successive exposures or otherwise outside of the exposed imagery.  The data will include the time and date of exposure, film type, camera aperture and shutter speed, camera serial number and focal length, FMC use, counter/exposure number, project identification, and other relevant project data.

Aerial Film

The aerial film used shall be a dimensionally stable color photographic emulsion with proper speed, grain and exposure latitude for production of high quality digital orthophotography at the specified scales/resolutions from the proposed flight altitudes.  Each scale of aerial photography shall be taken with film from the same manufacturer and from the same lot or batch to insure minimal variation in chemical composition. The film will be stored, exposed, processed and handled in accordance with film manufacturer recommendations.  Each scale of aerial photography shall be taken with one type of film.  Film that remains in the camera overnight must be rolled forward a minimum of three exposures immediately before additional photography is exposed on a subsequent date.

Photo Processing

Film processing (including developing, fixing, washing and drying of all exposed film) must be performed to provide the best images possible, with optimal contrast, tone, balance, resolution, uniformity in range of density, and fine grain quality. 

Film Titling

Each exposure shall be clearly labeled by mechanical means in ink.  Foil transfer using a film titler will not be acceptable.  Film labels shall be placed at the edge of the negative just inside the image area on the west edge for south-north flights or the north edge for west-east flights.  This labeling shall be at least 0.14 inches in height and shall include the following information as a minimum:

· Date of Photo

· Scale of Negative

· County Name

· Flight Line/Exposure Number

The "Scale of Negative" shall be given as a ratio scale, (e.g., 1:8400).  "Flight Line/Exposure" numbers will be numbered consecutively starting with Strip No. 1 and continued sequentially over all flight lines and scales and shall not be repeated anywhere within the photographic coverage of the contract.  "Exposure Numbers" for any flight strip will be numbered consecutively from "Exposure No. 1" and continued to the end of that flight line.  On south to north flight lines, exposure numbers will begin at the north end of the flight line, and on west to east flight lines, exposure numbers will begin on the west end of the flight line.  The aerial film shall be scanned to create the digital imagery before the film is titled and then the film is still in a relatively pristine condition.

Contact Prints

Contact Prints are only required if aerial triangulation is performed on analytical stereo plotters as opposed to softcopy technology.   All contact prints must be uniform in appearance.  Care must be exercised to achieve maximum detail in shadow, halftone and highlight areas.  Automatic dodging printers must be used to achieve required densities.  One set of 60 percent forward overlap contact prints must be printed and delivered untrimmed to show camera data.  An additional set of 60 percent forward overlap contact prints trimmed to the 9" x 9" photo image must be used in the analytical aerial triangulation process.  This set of contact prints must have the control points symbolized on the front of the photos and their corresponding locations described on the back of the photos.  The second set of photographs shall be delivered to the County at the end of the project, at no additional cost.

Aerial Film Disposition

The original aerial film negatives and all interim products shall be the property of Hart County.  The contractor will be responsible for storage of the film under proper conditions of controlled temperature and humidity for a period of five years.  The contractor shall not make, sell or loan copies of the aerial negatives or any other products without the written approval of the County.  The film shall be handled carefully before, during and after authorized use to ensure that the quality is not degraded and is safeguarded from the defects mentioned previously.  All film shall be stored in plastic containers designed specifically for that purpose.  Upon request, the film negatives shall be surrendered to the County.

Photo Index

Deliverables associated with the aerial photography phase of the project include:

1. A georeferenced digital photo index in an ESRI point feature class for the 1” = 100’ scale photography.  The coverage should contain points representing the actual photo centers of each exposure and each point shall be attributed with the date/time of exposure, flight line number (ascending from 1), and exposure number within the flight line (ascending from 1). 

2. A georeferenced digital photo index in an ESRI polygon feature class for the 1” = 100’ scale photography.  The feature class should represent the actual ground extent of each exposure using multi-part polygons that clearly illustrate the actual image overlap and crab.  Each polygon shall be attributed with the date/time of exposure, flight line number (ascending from 1), and exposure number within the flight line (ascending from 1).

The point and polygon features associated with each photo scale may be contained within the same ESRI geodatabase.

Terrain Model Specifications for LiDAR Approach

Overview

The contour data shall be generated from a bare-earth digital terrain model (DTM) which should be produced from a combination of an aerial LiDAR survey and photogrammetric stereocompilation.  The DTM shall be provided as a deliverable to the County in a mutually agreed upon ESRI-compatible format.

LiDAR System

The LiDAR survey shall be performed with a current-generation LiDAR system that has roll stabilization, simultaneous video capture, three range and intensity returns and a continuously operating envelope to allow for selection of a flight altitude that is optimal for the County’s terrain.  The LiDAR system must include a geodetic-grade airborne GPS/IMU system for accurate in-flight recording of sensor position and orientation.  The system can be operated from a fixed wing or rotary type aircraft, provided the aircraft speed can be decreased sufficiently to permit data acquisition supporting the project accuracy requirements.  

A calibration report for the total LiDAR system should be included in the proposal submission.

Flight Conditions

The LiDAR survey shall be performed when deciduous trees are generally absent of foliage to maximize terrain data acquisition over wooded areas.  The LiDAR flyover shall be performed at the time the aerial photography is captured.

Field Calibration

The contractor must develop a LiDAR calibration pattern on the ground, and will be expected to collect data over the calibration pattern at the beginning and end of each day’s LiDAR mission.  The contractor shall validate the quality of the LiDAR data at the end of each mission day.

Flight Planning

The mission should include parallel flight lines and, for quality control purposes, at least one cross-flight line.  The spacing between the flight lines shall have a sidelap of 25% or more.

The contractor shall have the flexibility of providing a flight path to create the necessary point density to meet the posting and accuracy requirements and to minimize the occurrence of data voids.

The contractor must document the mission date, flight altitude, airspeed, scan angle, scan rate, laser pulse rates and other information deemed pertinent and provide that information to the County.

GPS Base Stations

The contractor must select the GPS base station(s) carefully to ensure reliable differential processing of airborne GPS data. The simultaneous use of a minimum of two GPS base stations during the mission is required.
Quality Control

Quality Assurance/Quality Control (QA/QC) of the LiDAR-derived data is the responsibility of the contractor.  This QA/QC process shall include reviews of flight alignments and evaluation/testing of the LiDAR bare-earth DEM accuracy.  For the latter, the contractor shall separately evaluate the DEM accuracy for the main categories of ground cover listed below.

· Bare earth and low grass (plowed fields, lawns, golf courses)

· High grass and crops (hay fields, corn fields, wheat fields)

· Brush lands and low trees

· Fully covered by trees (hardwoods, evergreens, mixed forests)

· Urban areas (high, dense, manmade structures)

The contractor shall evenly distribute sample points throughout each category area being evaluated and shall not group the sample points in a small sub-area.  The contractor must select a minimum of 20 total test points per county across the five categories listed above.

The contractor shall select the test points carefully in areas of the highest PDOP to evaluate DEM accuracy under trees and in vegetation representative of the study area.  Test points on sloping or irregular terrain would be unreasonably affected by the linear interpolation of test points from surrounding DEM points and, therefore, shall not be selected.

An ESRI point feature class should be provided to the County that depicts the test points chosen.  Each point should be attributed with its ground cover category, LiDAR derived elevation, “control”/comparison elevation, and method of deriving the “control” elevation (e.g., Survey, Survey GPS, Photogrammetrically).

Airborne GPS;
Overview

The aerial cameras/sensors used for the aerial survey work shall be interfaced with geodetic-grade airborne GPS/IMU systems for accurate initial georeferencing of the aerial imagery/data at the time of acquisition.

Accuracy

Camera perspective centers must be accurate to within 0.10 m in X, Y, and Z.  The proposing firm must clearly confirm in the proposal whether or not the estimated accuracies for the positions determined at each instance of camera exposure meet the requirements for this project.  GPS antenna positions shall be accurate to within 0.05 m.

Ground Stations

The contractor shall employ multiple GPS ground stations during the flight missions.  All base stations utilized must be in appropriate locations within the project area in order to allow for accurate post-processing of GPS data.

Satellite Geometry

The Positional Dilution of Precision (PDOP) and the Geometric Dilution of Precision (GDOP) shall not be greater than three (3) for 90% of the flight lines and not greater than five (5) for the remaining 10%.

Reporting

At the conclusion of the airborne GPS collection, the contractor shall be required to submit the differentially corrected GPS data to the County.  The GPS data should not be manually edited in any way and should include at a minimum the corrected x, y, z coordinates, PDOP, date, time, and be in a mutually agreed upon format that the County can read.

Ground Control Survey;
Overview

Targeted ground survey points (existing or newly established) shall be used to quality control check and supplement the airborne GPS/IMU survey data and the project base mapping.  The density and pattern of control shall support accurate aerial triangulation of the aerial photography as needed for final georeferencing of the imagery to the project accuracy standards.  Each proposing firm should specify on the flight map, included with their proposal, the ground control points that shall be required for the project. 

Newly Established Ground Points

All newly established ground points shall be marked in the field with brass capped permanent monumentation for monuments within the County area.  The points shall be placed on accessible public lands/areas in locations where they are unlikely to be disturbed.  Description/recovery sheets for the points shall be included in the project survey report.  Optional pricing for applying NGS Bluebook Standards is requested for all monumentation that lies within the County area.

Targets

All control points will be targeted with flagging material attached securely to the ground or painted on surfaces with the County’s permission.  Targets will be an appropriate size, shape and color to indicate the ground control point locations on the aerial photography.  The contractor shall be responsible for monitoring the target locations until the aerial flyover is completed and will remove temporary targets (not painted) within two weeks of completion of the flyover.

Control Accuracy/Datum

All horizontal ground point locations used for the project shall be of second-order Class II (1:20000) accuracy or higher on the Georgia Stateplane West Coordinate System NAD1983, HARN adjusted.  The vertical ground control locations shall be of third-order, 5 cm accuracy or higher on the NAVD88 datum.  The datums indicated shall be the project datums, with units expressed in US survey feet.

Ground Survey Report

Upon completion of the ground survey work, and before initiation of any aerial triangulation work, the contractor shall supply a Survey Report to the County.  The report will provide an inventory of all points obtained for this project, documentation of the survey method, accuracy and location of surveyed points.  In addition to the written report, a georeferenced, ESRI point feature class of the ground control points that will be used in the project should be submitted.  Each point should be attributed with its x,y,z coordinates in the Georgia West Stateplane coordinate system, using units of survey feet.  In addition, each point should be attributed with a description of what is used to mark the point on the ground. 

Aerial Triangulation;
Overview

Softcopy or fully analytical aerial triangulation procedures shall be used to check and densify the project control as needed to support base mapping meeting the project accuracy standards.  The triangulation covering an area shall be performed directly on the scale of aerial photography used to produce the mapping of the area without the use of control transfers from other photo scales.

Triangulation Points

Where softcopy triangulation procedures are used, the triangulation passpoints generated through the image correlation process will be rigorously reviewed and filtered as needed to remove points with error residuals outside of tolerances supporting the project accuracy requirements.  Triangulation points shall be manually added as needed to fully and accurately control/georeference each image of the photography.  The pattern and density of points shall be at least equal to that which can be achieved with an analytical triangulation process, with the expectation of significantly higher numbers of points being generated throughout the photo to increase accuracy through redundancy.

For the aerial triangulation process, passpoint locations shall be manually selected by reviewing the control photographs with a pocket stereoscope or other suitable stereo-viewing device.  Selected passpoints shall be located, symbolized and labeled on the image side of the control photographs.  All selected passpoint locations shall lie on unobscured, level ground whenever topographic conditions permit.  Particular care shall be taken in the selection of natural tie points as passpoints.  When possible, passpoints should be field-recoverable.  An additional effort should be made to avoid the placement of passpoints in areas of very bright background that could render a passpoint unusable (not locatable) on the orthophoto negatives.  Each frame shall carry a minimum of nine passpoints, with the exception of end frames of flight lines, which shall carry a minimum of six passpoints.  A point shall lie near the corner of each neat model, and one point shall lie near each nadir position of each frame.  It is recognized that deviation from the ideal distribution may be necessary for those photographs covering bodies of water and areas of heavy ground cover.  Tie points between strips shall occur with a frequency of at least one per frame.  Generally, wing passpoints within lines of flight shall also serve as tie points between strips.  No points shall be closer than 5 mm to the photo edge.

All analytical triangulation points shall be “pugged”/drilled into dimensionally stable, emulsion-up photographic film diapositives of the aerial photographs and stereoscopically transferred between adjacent photos and flight lines using a currently calibrated, 2-micron point marking and transfer instrument.  Photo coordinate mensuration shall be performed on a currently calibrated analytical stereoplotting system with 2-micron pointing accuracy.

Data Processing and Accuracy

The triangulation data for the project shall be processed in a single “block” of images/photographs for the entire project area or in large photo blocks rigorously tied together through triangulation of common flight lines.  The triangulation program used must have the facility for consideration of airborne GPS/IMU as well as ground survey data, removing systematic errors, performing a rigorous block and bundle adjustment, and printing and outputting all measurements and/or calculations associated with the aerial triangulation process.

The horizontal and vertical individual point and overall root mean square errors of the aerial triangulation process shall be documented in the aerial triangulation report and shall not exceed 1/5000 and 1/10000 of the flying height, respectively.

Reports

For each completed triangulation block, the contractor will furnish as a deliverable a triangulation report containing a summary of the procedures and technologies used and results achieved and copies of triangulation input and output showing triangulation point weightings and residual errors and overall block RMSE.  The triangulation report should include quality control checkpoint results and documentation of discarded control points.

Film Scanning;
Overview

For those firms not using a digital camera, the photo imagery used for the digital orthophoto generation and softcopy photogrammetric processes shall be produced by direct scanning of the aerial film on a first-order (2-micron precision and accuracy) photogrammetric scanner operating in an enclosed, “clean-room” type environment.  The film will be scanned before it is used for any contact printing or any other photo reproduction work when it is in a relatively pristine condition.  The film surface will be cleaned of significant dust particles as needed before being scanned.

Scan Resolution

The scan resolution/aperture used shall be 14 microns (1800 dpi) or finer.

Scan Quality 

The raw scanned imagery shall be predominately free of image anomalies due to dust particles, film scratches, Newton rings, etc.  The scan histogram shall be set to ensure that shadow and highlight detail on the aerial film is preserved in the scanned digital imagery.  The scanned imagery shall have an appropriate initial tone/color balance and high resolution and geometric quality.

Digital Elevation/Terrain Model

Overview

The contractor shall produce a new digital elevation model (DEM) supporting the digital orthophoto rectification and contour topography generation.

DEM/DTM Components

The DEM/DTM data shall include a grid of mass points at an appropriate spacing (generally equally to or less than ½” of the corresponding target map/image scale), additional spot elevations at high and low points as needed, and breaklines and skeletal lines for all relevant abrupt and gradual breaks in terrain.  The DTM supporting contour generation shall include outlines of obscured areas.  

DEM Production

The DEM/DTM mass points can be photogrammetrically stereocompiled from the project aerial photography and/or produced via an aerial LiDAR survey.  The DEM will consist of points spaced at regular intervals along a grid supplemented with breaklines at all significant terrain breaks.  The DEM must be captured at a density level appropriate to support the orthophoto accuracy required for this project.  Density of the DEM array will vary proportionately with the range of terrain variation.  DEM data from previous mapping projects may not be used.  Proposing firms should describe in their proposals the approximate grid spacing that will be used for each photo scale.

The DEM/DTM breaklines, skeletal lines and obscured areas shall be photogrammetrically stereocompiled from the project aerial photography.  The break​lines and skeletal lines will be sufficient to ensure proper accuracy and appearance of the orthophotography and optional contour topography.  The DEM breaklines compiled for the orthophotography will include bridge decks/overpasses and other significant elevated features.  The DTM breaklines for the optional contour mapping will include hydrography, road edges/centerlines and other significant linear breaks affecting contour formation.

This entire network of collected points will be captured and stored on a per-stereo-model basis and will be merged with adjacent models to create a TIN (Triangulated Irregular Network) array.  The DEM/DTM production will cover the entire County area and beyond as needed to produce accurate, full-size orthophoto image tiles at the project periphery.

Quality Control

The DEM/DTM data will be subject to manual and/or automated quality control review processes to check for sufficient data density, proper coverage, absence of “spikes”/anomalies, etc.

Deliverable

The DEM/DTM shall be provided as a deliverable to the County in the form of an ESRI point feature class containing all of the points and an ESRI line feature class showing the break lines. 

Digital Orthophotography:
Overview

The input for the production of the County’s digital orthophotography shall include the scanned aerial imagery, the DEM/DTM, the control/aerial triangulation information and the calibration data for the project aerial camera.  This data shall be combined to georeference the digital imagery and remove relief displacement in a pixel-based rectification process.

An agreed upon pilot project area consisting of at least four designated contiguous digital orthophotos will be produced and presented to the County for review and approval prior to the full-scale production of the final digital orthophotos.  There shall be mutual agreement as to the quality of the image that is to be the standard to which subsequent orthophotos will be compared for acceptance or rejection.

Scale/Resolution/Coverage

All orthophotography will be produced so as to comply with accuracy standards given in Reference Guide Outline – Specifications for Aerial Surveys and Mapping by Photogrammetric Methods for Highways that was developed by the American Society of Photogrammetry for the US Federal Highway Administration in 1968.  Orthophotography for the entire County area will meet this accuracy standard at the 1”=100’ scale and will be comprised of 0.5’ pixels.  Full image tiles will be produced to cover the project area peripheries.  Resampling of the imagery to the target pixel resolutions shall be accomplished with bicubic or cubic convolution algorithms.  The imagery used in the rectification and resampled to the specified pixel resolutions must initially have pixel resolutions that are finer than the specified resolutions; resampling from coarser to finer resolutions is not permitted.

The Reference Guide Outline states that Ninety (90) percent of all well defined ground-based points appearing in the orthophotography will be accurate to within at least 1/40  inch of "true" (e.g., accurately field surveyed) coordinate position and no such points will be displaced by more than 1/20 inch of true coordinate position.

Radiometry

In the orthophoto production process, image brightness/radiometry shall be represented by 256 levels (0-255) for each of red, green and blue bands, with uniformly varying color shades.

Orthorectification and Image Processing

The imagery shall be orthorectified using orthophoto software providing a three-dimensional photogrammetric space resection equation giving reliable positional and relative accuracy of features depicted on the image across the entire County area.  The rectified images shall be tone/color and contrast balanced and mosaicked/edge-matched to adjacent images using automated and/or manual image processing techniques.  The processes will select optimal (central) portions of the rectified images and combine these into a “seamless” image representation, with no apparent edges or breaks in tone/color or feature geometry.  

Localized adjustment of the brightness values shall be performed as required to minimize tonal differences between the join areas.  For this adjustment, the orthophoto judged by visual inspection to have the better contrast shall be used as the reference orthophoto.  Localized brightness values of the adjacent orthophoto shall be adjusted to that of the reference orthophoto.  When possible and feasible, the area adjusted should be bounded by a tonal-break ground feature such as a road, field line, shadow line, etc.  The radiometric adjustment shall not compromise the accuracy, clarity or resolution of the orthophotography.  The orthophotography shall be free from defects and inconsistencies within and across the individual rectified images.

Bridges/Overpasses

All bridges/overpasses and underlying features shall retain their correct ground location and geometry in the digital orthophotography.

Quality Control

As the rectification and image processing is completed, the orthophoto images shall be subject to thorough manual quality control inspection with the following acceptance criteria being observed:

· Geometric accuracy of images meeting project standards (Reference Guide Outline…)

· No distortion of ground features (e.g., roads, railroads, bridges/overpasses, buildings) by inadequate rectification, including bending/warping of roads/railroads/bridges and excessive or mismatched building lean

· No “gaps” in imagery or missing imagery at area peripheries

· No significant scratches, dust, lint, compression artifacts, stretching, blurring or other image anomalies.  Rectified image quality to be equal to or better than the original aerial negatives

· Feature edge and tone match within specified tolerances

· Consistent image radiometry

Data Structure/Data Delivery

Orthophoto images will be delivered to the County in uncompressed TIF/TFW format on appropriate media that is properly labeled.  In addition to the uncompressed images, a set of compressed images will also be delivered to the County.

A sample set of four or more adjacent orthophotos, merged and compressed using MrSID software will be created with compression ratios of 1:10, 1:20, 1:40, 1:50 and 1:100.  The five sample files will be sent to the County on CD for evaluation.  After the County selects two compression ratios, the selected contractor will create and deliver two sets of MrSID compressed orthophoto images on CD.  Registration files compatible with ESRI ArcInfo software will be included for each compressed image.

The final digital orthophotography will be provided in stateplane coordinate grid-defined modular tiles covering 2500’ x 2500’ for the 1”=100’ scale/0.5’ pixel orthophotography.  The orthophotography will be referenced to a master tile index and tiles will be named by corner coordinate location and/or other specified system.  A MrSID compressed version of the orthophotography in individual tile or block mosaic form at the selected compression factor will also be furnished.  The delivery will include metadata in the specified format.  Additionally, a digital tile index in an ESRI polygon feature class should be provided that serves as an index for locating the appropriate image for any given geographic area.  The feature class should contain polygons that are coincident with the ground extent of each .tif file.  The polygons should be attributed with the image file name that corresponds to the geographic area. 

Contour Mapping:
Overview

The digital 2’ contours will be generated directly from the project DTM data.  Contour data will not be required beyond the designated project areas.  

Contour Generation

The contours will represent the shape of the terrain within the project accuracy standards, and will clearly depict all drainage, road crowns, stream banks and other areas of terrain change.  A TIN-based program capable of separate processing of mass point, breakline and skeletal line data shall be used for the contour generation.  The contour vectors will be produced in continuous, topological form with elevation attributes assigned.  The 10’ interval lines will be attributed as “index” contours while the balance of the contour lines will be attributed as “intermediate” contour lines.  Contour lines shall be split as they transition from an obscured area to a non-obscured area and should be attributed separately so as to indicate their approximate nature.  No blank areas are permitted and all contour lines shall be continuous.

Spot Elevations

Spot elevation data shall be used to supplement elevation data provided by contours, generally where exact elevations are needed and in areas of relatively flat terrain where the contours are widely spaced.

Spot elevations shall be provided in an ESRI coverage feature class and should contain points for the following locations:

· At road/railroad intersections

· On the road centerline at the abutment and center of bridges and similar structures

· On the road centerline over major culverts

· At the crest of closed contours

· At the lowest point of closed depression contours, significant saddles, cuts, and depressions

· In areas of dense vegetation where the ground is visible

· Near the center of open bodies of water

The surface elevations of all open water bodies shall be indicated by one or more water elevation readings near the center of the water body, or the portion of the water body shown on the map.

Spot elevations shall be shown in other areas with sufficient frequency so that there is a maximum ground distance of 200’ in any direction between a contour and a spot elevation.  All spot elevations shall be attributed with their elevation to the nearest one-tenth of a foot.

Obscured Areas

In addition to the continuous contour lines and the spot elevations, an ESRI polygon feature class of obscured areas shall also be provided.  The polygons should include only those areas that are truly obscured and should not be over-done in an attempt to limit liability on the part of the contractor.

Quality Control

The optional digital topography shall be thoroughly quality control checked and edited, including review against the corresponding digital orthophotography and review directly in the target GIS environment.  The digital topography will be an accurate, clean, seamless, and appropriately attributed digital vector representation.
The digital contour topography will meet or exceed the accuracy standards of the Reference Guide Outline, which states that ninety (90) percent of elevations determined from contours in non-obscured areas shall have an accuracy with respect to "true" (e.g., accurate field surveyed) elevation within one half the contour interval (1' for 2' contours) and the remaining 10% of such elevations shall not be in error by more than one full contour interval.

Data Delivery

The digital topography will be delivered to the County in an ESRI line feature class format, along with the specified metadata on appropriately labeled/indexed media.  Backup copies of digital topography will be maintained by the contractor for a period of 5 years at no cost to the County.

End of Bid Package
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