Scope of Work

National Park Service/ Northern Colorado Plateau Network

Colorado State University

Water Quality Monitoring for THE Northern Colorado Plateau NETWORK, Assessment and Planning

Purpose of Project

This project is part of the inventory and monitoring component of the National Park Service – Natural Resource Challenge.  The Challenge aims to increase the scientific capabilities of individual park units and to provide a scientific basis for resource management decisions.  Nationwide, parks have been organized into 32 Networks for purposes of planning and implementing long-term ecosystem inventory and monitoring programs.  These Networks need to prioritize common issues and identify the most significant potential impacts on major water resources that occur over the long term.  This project focus on the Northern Colorado Plateau Network (NCPN)  that is comprised of 16 park units in Utah, northern Arizona, western Colorado and southwest Wyoming.

The goal of the overall project is to design and implement a long-term water quality monitoring program for the Northern Colorado Plateau Network (NCPN) which is comprised of 16 NPS units.    This effort is intended to provide a bridge from extensive data collection efforts that have been recently completed, to an operational long-term water quality monitoring program.  Because the water quality monitoring program is intended to remain in place for more than 30 years, it is essential to follow a clear and logical sequence in the development of this monitoring program. A further outcome of this program is to identify regional issues and concerns with regard to water quality of the Network and identify (where possible) the link to park-specific issues.

This scope of work addresses the first phase of this process, which is the compilation and initial assessment of the existing information.  This assessment will include discussions with park managers to identify their current concerns and management priorities, as our efforts to collect and assess the existing data should emphasize water quality issues that are most pertinent to the protection and management of Park resources.  Based on this initial assessment the cooperator will prepare a set of recommendations on what to include in and how to proceed with a long-term monitoring water quality monitoring program.  

For the purposes of this initial project, water quality monitoring will primarily include chemical and physical aspects. This recognizes that the vast majority of available data that addresses park concerns will be physical and chemical in nature. Biological water quality monitoring data will also be included in this assessment, as data are available.

Follow-up phases:

The second phase of the overall project would be to design the water quality monitoring program, and this should follow immediately after the completion of the tasks in the first phase as outlined in this proposal.  This second phase should include additional consultations with park managers in order to identify and prioritize the key issues for the Parks in the NCPN.  The primary tasks would be to identify the water quality variables, sampling locations, sampling frequencies, estimated cost, and likely outcomes from the monitoring associated with each key issue.  The NCPN would then have to make the final selection of the issues that would be monitored, and this would be followed by an overall assessment of the proposed network to ensure comparability and maximum efficiency.

The third phase of the overall project would be to implement the monitoring program as a pilot project.  The reason for implementing the monitoring program as a pilot project is that it is virtually impossible to account for all of the sampling issues and logistics in the design phase.  By beginning the monitoring program with an initial, pilot phase, one can ensure that the protocols, sampling locations, and personnel requirements are realistic.  It is far better to make adjustments early on in the data collection phase than to collect data for a decade or more and then realize that the sampling location was inappropriate, or that a closely related variable should have been measured at the same time, or that a given sampling regime could not be implemented as planned.  Explicitly designating the first part of the sampling program as a design phase also forces an early assessment of the data being collected, and this is another means to ensure that the proposed monitoring program will ultimately be able to meet the objectives of the park managers.

The fourth phase of the monitoring project would be to implement the water quality data collection effort on a long-term basis.  The duration of each component of the monitoring program will depend on the specific objectives for that component.  Regardless of the likely duration, it is essential that the project have an explicit mechanism for reviewing and analyzing the data on a regular basis.  This step is essential for identifying potential problems and gaps in the data, and to ensure that the data being collected will meet the objectives.  The timing and procedures for these interim analyses should be spelled out in the design phase.  

Context

The Northern Colorado Plateau Parks Network consists of 16 NPS units in Utah, western Colorado, Southwest Wyoming and northernmost Arizona.  They generally share a location on the Colorado Plateau Province, and are often typified by sedimentary rock geology, deep canyons and shallow soils.  In size they vary from a few acres at Pipe Spring National Monument and Golden Spike National Historic Site to 337,000 acres in Canyonlands National Park.  Though none are urban, these parks are not insulated from outside impacts.  Only a few of these parks are at headwaters (Cedar Breaks National Monument, Bryce Canyon and Fossil Butte), and most include rivers that could carry contaminants from upstream.  All of the parks contain residences, visitor centers, maintenance yards, roads, borrow pits and other facilities that can be sources of contamination.  In addition, the varied recreation activities that occur in each park can also be sources of water quality problems.

The NCPN includes Arches National Park, Canyonlands National Park, Natural Bridges National Monument, Capitol Reef National Park, Hovenweap National Monument, Zion National Park, Cedar Breaks National Monument, Pipe Spring National Monument, Bryce Canyon National Monument, Dinosaur National Monument, Colorado National Monument, Fossil Butte National Monument, Timpanogos Cave National Monument, Golden Spike National Historic Site, Black Canyon of the Gunnison National Park, and Curecanti National Monument. 

The planning phase of this water quality monitoring program – the tasks described in this scope of work - will be completed by April 30, 2002.  

The Northern Colorado Plateau Network will be able to devote slightly more than $100K per year to water quality monitoring.  Individual parks might supplement that amount, but on average, each park will have only between zero and $20,000 per year.  With this limited funding, it is essential that we focus efforts on the most important sites and parameters for long-term monitoring.  For this reason, the tasks in this scope of work are not generally intended to be comprehensive, or consistently conducted with a great degree of detail.  It will be important to concentrate efforts on the potential monitoring locations, issues and concerns that are most desirable for long-term monitoring.

Task 1

Describe the regulatory and policy context of water quality as it relates to the management of each park unit.

NPS will be responsible for:
· Describing service-wide context of water quality management, including management policies, director’s orders, guidelines and federal regulations.

Cooperator will be responsible for:

· Identifying and reporting the state-wide and park-specific water quality framework as set forth in state water quality regulations, park specific legislation, and other legislation specific to park waters (not including flow adjudications).  This will include the state designation of protected uses for park waters.

Task 2

The NPS and cooperator will jointly determine the physical scope of the study for the NCPPN.  Each NPS unit will assist in guiding the extent of data gathering for the project.  For existing water quality data, the study area boundary established for each Baseline Water Quality Report will provide a starting point for discussion.  Existing information and reports will be gathered from each of the parks via a questionnaire sent to each park and by site visits to the parks as needed.

Scoping meetings will be scheduled as needed to assess the data collection procedure and discuss issues and concerns that influence, or are influenced, by water quality.  These meetings will coincide with the release of progress reports by the cooperator and will be attended by staff from the park, WRD, and region.  Additional participants may be included from the State DNR, adjacent land managers, water conservancy districts, BOR, etc.  Where key participants are unavailable for meetings, their input will be sought by other means.

NPS will be responsible for:
· Stating the long term vision for the park and its waters.

· Providing a brief history and current status of water related issues facing the park

· Identifying water quality parameters of concern

· Providing meeting sites, park staff, and making initial contacts with other agencies and individuals

· Identifying park priorities for monitoring

· Developing in concert with the cooperator a questionnaire to assist in data collection and identification

· Distribute, collect and return questionnaire to cooperator.

Cooperator will be responsible for:

· Pending results of questionnaire, cooperator will assess data availability and evaluate data sources in terms of coverage of water quality monitoring

· Pending results of questionnaire, cooperator will make on site visits to the parks on an as-needed basis for follow-up and data collection

· Presenting results of initial data inventory

· Participating in discussions as experts in water quality monitoring

· Evaluating issues raised by the park to identify the suitability (or unsuitability) of water quality monitoring for addressing those issues and concerns

· Follow up data acquisition and data assessment as a result of the meetings and questionnaire

· Make follow-up contact with specialists in other agencies and help with initial contacts with other specialists as needed

· Identifying other potential areas of concern.

Task 3

Based on existing sources of water quality data, evaluate, summarize and report on the condition of park waters, identifying where standards and recommended exposure levels are exceeded, or frequently approached such that levels are a concern for existing resources and uses.  

This is not intended to be an exhaustive data acquisition and analysis.  The primary data source will be the Baseline Water Quality Data Inventory and Analysis Report (WQDIA) that has been or is being prepared for each park.  These reports are compilations of water quality data available in the following databases:  STORET, IFD, DRINKS, GAUGES, DAMS and RF3.  They include all stations with the park boundary and near vicinity.  In some cases, particularly parks on the mainstem Colorado River, significant monitoring may have been conducted outside the area considered in the WQDIA report.  Sources of information beyond the WQDIA reports will be searched as much as possible. The depth of analysis will be dependent on the quality and quantity of existing data, park priorities, and areas of concern as indicated by an initial screening of the data.  
NPS will be responsible for:
· Providing Baseline Water Quality Data Inventory and Analysis Reports for each park in printed and digital forms (when available) that can be queried in a computer environment.  It is preferred to access these digital files in Access, but Excel files are acceptable.  Printed copies of the WQDIA Reports will be returned to NPS at the end of this project.

· Work with cooperator in providing relevant data in digital format that are available in park libraries and files and copies of associated reports.

· Assisting in the identification of areas of emphasis in the data assessment.

Cooperator will be responsible for:

· Working with NCPN parks in obtaining park water quality monitoring data and reports.  In many cases this will require on-site visits to the parks by the cooperator.  The cooperator may use photocopy equipment at the parks.

· Identifying other significant or readily available digital sources of data (including bioindicators for water quality) from the state, adjacent agencies, and the scientific literature

· Assessing data adequacy to identify the most useful sites and/or waters of greatest concern.

· Compiling data, comparing observed values to state standards and EPA recommended values, highlighting those where exceedences, or near exceedences occur most often.

· Conducting trend analysis where data are adequate and directly related to park resources and management issues.

· Reporting results to NPS staff.

Task 4

Based on the preceding tasks, an assessment of available information will be prepared in order to provide a perspective on surface water quality in each NPS unit specifically and for the Network in general and identifying strengths and weaknesses of the available information.  Additional information pertinent to Water Quality planning, such as land use, permitted discharges (NPDES), physiography/geology, and atmospheric deposition will be assessed in terms of availability and compatibility with existing data sets.  

NPS will be responsible for:
· Meeting with cooperator to help identify appropriate source materials for this information.

· Providing printed or digital materials in the possession of the park.

· Paying any additional purchase costs associated with acquiring these materials.  (Such costs would exclude minor copying, and postage which would be borne by the park or cooperator as part of their commitment to the program.)

· Work with cooperator on ensuring that information on existing data and monitoring is compiled and organized in formats compatible with NPS servicewide databases including NPBibliography and Dataset Catalog.

Cooperator will be responsible for:

· Developing land use maps in a geographic information system (preferably geo-referenced) that encompass the park and include Hydrologic Unit Code (USGS) boundaries that are part of and extend beyond the park.    

· Developing a figure and GIS layer that shows park-specific stream designated uses if information is available.  

· Developing a figure and GIS layer of long-term, active monitoring stations versus discontinued stations. 

· Developing attribute tables linked to GIS layers when geo-referencing is available (or modifying one from the NPS Baseline Water Quality Inventory and Analysis) that lists each active, long-term monitoring station, its period of record, parameters measured, the total number of observations taken at each station, and the frequency of observations.

· Developing attribute table of linked to GIS layers when geo-referencing is available of discontinued stations, its period of record, parameters measured, the total number of observations taken at each station, and the frequency of observations.

· Developing a table listing long-term, active monitoring stations and showing the suite of variables that have been monitored at these sites.

· Developing a table that lists the active long-term monitoring stations and compares the water quality constituents being measured.

· Developing a geographic information system (GIS) of the monitoring stations and their attribute data if geo-referencing data is available.

· Provide a GIS database of both spatial and attribute data of existing information regarding water quality monitoring as data formats and georeferencing allows.  Efforts will be made to create as comprehensive a database as possible, but limitations of the existing data, incompatible formats and lack of digital data may limit the extent that this item can be accomplished.  Data entry is beyond the scope of this project, but the need for data entry will be identified and discussed with the NPS on a case by case basis.

· Developing a list of water quality monitoring bibliographic citations of the existing datasets (compatible with the National Park Bibliographic database) compiled as part of this project  

· Developing brief summaries/abstracts of existing datasets in a format compatible with the NPS Dataset Catalog.  Most of this information will be extracted from the databases mentioned above.
Task 5

Develop a report summarizing the water quality monitoring that has been done in each NPS unit.  These reports will include an identification of waters that may have water quality problems and natural resources sensitive to water quality problems and stressors associated with those waters.

NPS will be responsible for:
· Review of draft report and providing timely and substantive comments.

Cooperator will be responsible for:

· Developing and providing a draft report summarizing existing information and identifying key long-term water quality monitoring issues by park unit.  Included in the report will be preliminary recommendations for long-term monitoring and how to proceed with the next phases of the project.

· Incorporating or otherwise responding to NPS comments on the draft, and preparing a final report.

· Providing report and derived datasets in a format compatible with the NPS Inventory and Monitoring databases.

Task 6

Develop a webpage of reports that will be fully down-loadable and accessible on the Internet.  

NPS will be responsible for: 

· Assisting the cooperator with the design of the webpage and determine how and where to post the data.

Cooperator will be responsible for:

· Design and development of the website and CD-ROM of the reports and databases.
Data Products and Management

New databases (utilizing Access software) and GIS coverages (utilizing ArcView 3.2) will result from this cooperative project.  The cooperator will work with the NCPN Inventory & Monitoring Data Manager in ensuring that data products conform with the inventory and monitoring data standards.  This will help ensure that data is developed in formats most useful for future resource management in the parks.  It is expected that all databases and GIS coverages developed as part of this project will be delivered to NPS at the end of this project in mutually agreed to formats.

Cooperation

Cooperation and sharing of responsibilities for the data collection process will be on-going throughout the project.  Informal up-dates and progress reports will occur between the cooperator and the NPS.

Parks Grouping

For the purposes of meeting with parks and describing or discussing water quality considerations, it might be efficient to group them by similarity in resources and locality.  The following is a suggested grouping.  An early action under Task 2 will be to refine the grouping:

	Arches NP

Canyonlands NP

Natural Bridges NM

Capitol Reef NP

Hovenweap NM


	Zion NP

Cedar Breaks NM

Pipe Springs NM

Bryce NM


	Dinosaur NM

Colorado NM


	Timpanogos Cave NM

Golden Spike NHS

Fossil Butte NM



	Black Canyon of the Gunnison NP

Curecanti NM
	
	


Timeline:

May 7:

Project commences

Summer:
Initial questionnaire and meetings with park representatives to identify and discuss issues and concerns and begin data inventory.

Sept:
Progress report meeting with park representatives and other interested parties.  To be held in conjunction with the Vital Signs Workshops.

Dec/Jan:
Preliminary report:  assessment of existing data.

April 2002:
Final report and website on-line.

Note:  Schedules for meetings, travel and progress reports will be determined as the project progresses.  

Budget

Faculty and Faculty Affiliate Salary:     $47,087  (includes $6,556 for Fringe)



Principals:

PI/Melinda Laituri (1.5 months)

CO/Lee MacDonald (1 month)

CO/John Stednick (1 month)

CO/Freeman Smith (1 month)

Sam Kunkle, Research Associate (26 days -- $300/day)

Graduate Research Assistants $40,209 (includes $1,509 for Fringe)

Tyler Scheid


Nani Tevis



Shu Fujisawa

Travel                  $ 5,000

Materials and Supplies


Telephone, mailing costs, copies 
$  450



(for Sam Kunkle who is off premises)


Computer 



$ 1,167

Indirect @ 15%          $14,087

TOTAL                  $108,000

Budget justification: 

Personnel:  This budget will support faculty time to direct the research and data collection/inventory of water quality data for the National Park Service.  These funds will support three graduate students who will be responsible for data collection, data description and development of a website of the relevant data.  

Travel:  Travel will be necessary to visit the key Parks to discuss issues and concerns and to identify additional data requirements.  Travel will be allocated between Sam Kunkle ($3000) and other members of the research team ($2000).  Kunkle will be responsible for follow-up site visits to parks on an as-needed basis after initial data assessment is completed.  Additionally, other member of the research team will visit the parks as issues are identified and specific issues of data collection will need to be discussed.

Other Direct Costs:  Other direct costs will include a PC platform for retrieving and compiling data sources and for developing the webpage.  Monies are allocated for Sam Kunkle for telephone calls, mailing and copying of materials collected from the various parks.  Kunkle is located off-site in New Mexico.
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