State of California – California Technology Agency (CTA)  
California National Hydrography Dataset LiDAR to Linework Technical Pilot
October 2011

EXHIBIT A

Statement of Work

1.0 DESCRIPTION OF SERVICES TO BE PROVIDED

Pursuant to the California Master Service Agreement (MSA) Contract Number XXXXXXXXXXX, this Statement of Work (SOW) is entered into between the California Technology Agency (CTA) and both California State University Chico (CSU Chico) Center for Excellence and California State University Northridge (CSUN) Geography Department, hereby referred to as the Centers for Excellence, for the California National Hydrography Dataset LiDAR to Linework Technical Pilot.

2.0 PERIOD OF PERFORMANCE

The agreement shall commence on October 31, 2011, or the date the Agreement is signed and approved, and end on March 30, 2012. 

3.0 BACKGROUND 

The CTA seeks to increase the quality of the National Hydrography dataset (NHD) within the State of California and increase the overall viability of the California Department of Water Resources (DWR) taking on the stewardship of California’s portion of the NHD. The National Hydrography Dataset (NHD) is the surface water component of the National Map, created by the United States Geological Survey (USGS). The NHD is used as a resource for all State of California agencies, based on the both accessibility using an online viewer and by geodatabase download. The NHD is used in resource planning, environmental review and flood risk evaluation.

The Centers for Excellence have assembled teams of professionals to accomplish this project. This includes GIS professionals, systems experts, and development staff. The Centers for Excellence teams will work closely with CTA and DWR stakeholders throughout the project. The Centers for Excellence project management structure is as follows:

	Staff
	Title
	Role

	Jason Schwenkler
	CSU Chico Geographical Information Center Director
	Project Manager

	Dr. Shawna Dark
	CSUN Department of Geography Chair
	Project Manager

	
	
	

	
	
	

	
	
	

	
	
	



The overarching goals of this project are to derive hydrography linework and attribute data through modeling with ArcGIS products and location specific LiDAR suitable for conflation with the NHD and actually upload and conflate said linework with the NHD. Centers for Excellence will derived hydro-enforced linework for many sample locations within the State while documenting the technical workflow and hours estimates of a hydrography linework derivative process within budget and timeline constraints, and is scalable for future uses. Sample locations will be determined in a separate document, LiDAR Technical Pilot Project Sample Locations.

4.0 TASKS TO BE ACCOMPLISHED/FUNCTIONS TO BE PERFORMED
The tasks will be organized into multiple stages that will be carried out during the project.

Stage 1 –Discovery and Workflow Design
This initial stage focuses on defining the core process used by other groups producing hydrologically enforced linework for the NHD (including but not limited to California’s Marin County and Iowa State’s NHD group) and outlining a process that could be implemented across California.
1.1 Centers for Excellence will examine workflows by other groups producing hydrologically enforced linework from LiDAR and determine a suitable workflow for production of linework using ArcGIS Desktop 10 (with the most recent service packs) and utilizing ESRI extensions as needed. Compatibility with ArcGIS Desktop is required for all deliverables and workflows. The workflow (with geoprocessing presented in ArcGIS Desktop’s ModelBuilder tools) will include producing a topology and having steps to address topology errors. Additionally, steps preparing LiDAR need to be included in the workflow and ModelBuilder tools.
1.2 Centers for Excellence with meet with DWR to discuss developed workflow and demonstrate functioning workflow, modifying as requested by CTA or DWR. Additionally discussed will be possible refinement of the overall project scope and identify project milestones, and interim and final deliverables as needed.

Stage 2 –Hydrography Linework Sample Production A
This stage focuses on running some of the sample LiDAR through the workflow while documenting accurate hours estimates for the process and checking with CTA/DWR to ensure the workflow is satisfactory, making modifications as necessary.
2.1. Centers for Excellence will derive sample linework while documenting accurate hours estimates for actual LiDAR preparation and linework derivation. LiDAR used for linework derivation should meet or exceed superb quality standards as outlined in the LiDAR Technical Pilot Project Quality Expectations.
2.2. Centers for Excellence will meet with DWR to display sample hydrography linework at 20% of Sample Linework production, at this point modifying workflow as requested by CTA or DWR.
2.3. Centers for Excellence will meet with DWR to display sample hydrography linework at 30% Sample Linework production if workflow modifications were requested by CTA or DWR.

Stage 3 –Quality Assurance and Comparison of Linework A
This stage focuses on completing a quality assurance profile for the linework derived in Stage 2 and subsequently meeting with CTA/DWR for review and modifying workflow as necessary.
3.1 At 50% Sample Linework Completion, Centers for Excellence will run Quality Assurance on a portion of the Linework to be determined by DWR. Quality Assurance will evaluate standard topology elements as well as compare Sample Linework to existing NHD Linework derived by existing Substewards. If substantial differences exist between NHD Linework derived by the workflow and NHD Linework derived by existing Substewards, and any of the parties involved desire, verifications can be made against high quality imagery or by ground truthing.
3.2 Centers for Excellence will meet with DWR to review QA data and comparisons. If modifications need to be made to increase quality of linework derived from the workflow they will be made at this point before continuing onto Hydrography Linework Sample Production B.

Stage 4 – Hydrography Linework Sample Production B
This stage focuses on running the remaining sample LiDAR through the workflow while continuing to document accurate hours estimates for the process and checking with CTA/DWR to ensure the workflow is satisfactory, making modifications as necessary.
4.1 Centers for Excellence will continue deriving sample linework while documenting accurate hours estimates for actual LiDAR preparation and linework derivation.
4.2 Centers for Excellence will meet with DWR to display sample hydrography linework at 60% of Sample Linework production, at this point modifying workflow as requested by CTA or DWR.
4.3 Centers for Excellence will meet with DWR to display sample hydrography linework at 70% Sample Linework production if workflow modifications were requested by CTA or DWR.
4.4 Centers for Excellence will complete sample linework derivation and hours estimates before moving onto Stage 5.

Stage 5 –Quality Assurance and Comparison of Linework B
This stage focuses on completing a quality assurance profile for the linework derived in Stage 4 and subsequently meeting with CTA/DWR for review and modifying workflow as necessary. At the end of this Stage all LiDAR will have been run through the final workflow.
5.1 At 100% Sample Linework Completion, Centers for Excellence will run Quality Assurance on a portion of the Linework to be determined by DWR. Quality Assurance will evaluate standard topology elements as well as compare Sample Linework to existing NHD Linework derived by existing Substewards. If substantial differences exist between NHD Linework derived by the workflow and NHD Linework derived by existing Substewards, and any of the parties involved desire, verifications can be made against high quality imagery or by ground truthing.
5.2 Centers for Excellence will meet with DWR to review QA data and comparisons. If modifications need to be made to increase quality of linework derived from the workflow they will be made before continuing to Linework Conflation with NHD.
5.3 Before beginning Linework Conflation with NHD all Sample LiDAR is to have been run through the final version of the workflow derived by Centers for Excellence.

Stage 6 –Linework Conflation with NHD
This stage focuses on conflating linework with the existing NHD.
6.1 When all Sample LiDAR has been run through the final version of the workflow to 100% Sample Linework Completion, Centers for Excellence will conflate XXX% of linework with the existing NHD while documenting hours for conflation.
6.2 Centers of Excellence will review conflation results with DWR.

Stage 7 –Knowledge Transfer
This stage focuses on transferring all documentation and workflow process knowledge to DWR.
7.1 Centers for Excellence will prepare an ArcGIS Desktop ModelBuilder tool to carry out the geoprocessing portions workflow designed and provide both this model with documentation and thorough instructions on the use of this model including screen shots. An ArcGIS Desktop ModelBuilder tool, documentation and thorough instructions with screen shots will also be prepared by Centers for Excellence on the preparation of LiDAR for the hydro-enforced linework workflow/model unless these steps are incorporated into the primary workflow/model.
7.2 Centers for Excellence will demonstrate both the preparation of LiDAR for the hydro-enforced linework model and the hydro-enforced linework to DWR in a meeting as well as produce and provide video of the same process to DWR.
7.3 Centers for Excellence will deliver to DWR:
7.3.1 Electronic copies of all finalized GIS data files, or non-GIS files containing spatial data (such as in Excel worksheets), in any format that was used, including but not limited to feature classes, shapefiles (all components), geodatabases, coverages, grids, etc. All data, subject to DWR review and approval, shall comply with all aspects of DWR’s current GIS Spatial Data Standards. Each data file shall include or be attached to metadata in compliance with the current DWR GIS Metadata Standards within DWR’s GIS Spatial Data Standards. Metadata shall include detailed descriptions of: creation methods, analysis steps, spatial and attribute accuracies/completeness, complete data dictionaries, and any other relevant information that could affect interpretation of applicability of these data toward any potential purpose. All data shall be provided in NAD83/NAVD88 reference datums.
7.3.2 All other physical or electronic components used to create any printed or electronic product, so that DWR obtains the capability to open and print any document, figure, plate, profile, table or graph included in this task order, and edit them as necessary. These include, but are not limited to: all GIS data files used to produce any map, regardless of the file origin; all finalized GIS document files such as, but not limited to, ESRI ArcMap Document (MXD) files and style sheets and files for all symbology used in any GIS product; any linked or embedded tables, graphics or text that were included in any map layout, all in a form that permits editing; all image files.
7.3.3 Electronic copies of all source data (including, but not limited to, GIS files) and significant intermediate processing step files used to generate final data files.
7.3.4 Submit all geoprocessing methods as ArcGIS ModelBuilder tools. The ModelBuilder tools shall provide the ability to recreate the processing steps used to create the deliverables and workflows developed and submitted under this contract.
7.3.5 All rights in copyrightable deliverables created by Centers for Excellence in the performance of work under this Agreement are the property of DWR and CTA.


5.0 DELIVERABLES 

Tasks/deliverables with timelines are listed below. If required, the deliverables and start/finish dates (within the overall span of the project, but not to extend past the contract end date) can be adjusted following the initial project planning stage with agreement by Centers of Excellence, CTA and DWR.

	Task/Deliverable
	Start
	Finish

	Stage 1 Discovery and Workflow Design

	Examine other workflows and produce initial workflow
	
	

	Meet with DWR/CTA and review initial workflow
	
	

	Modify initial workflow as needed
	
	

	Stage 2 Hydrography Linework Sample Production A

	Begin deriving Sample Linework
	
	

	Review Sample Linework to 20% with DWR
	
	

	Modify workflow as needed
	
	

	Review Sample Linework to 30% with DWR if workflow Modifications were requested by CTA or DWR
	
	

	Derive Sample Linework to 50%
	
	

	Stage 3 Quality Assurance and Comparison of Linework A

	Run Quality Assurance on XX% portion of Sample Linework
	
	

	Compare DWR designated portion of Sample Linework to existing NHD
	
	

	Review results with DWR
	
	

	Modify workflow as needed
	
	

	Stage 4 Hydrography Linework Sample Production B

	Continue deriving Sample Linework
	
	

	Review Sample Linework to 60% with DWR
	
	

	Modify workflow as needed
	
	

	Review Sample Linework to 70% with DWR if workflow Modifications were requested by CTA or DWR
	
	

	Derive Sample Linework to 100%
	
	

	Stage 5 Quality Assurance and Comparison of Linework B

	Run Quality Assurance on XX% portion of Sample Linework
	
	

	Compare DWR designated portion of Sample Linework to existing NHD
	
	

	Review results with DWR
	
	

	Modify workflow as needed
	
	

	Stage 6 Linework Conflation with NHD

	Conflate XX% portion of Sample Linework with NHD
	
	

	Review conflation results with DWR
	
	

	Stage 7 Knowledge Transfer

	Provide ModelBuilder Tool and Documentation to DWR
	
	

	Demonstrate to DWR Complete Workflow
	
	

	Provide Video of Workflow Process to DWR
	
	

	Deliver all data to DWR
	
	



6.0 PROJECT ASSUMPTIONS

The following are assumptions for this project:
· DWR will provide a Project Manager for this project. Centers for Excellence staff will perform the tasks outlined under the direction of the DWR Project Manager, working within the time and budget constraints. Supporting the project development, DWR will have these general responsibilities for the project:
· The DWR Project Manager will be the contact person to whom all project communication may be addressed, and who has the authority to act on all aspects of the project.
· CTA will provide sufficient access to appropriate levels of staff, business representatives, other users, and Agency management personnel, as appropriate to facilitate the accomplishment of tasks.
· Hardware and software costs and procurement are not included in the budget allocations for this contract.
· Centers for Excellence will have sufficient access to Sample Location LiDAR necessary for workflow testing.
· Review, testing, and acceptance of interim and final deliverables by DWR and CTA will occur within a timeline established during project initiation.
· DWR and CTA will work with the Centers of Excellence to avoid any delays that have the potential to postpone interim and final project deliverables. Measures for mitigation will be established to minimize delays and accommodate unforeseen issues that may arise throughout the project.

7.0 EQUIPMENT

It is assumed that this project does not require any additional equipment from Centers for Excellence.

8.0 QUALITY ASSURANCE AND COMPARISON PROCEDURES

Testing and acceptance procedures will be developed and established before Stage 3 of the project.

9.0 MAINTENANCE REQUIREMENTS

Centers of Excellence are under no obligation to perform additional updates after the term of the contract.

10.0 PAYMENT METHODOLOGY

See Exhibit B.

11.0 PRODUCTS AND SERVICES QUALITY CONTROL/QUALITY ASSURANCE

Consistent inability to provide quality products or services, as stipulated in Section 5, shall be grounds for termination of the individual or contracting agency providing services under this agreement.

12.0 PERFORMANCE MEASUREMENT

Consistent inability to provide quality products or services, as stipulated in Section 5, shall be grounds for termination of the individual or contracting agency providing support under this agreement.

13.0 PROJECT REPRESENTATIVE

The project representatives during the term of this agreement are as follows. Direct all inquiries to:

California Technology Agency
Scott Gregory, Geographic Information Officer 
1325 J Street 
Sacramento, California 95814
Phone (916) 403-9630
Scott.Gregory@state.ca.gov

California Department of Water Resources
Christina Boggs, NHD Subcommittee Chair
901 P Street, 2nd Floor
Sacramento, California 95814
P.O. Box 942836
Sacramento, California 94236-001
Phone (916) 651-7036
cboggs@water.ca.gov

CTA – California Technology Agency:



	Authorized Signer Name
	Title






	Signature
	Date





Centers for Excellence



	Authorized Signer Name
	Title






	Signature
	Date





	Authorized Signer Name
	Title






	Signature
	Date




EXHIBIT B

BUDGET DETAIL AND PAYMENT PROVISIONS

Payment will be made monthly.

1. For services satisfactorily rendered and upon receipt and approval of the invoices, the State agrees to compensate the contractor for actual expenditures as part of this Agreement. Vendor shall invoice CTA once a month based upon hours worked. Invoices will include supporting documentation listing the labor number of hours, hourly rate, and total, as well as a summary of completed activities for the specified period. Invoices will be submitted to the CTA project contact at the address specified.

1. Invoices shall include the Agreement Number and shall be submitted in triplicate not more frequently than monthly in arrears to:

Scott Gregory, MBA 
State Geographic Information Officer 
P: 916.403-9630 
C: 916 283-2340
1325 J Street
Sacramento, CA 95814

It is mutually agreed that if the Budget Act of the current year and/or any subsequent years covered under this Agreement does not appropriate sufficient funds for the program, this Agreement shall be of no further force and effect. In this event, the State shall have no liability to pay any funds whatsoever to Contractor or to furnish any other considerations under this Agreement and Contractor shall not be obligated to perform any provisions of this Agreement.

If funding for any fiscal year is reduced or deleted by the Budget Act for purposes of this program, the State shall have the option to either cancel this Agreement with no liability occurring to the State, or offer an agreement amendment to Contractor to reflect the reduced amount.

Upon receipt of a properly submitted, undisputed invoice, State shall pay contractor within forty-five (45) days or automatically calculate and pay the appropriate late payment penalties as specified in Government Code, Chapter 4.5, Section 927. In the event of an emergency, as defined in section 927.11, late payment penalties may not apply. 


EXHIBIT C

INFORMATION TECHNOLOGY GENERAL TERMS AND CONDITIONS

NOTE: Under the standard State contracting process “Exhibit C” is not included as a paper copy in the standard agreement package. As indicated on the Standard 213 face sheet, a copy of “Exhibit C” can be found on the Internet under web page address: 

http://www.documents.dgs.ca.gov/pd/modellang/GPIT0407.pdf



			EXHIBIT D

STATE MODEL
INFORMATION TECHNOLOGY
PERSONAL SERVICES SPECIAL PROVISIONS

1. Contract Type

1. Unless otherwise specified, the Statement of Work shall define and authorize work on a Fixed Price basis, with a guarantee of task completion.
1. To the extent that additional work not foreseen at the time this Contract is executed must be accomplished, Work Authorizations, as described in the Statement of Work, will be the means for defining and authorizing such work on a Labor Hour basis.

2. Personnel
1. Contractor personnel shall perform their duties on the premises of the State, during the State's regular work days and normal work hours, except as may be specifically agreed to otherwise by the State.	Comment by Christina Boggs: They’re not going to be working at the CTA offices…does this still apply?
1. The State reserves the right to disapprove the continuing assignment of Contractor personnel provided to the State under this Contract. If the State exercises this right, and the Contractor cannot immediately replace the disapproved personnel, the parties agree to proceed with any equitable adjustment in schedule or other terms that may be affected thereby.
1. The Contractor will make every effort consistent with sound business practices to honor the specific requests of the State with regard to assignment of its employees; however the Contractor reserves the sole right to determine the assignment of its employees. If a Contractor employee is unable to perform due to illness, resignation, or other factors beyond the Contractor's control, the Contractor will make every reasonable effort to provide suitable substitute personnel.
1. In recognition of the fact that Contractor personnel providing services under this Contract may perform similar services from time to time for others, this Contract shall not prevent Contractor from performing such similar services or restrict Contractor from using the personnel provided to the State under this Contract, providing that such use does not conflict with the performance of services under this Contract.

3. Responsibilities of the State

1. The State shall provide normal office working facilities and Equipment reasonably necessary for Contractor performance under this Contract. Any special requirements (e.g., reprographic services, computer time, key data entry, etc.) shall be identified in the Statement of Work.	Comment by Christina Boggs: They’re not going to be working at the CTA offices…does this still apply?
1. The State is responsible for providing required information, data, Documentation, and test data to facilitate the Contractor’s performance of the work, and will provide such additional assistance and services as is specifically set forth in the Statement of Work.
1. The Contractor will not be responsible for any delay, cost increase, or other consequence to the extent that it is caused by the State’s failure to fulfill responsibilities set forth herein. In the event of any claim for equitable adjustment to price, schedule, or both, the parties will negotiate in good faith regarding execution of a Contract amendment. Should the Contractor determine that a delay exists or is probable due to a failure of the State, the Contractor will promptly notify the State in writing.

4. Unanticipated Tasks 

1. In the event that additional work must be performed which was wholly unanticipated and is not specified in the Statement of Work, but which in the opinion of both parties is necessary to the successful accomplishment of the general scope of work outlined, the procedures outlined in this Section will be employed.
1. For each item of unanticipated work not specified in the Statement of Work, a Work Authorization will be prepared in accordance with the sample attached as Exhibit A.
1. It is understood and agreed by both parties to this Contract that all of the terms and conditions of this Contract shall remain in force with the inclusion of any such Work Authorization. Such Work Authorization shall in no way constitute a Contract other than as provided pursuant to this Contract nor in any way amend or supersede any of the other provisions of this Contract.
1. Each Work Authorization shall consist of a detailed statement of the purpose, objective, or goals to be undertaken by the Contractor, the job classification or approximate skill level of the personnel to be made available by the Contractor, an identification of all significant material to be developed by the Contractor and delivered to the State, an identification of all significant materials to be delivered by the State to the Contractor, an estimated time schedule for the provisions of these services by the Contractor, completion criteria for the work to be performed, the name or identification of the Contractor personnel to be assigned, the Contractor's estimated work hours required to accomplish the purpose, objective or goals, the Contractor's billing rates per work hour, and the Contractor's estimated total cost of the Work Authorization.
1. All Work Authorizations must be in writing prior to beginning work and signed by the Contractor and the State.
1. The State has the right to require the Contractor to stop or suspend work on any Work Authorization pursuant to the “Stop Work” provision of the General Provisions.
1. Personnel resources will not be expended (at a cost to the State) on task accomplishment in excess of estimated work hours required unless the procedure below is followed:

6. If, in the performance of the work, the Contractor determines that a Work Authorization to be performed under this Contract cannot be accomplished within the estimated work hours, the Contractor will immediately notify the State in writing of the Contractor's estimate of the work hours which will be required to complete the Work Authorization in full. Upon receipt of such notification, the State may:

0. Authorize the Contractor to expend the estimated additional work hours or service in excess of the original estimate necessary to accomplish the Work Authorization (such an authorization not unreasonably to be withheld), or

0. terminate the Work Authorization, or

0. alter the scope of the Work Authorization in order to define tasks that can be accomplished within the remaining estimated work hours.

6. The State will notify the Contractor in writing of its election within seven (7) calendar days after receipt of the Contractor's notification. If notice of the election is given to proceed, the Contractor may expend the estimated additional work hours or services. The State agrees to reimburse the Contractor for such additional work hours.

5. Invoicing and Payment for Services

a. During the execution of each Milestone (as set forth in the Statement of Work) which involves the delivery to the State of identified Deliverables, the Contractor may submit periodically to the State invoices reflecting a pro-rata cost of the Milestones, determined on the basis of the lesser of either:

1) The number of Deliverables provided to the State divided by the total number of Deliverables required to be delivered to the State, less a ten percent (10%) withhold, less any amounts previously invoiced; or

2) The number of work-hours expended by the Contractor in the performance of the task divided by the number of work hours scheduled for the task, less a ten percent (10%) withhold, less any amounts previously invoiced; provided that the Statement of Work may specify a withhold of more than ten percent (10%).

b. For those Milestones which do not involve delivery to the State of identified Deliverables, but which are of a continuing nature, the Contractor may submit invoices reflecting a pro-rata cost of the Milestone, less a ten percent (10%) withhold, less any amount previously invoiced. Actual progress payment amounts for such Milestones must be based on at least equivalent services rendered, and to the extent practicable, will be keyed to clearly identifiable stages of progress as reflected in written reports submitted with the invoices.
c. Upon completion of a Milestone in accordance with the acceptance criteria set forth herein, the full charge for such Milestone, less amounts previously invoiced to the State, may be submitted for payment. Nothing herein will be construed to waive or contradict any requirement of California Public Contract Code Section 12112 or any similar or successor provision.
d. In the event that work not specified in the Statement of Work is performed with the State’s written consent, invoices for services as reflected on Work Authorizations will be submitted to the State for payment. In no event shall the total amount paid for such work exceed ten percent (10%) of the value of personal services anticipated by this Contract.
e. Invoices prepared in accordance with this provision will not be submitted more frequently than monthly to the State.
f. In the aggregate, invoices reflecting progress payments will not exceed ninety percent (90%) of the ceiling amount of the Contract, with the balance to be invoiced upon completion of the Contract, in accordance with the acceptance criteria set forth herein.
g. In the event of a conflict between the terms of this Section 5 and those of the Section of this Contract entitled “Acceptance of Software,” the latter will govern.

6. Contractor Evaluation

In accordance with the California Government Code, Contractor performance evaluation will be completed within the guidelines of the State Contracting Manual, Section 9.08. The State contracting agency, upon Contract completion, will complete and forward the Contractor evaluation to the Department of General Services.
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