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TASK AGREEMENT NO.

Development of Protocols for Field Methods and Database to Determine Biological and Hydrogeological Characteristics of Spring-Fed Water Features and Implementation of Level 1 Inventory (of spring-fed water features) Within the Mojave Inventory and Monitoring Network
SCOPE OF WORK

ARTICLE I.  BACKGROUND AND OBJECTIVES

The National Park Service (NPS) is retaining the services of qualified researchers (Principal Investigators) to cooperate with the professional staff and management in parks within the Mojave Inventory and Monitoring (I&M) Network and the Water Group of the Desert Managers Group to (1) develop protocols for field methods to determine the biological and hydrogeological characteristics of spring-fed water features within network parks, including database design,  (2) implement a level 1 inventory of spring-fed water features in network parks, and (3) perform analyses of data collected during the level 1 inventory to provide parks with a prioritized list of spring-fed water features.

General Background

Thousands of springs are scattered throughout alpine, mesic, and xeric climates of the western U.S.  These wetland habitats have been a focus of human activity for thousands of years because they often provide the only reliable source of water over large areas.  Springs also provide important points of access for characterizing groundwater flow systems, particularly in the arid southwestern U.S. where wells are relatively rare (e.g., Thomas et al. 2001, Pohlmann et al. 1998, Winograd and Thordarson 1975) and water sources are under increasing pressures from development.  Biologists have focused on springs because they represent ‘biodiversity hotspots’ that support a large proportion of the aquatic species in arid regions (Hubbs 1995; Myers and Resh 1999).  Their importance as water sources and wetlands that provide riparian cover and feeding areas to terrestrial species has also become increasingly apparent (Fisher et al. 1972, Williams and Koenig 1980, Gubanich and Panik 1986).  Several hundred species or subspecies of fishes, mollusks, crustaceans, aquatic insects, and plant species are endemic to western U.S. springs, which demonstrates that springs are also important to a wide variety of plants and animals that do not occur elsewhere (e.g., Hubbs and Miller 1948, Hubbs et al., 1974, Wiggins and Erman ​​​​1987, Hershler and Sada 1987, Shepard 1990, Polhemus and Polhemus 1994, Hershler 1998 & 1999, Schmude 1999, Hershler and Frest 1996, Baldinger et al. 2000, Sada and Vinyard 2002).  Cultural use of springs for livestock and local and municipal water supplies has altered habitat quality (Shepard 1993), causing this highly restricted biota to experience the highest rate of extinction known in the western U.S. (Sada and Vinyard 2002).

Many springs have been surveyed by hydrologists and geologists, but biological surveys have been comparatively uncommon and sampling protocols have not been developed to effectively integrate all of these disciplines for the purpose of categorizing their aggregate environmental and biotic characteristics.  Hydrologic and biological studies conducted by Desert Research Institute (DRI) scientists provide a foundation to develop an integrated spring sampling protocol (e.g., Sada 2001, Sada and Nachlinger, submitted to Wetlands, Sada and Herbst 1999, Sada and Herbst 2000, Sada et al. 2000, Bradford et al. accepted for publication in Ecological Applications, Pohlmann et al. 1998, Hershey and Mizell 1995, Thomas et al. 1991).  DRI is on the forefront of work to establish desert spring survey and monitoring protocols.

Mojave Inventory and Monitoring Network

Parks within the Mojave Inventory and Monitoring (I&M) Network include Death Valley National Park (DEVA), Great Basin National Park (GRBA), Joshua Tree National Park (JOTR), Lake Mead National Recreation Area (LAME), Manzanar National Historic Site (MANZ), and Mojave National Preserve (MOJA).  With the exception of rare cloudbursts and limited seasonal rainfall, the majority of water available in these parks is derived from mid-elevation springs dependent upon regional groundwater flow systems.  Within the Network (excluding Manzanar National Historic Site) the number of springs per park ranges from a low of approximately 40 at LAME to 490 springs in DEVA.  A significant proportion of the biological diversity in each park is dependent on the presence of these water sources.  For example, at Great Basin National Park approximately 70-80% of park biological diversity is associated with riparian habitat.  Primary threats to water resources in the network include heavy visitor use, lowered groundwater levels resulting from surrounding urbanization, invasion of non-native plant and animal species, and lack of baseline data related to the characterization and functioning of spring systems.  

Since 2000, the National Park Service has been working, as a member of the Desert Managers Group (DMG), to develop a spring inventory protocol applicable to all parks in the Network and across the Mojave Desert Ecosystem.  The goal of this project is to “develop recommendations for the long-term management and protection of the desert’s water resources” (available at: www.dmg.gov/documents/project-dmg.doc).  To date, this effort has resulted in an extensive list of parameters related to springs that are important to land managers throughout the Mojave Desert and development of an initial sampling protocol.  The DMG/NPS protocol is cumbersome, difficult to adapt to a database format, and includes a large amount of information that is peripheral to guiding management priorities over the landscape.  Its structure is also incompatible with conducting broader analyses of resource characteristics and regional needs for management.  The only other existing protocol for desert springs was developed by the United States Geological Survey (USGS).  Review of this protocol by the DMG Water Group and the Desert Research Institute concluded that it was highly focused on hydrology, lengthy, and included a large amount of information that was minimally important to springs as biological resources.  Protocols developed as part of this project will be minimally compatible with the USGS protocol and will represent the only protocol that integrates information describing biological and hydrogeological characteristics of spring-fed water features in a manner useful to natural resource managers.  Spring-fed water features for this network are described as the following:  deep hand-dug wells, natural surface water expression (including helocrene, limnocrene, and rheocrene springs), artificial surface water expression or qanats, and troughs with water.  Protocols applicable to these spring-fed water features will not only be used on NPS lands but will be adopted by the DMG and made available to other land management agencies and the public through the DMG website. Additionally, protocols developed as part of this project will be incorporated into work by the Bureau of Land Management in Nevada and the National Fish and Wildlife Foundation.  

The goals of this project are the following:  

1. Develop a methodology to inventory spring-fed water features that uses a principal components approach to focus on those parameters that are most critical to characterizing hydrogeologic and biologic viability of spring-fed systems in the Mojave I&M Network.

2. Develop straightforward and standardized field protocols that can be used to rapidly describe spring-fed water features using critical parameters and move the NPS forward to monitoring of spring resources in the desert.

3. Develop a standardized database to capture this information.

4. Implement a Level 1 inventory of spring-fed water features in each park within the Mojave I&M Network  and provide park managers with hydrogeological and biological information on springs that will allow them to characterize each individual spring and prioritize their importance within the park ecosystem.

5. Conduct appropriate analyses and summary (by park) of data collected during the Level 1 inventory to provide parks with a prioritized list of spring-fed water features relative to their importance within the park ecosystem.

This project will significantly improve management direction because it will: (1) identify and define elements that are important in determining biotic characteristics and potential of individual spring-fed water features as well as characteristics that describe these features over an identified landscape; (2) permit an examination of relationships between hydrology and biotic and other abiotic characteristics of spring-fed water features; (3) facilitate developing NPS management priorities and; (4) provide the NPS and DMG with a structured database to allow spatial and temporal analyses of spring-fed water resources across the Mojave Desert Ecosystem.  Managers in the National Park Service (NPS) and in other organizations comprising the Desert Managers Group consider this information critical to cataloging resources and prioritizing water resource protection, management and restoration programs.  As stated in the DEVA Resources Management Plan, “the need for monitoring of park springs will remain in perpetuity”  (NPS 1999).  The objectives of this project are outlined below.

This project will be implemented in three phases.  Phase 1 will involve development of protocols, database development , field verification and staff training.  Phase 2 will involve implementation of a Level 1 inventory of spring-fed water features across the Mojave I&M Network.  Phase 3 will involve analysis and summary of data collected during the Level 1 spring inventory and production of a report detailing analyses conducted and generation of a list of springs prioritized relative to their importance within the park ecosystem.
Objectives

Phase 1:  Development of Inventory Protocols and Databases

1. Review existing information, protocols, and databases related to inventory of spring-fed water features developed by the Desert Managers Group.

2. To develop a protocol for inventory of spring-fed water features (deep hand-dug wells, natural surface water expression, artificial surface water expression or qanats, and troughs with water), applicable to all parks within the Mojave I&M Network, that will allow park managers to initially characterize these features and prioritize their importance within the park ecosystem (Level 1).  

3. To develop a protocol for inventory of high priority springs (natural surface water expression), applicable to all parks within the Mojave I&M Network, that will describe functional characteristics of biotic communities and groundwater flow systems (Level 2).
4. To develop a protocol for inventory of high priority springs (natural surface water expression), applicable to all parks in the Mojave I&M Network, that will provide detailed hydrogeological and biological information to determine specific relationships between environmental parameters, macroinvertebrate community structure, and external stress factors (e.g. human and/or environmental) (Level 3).  At this level of detail the protocol may require customization for specific spring ecosystems.  This protocol will include elements appropriate for ongoing, long-term hydrologic and biologic monitoring.

5. To develop a database in MS Access that captures the information described in each of the protocols developed.

Phase 2:  Implementation of Level 1 Inventory for Spring-Fed Water Features in Network Parks

6. Implement a Level 1 inventory of spring-fed water features features (deep hand-dug wells, natural surface water expression, artificial surface water expression or qanats, and troughs with water) in each park within the Mojave I&M Network using protocols developed by the Desert Research Institute.

7. Provide data resulting from implementation of the Level 1 inventory to park managers and the Desert Managers Group in electronic and hard copy format.

Phase 3:  Data Analysis

1. Conduct appropriate analyses and summary (by park) of data collected during the Level 1 inventory to produce a prioritized list of springs relative to their importance in the park ecosystem.

2.   Provide a report detailing the statistical analyses/methods employed, summary of data by park, and the rational/explanation for prioritization of spring-fed water features.

ARTICLE II.  STATEMENT OF WORK

A. The Desert Research Institute agrees to:

Phase 1:  Development of Inventory Protocols and Databases

1. Review existing information, protocols, and databases related to inventory of spring-fed water features that have been developed by the Desert Managers Group (Water Group) and NPS.

2. To develop a protocol for inventory of spring-fed water features (deep hand-dug wells, natural surface water expression, including helocrene, limnocrene, and rheocrene springs, artificial surface water expression or qanats, and troughs with water), applicable to all parks within the Mojave I&M Network, that will allow park managers to initially characterize springs and prioritize their importance within the park ecosystem. (Level 1)

3. To develop a protocol for inventory of high priority springs (natural surface water expression), applicable to all parks within the Mojave I&M Network, that will describe functional characteristics of biotic communities and groundwater flow systems. (Level 2)

4. To develop a protocol for inventory of high priority springs (natural surface water expression), applicable to all parks in the Mojave I&M Network, that will provide detailed hydrogeological and biological information to determine specific relationships between environmental parameters, macroinvertebrate community structure, and external stress factors (e.g. human and/or environmental). At this level of detail the protocol may require customization for specific spring ecosystems. (Level 3)  

5. To develop a database in MS Access that captures the information described in each of the protocols developed (Level 1,2, and 3).

6. To describe and provide a rational for selection of elements appropriate for ongoing, long-term hydrologic and biologic monitoring at springs (natural surface water expression) within the Mojave I&M Network.

7.   To conduct field verification of the protocols described above and training of appropriate 

personnel in their use.  Field verification will focus on applying the field protocols to all types of spring-fed water features for Level 1 and to natural surface water expression features for Levels 2 and 3.  Training will take place once protocols have been field verified and reviewed by NPS and DMG staff.

Phase 2:  Implementation of Level 1 Inventory for Spring-Fed Water Features in Network Parks

8. Assist in the implementation (field activities) of a Level 1 inventory of spring-fed water features in all parks within the Mojave I&M Network.

9. Provide general project oversight of Level 1 inventory field activities and data entry.

10. Enter all data resulting from Level 1 inventory implementation into an MS Access database. Provide this database to park staff, the Mojave I&M Network Coordinator, and the Desert Managers Group.

11. Provide park managers with all raw data/information (data sheets, gps coordinates, field notes, photographs, etc.) resulting from implementation of this project.

12. Provide FGDC compliant metadata for all spatial information collected during implementation of this project to park staff , Mojave I&M Network Coordinator, and Desert Managers Group.

13. Provide digital photographs of each individual spring, labeled with project name, date, locationID and eventID to park managers.  

14. Provide training on implementation of spring-fed water feature inventory protocols for park staff assisting with this project, as necessary.

15. During implementation of the Level 1 inventory, provide annual reports detailing field activities to park staff, Mojave I&M Network Coordinator, and Desert Managers Group.

16. At the conclusion of this project (development of protocols, databases, and Level 1 implementation) provide a final report that includes protocols developed, database structure, description of field activities, and a detailed budget of expenditures.

Phase 3:  Data Analysis

17.  Conduct analyses and summary (by park) of data collected during the Level 1 inventory and provide a report detailing the statistical methods used, summarization of data, prioritized list of spring-fed water features relative to their importance within the park ecosystem, and rational/explanation for prioritization.

Methods

Phase 1:  Development of Inventory Protocols and Databases

Protocols will be developed using a principal components approach based on biological and hydrologic information compiled from springs and ground water systems throughout arid regions of North America.  Principal components are those primary features that provide the essential information needed to characterize a spring ecosystem.  Three levels of protocols will be prepared.  General aspects of these are:

· Level 1-- Broad environmental characteristics that describe general conditions (including disturbance) and indicate the relative resource value of each spring-fed water feature.  This protocol will include at least 40 parameters such as location (e.g., township, range, county, state, elevation, etc.) and a number of quickly accumulated data that describes/characterizes each spring.  Protocol will be applicable to all types of spring-fed water features (deep hand-dug wells, natural surface water expression, including helocrene, limnocrene, and rheocrene springs, artificial surface water expression or qanats, and troughs with water) present within network parks.

· Level 2-- Detailed information that will describe functional characteristics of biotic communities and groundwater flow systems.  This protocol will include guidance related to sampling and analysis of geochemical parameters.  Protocol developed will be applicable only to natural surface water expression features.

· Level 3-- Detailed hydrogeologic and biological information to determine specific relationships between environmental parameters, macroinvertebrate community structure, and external stress factors (e.g. human and/or environmental).  This sampling will provide information that may be used to resolve particular issues that may occur at sites with high resource values and conflicting uses.  Level 3 will also include elements appropriate for ongoing, long-term hydrologic and biologic monitoring.  Protocol developed will be applicable only to natural surface water expression features.

These protocols will be developed for use by park staff and data managers to compile, collate, and organize information from individual spring-fed water features.  Implementation of a Level 1 inventory of spring-fed water features will allow characterization of individual spring-fed water features and prioritization of these features based on ecological importance.  High priority natural springs (natural surface water expression features) would be targeted for implementation of Level 2 and 3 protocols.  Implementation of Level 2 and 3 will permit land managers to accumulate highly descriptive information that will allow springs to be characterized, quantitatively assess their biotic and abiotic features, and track changes that result from changes in management.  

A program of field verification of these protocols and training of appropriate personnel in their use will be developed based on the needs of the NPS and DMG. The field verification program will focus on applying the field protocols to each type of spring-fed water feature, as indicated in description above of Level 1-3 protocols.  NPS staff will participate, as available, in field verification activities.  Once protocols have been verified/field tested by DRI they will be provided to the NPS and DMG for review and comment.  Finalized protocols will be used in training of NPS staff in their application. Members of the DMG Water Group, outside the NPS, also will be encouraged to attend protocol training sessions.

Phase 2:  Implementation of Level 1 Inventory for Spring-Fed Water Features in Network Parks
Field Activities

Implementation will be a cooperative effort between NPS and DRI staff.  Two trained field technicians from DRI will be the field crew leaders for spring inventory field activities.  They will be joined by at least one staff member from each park, except JOTR, and thus form a total of two field teams.  Each team will begin implementation in a different park with park staff working in their respective parks.  DRI staff will come together and work as a team to complete field activities in JOTR.  Staff from DEVA will assist DRI in completing field activities at MANZ. 

DRI staff will have primary responsibility for knowledge regarding implementation of field protocols and for management of data.  Park staff will be responsible for assisting with implementation of field protocols, adherence to data management protocols, knowledge of park including roads, trails, and spring locations, and facilitating access for DRI staff to park equipment and facilities (laundry, computer, etc.).  Opportunities will be provided to staff from other federal, state, and local agencies and members of the Desert Managers Group to participate in field activities.  

DRI staff will have full responsibility for entry of field data into appropriate databases and organization of field materials (ie. photographs properly labeled and on CD, etc.)

Phase 3:  Data Analysis

Data will be analyzed, by park, to determine trends in parameters collected during the Level 1 inventory of spring-fed water features within the Mojave I&M Network (habitat size, condition, disturbance, type, etc.).  Summary statistics and descriptions (for non-numeric values) will be generated for each park that will be presented in a summary report.  The summary report will include a synthesis of information collected that describes the general characteristics of park water features in each park.  Summary information will be used to prioritize individual and/or group spring-fed water features relative to their importance within the park ecosystem.  The summary report will include a listing of spring-fed water features in priority order for each park and an explanation of the rational for decisions made related to the prioritization process.

B.  The National Park Service agrees to:

1. Provide financial support to the Desert Research Institute for the work performed as outlined in this agreement.

2. Provide overall coordination of the project.

3. Provide information on known, existing databases and protocols for spring inventory.

4. Facilitate communication and cooperation between the NPS, Desert Managers Group, and Desert Research Institute.

5. Provide/facilitate peer review of draft and final products.

6. Provide transportation (with park staff present) and field equipment for field training activities.

7. Provide camping facilities and other support functions as available.

8. Provide one staff member at each park, except JOTR, to assist in implementation of Level 1 inventory of spring-fed water features in network parks (field activities).

9. Provide the Desert Research Institute with appropriate maps and GIS information  (ie. spring locations, topographic maps, etc.), as requested and available, to assist in implementation of Level 1 inventory of spring-fed water features in each park.

10. Provide transportation for DRI staff from the airport as required and provide transportation within each park for field activities as available.  (Vehicles may be available only in parks that have to staff to accompany DRI staff due to liability issues.)

11. Provide field equipment (water quality testing equipment, gps) needed for implementation of Level 1 inventory protocols as available.

12. Provide administrative and logistical support as necessary, to include but not limited to access to photocopy facilities, access to common laundry and shower facilities if available, access to computer space and phones, access to postal facilities, and free camping.  

13. Provide DRI staff with existing goals and objectives for management of spring-fed water resources that may assist with planning of statistical analyses and facilitate prioritization of spring-fed water features in each park.

ARTICLE III.  KEY OFFICIALS

A. For NPS:

Kristina M. Heister, Mojave I&M Network Coordinator

Great Basin National Park

100 Great Basin National Park

Baker, NV 89311

Phone:  
775-234-7331 ext 227

Fax:
775-234-7269

Email:
kristina_heister@nps.gov
Herbert C. Frost, Research Coordinator

Great Basin CESU

University of Nevada, Reno

ERS/186

1000 Valley Road

Reno, NV 89512

Phone:
775-784-4616

Fax:
775-784-4583

Email:
bert_frost@nps.gov

B. For the Desert Research Institute:

Karl Pohlmann, Associate Research Hydrogeologist

Desert Research Institute

755 E. Flamingo Road

Las Vegas, NV 89119

phone:
702-895-0485

fax:
702-895-0427

email:
karl@dri.edu

Don Sada, Associate Research Professor

Desert Research Institute

2215 Raggio Parkway

Reno, NV 89512-1095

phone:
775-673-7300 ext. 7359

fax:
775-673-7363

email:
dsada@dri.edu

Key Participants/Cooperators

Don Sada, DRI, Reno (See above)

Kristina M. Heister, NPS, Mojave I&M Network Coordinator (See above)

Karl Pohlmann, DRI, Las Vegas (See above)

Larry Whalon, NPS, Mojave National Preserve, Chief of Resource Management

phone:  760-255-8818;  email:  larry_whalon@nps.gov

Annie Kearns, NPS, Mojave National Preserve, Hydrologist

phone:  760-255-8865; email:  anne_kearns@nps.gov

Debra Hughson, NPS, Mojave National Preserve, Science Advisor

phone:  760-255-8826;  email:  debra_hughson@nps.gov

Linda Greene, NPS, Death Valley National Park, Chief of Resource Management

phone:  760-786-3253;  email:  linda_greene@nps.gov

Hank McCutchen, NPS, Joshua Tree National Park, Chief of Resource Management

Phone:  760-367-5560; email:  hank_mccutchen@nps.gov

Frank Hays, NPS, Manzanar National Historic Site, Superintendent

phone:  760-878-2932; email:  frank_hays@nps.gov

Neal Darby, NPS, Great Basin National Park, Fish and Wildlife Biologist

phone:  775-234-7331 ext 232;  email:  neal_darby@nps.gov

Gretchen Schenk, NPS, Great Basin National Park, Biological Science Technician

phone:  775-234-7331 ext 267;  email:  gretchen_schenk@nps.gov

John Hamill, Desert Managers Group, DOI Coordinator

phone:  760-255-8888;  john_hamill@dmg.gov

Clarence Everly, Desert Managers Group, Mojave Desert Ecosystem Program, DOD Coordinator;  phone:  760-255-8896;  email:  everlyc@mojavedata.gov

ARTICLE IV.  PRODUCTS AND DELIVERABLES

Phase 1:  Development of Inventory Protocols and Databases

Level 1 Protocol

1. Detailed descriptions of standard methods and datasheets for collecting at least 40 parameters that describe basic environmental (hydrologic, level of disturbance, spring type, spring size, etc.) and biological characteristics of spring-fed water features.  Organized in a binder that can be copied and taken into the field by surveyors.  Materials also will be provided in electronic format (MS Word), on CD. 

2. Microsoft Access®-compatible database that includes all of the variables that describe these basic biological and environmental characteristics provided in electronic format.  

3. Preliminary/draft products will be submitted to the Mojave Inventory and Monitoring Network Coordinator, DMG Water Group, Mojave Desert Ecosystem Program, and each network park for review and approval by February 1, 2003.  They will be submitted in electronic format on CD.

4. All final products will be provided to the Mojave Inventory and Monitoring Network Coordinator (1 copy), DMG Water Group (1 copy), Mojave Desert Ecosystem Program (1 copy), and to each network park (6 copies).  Final products will be due by March 1, 2003.  Final products will be provided both electronically, on CD, and in hard copy format.

5. At least 3 training sessions on use of the spring-fed water feature inventory protocol will be completed by May 30, 2003.

Level 2 Protocol

1. Detailed descriptions of standard methods and datasheets for collecting hydrologic and biological information to qualitatively describe functional characteristics of biotic communities (riparian and aquatic) and the groundwater flow system that supports each spring (natural surface water expression spring).  Organized in a binder that can be copied and taken into the field by surveyors.  Materials also will be provided in electronic format (MS Word).

2. Microsoft Access®-compatible database that includes these variables provided in electronic format.

3. Preliminary/draft products will be submitted to the Mojave Inventory and Monitoring Network Coordinator, DMG Water Group, Mojave Desert Ecosystem Program, and each network park for review and approval by August 1, 2003.  They will be submitted in electronic format on CD.

4. All final products will be provided to the Mojave Inventory and Monitoring Network Coordinator (1 copy), DMG Water Group (1 copy), Mojave Desert Ecosystem Program (1 copy), and to each network park (6 copies). Final products will be provided both electronically, on CD, and in hard copy format.  Final products will be due by September 1, 2003.  

5. At least 3 training sessions on use of the spring inventory protocol will be completed by November 30, 2003.

Level 3 Protocol

1. Description of methods to compile quantitative hydrologic and biological information to determine relationships between hydrology and other environmental parameters, and riparian and macroinvertebrate community structure.  It may be necessary to customize information that is collected for this Level for each site being evaluated during a particular study.  The protocol will describe methods to compile data that can be used to quantitatively assess the influence of natural and unnatural environmental characteristics on plant and animal communities. Organized in a binder that can be copied and taken into the field by surveyors.  Materials also will be provided in electronic format (MS Word).

2. Describe key elements of a database format that can be used to store, organize, and evaluate these data.

3. Preliminary/draft products will be submitted to the Mojave Inventory and Monitoring Network Coordinator, DMG Water Group, Mojave Desert Ecosystem Program, and each network park for review and approval by February 1, 2004.  They will be submitted in electronic format on CD.

4. All final products will be provided to the Mojave Inventory and Monitoring Network Coordinator (1 copy), DMG Water Group (1 copy), Mojave Desert Ecosystem Program (1 copy), and to each network park (6 copies). Final products will be provided both electronically, on CD, and in hard copy format.  Final products will be due by March 1, 2004.

5. DRI staff will make at least one formal presentation to the Desert Managers Group (which includes representatives from each network park) and the DMG Water Group related to the development and future implementation of spring-fed water feature inventory protocols (Levels 1-3).  Presentation will occur on or before August 31, 2004.

Field Verification – applicable to all Protocol Levels

A program to implement the field protocols at spring-fed water features in each park will be developed in cooperation with the NPS and DMG.  DRI will provide the personnel for training. The NPS and DMG will provide the appropriate field equipment and transportation.  This program will train NPS and DMG personnel in application of the protocols at each type of water feature identified previously.

Phase 2:  Implementation of Level 1 Inventory for Spring-Fed Water Features in Network Parks

1. Populated Microsoft Access database that includes all of the variables described in the Level 1 inventory of spring-fed water features protocol and data collected during implementation.  Provided in two formats:  all parks combined database and individual database for each park.  Provided in electronic format, on CD, to park staff (6 copies), Mojave I&M Network Coordinator (2 copies), Desert Managers Group (1 copy), and Mojave Desert Ecosystem Program (1 copy).  Provided no later than June 30th , 2005.

2. Raw data including datasheets, gps/GIS information, photographs, and field notes collected during implementation to be provided to park staff by June 30th , 2005.  

3. FGDC compliant metadata for all spatial data collected during implementation to be provided in electronic format, on CD, to park staff (6 copies), the Mojave I&M Network Coordinator (2 copies), Desert Managers Group (1 copy), and Mojave Desert Ecosystem Program (1 copy) by June 30th , 2005.

4.  Annual report describing field activities to include, # springs completed, time breakdown – time to spring, time at spring, etc., park contributions, problems encountered, and budget expenditures on an annual basis to be submitted by October 1st of each year.  Annual reports will be provided in electronic format (MS Word) to Mojave I&M Network Coordinator (2 copies), Desert Managers Group (1 copy), and the Mojave Desert Ecosystem Program (1 copy).

5.   Final report describing field activities to be submitted by June 30th , 2005.  Final report will provide a detailed description of field activities to include # springs completed per park, summary of time breakdown by park – travel time to spring, time at spring, travel time between springs, etc., park contributions, difficulties in field, and a detailed account of budget expenditures.  Final report to be submitted to park staff (6 copies) Mojave I&M Network Coordinator (2 copies), the Desert Managers Group (1 copy), and the Mojave Desert Ecosystem Program (1 copy).  Final report to be provided in electronic format (MS Word), on CD, and hard copy format.

6. Preliminary/draft products (not including annual reports) will be submitted to park staff (6 copies), the Mojave I&M Network Coordinator (2 copies), Desert Managers Group (1 copy), and the Mojave Desert Ecosystem Program (1 copy) for review and approval by May 1st, 2005.

Phase 3:  Data Analysis

1. Final summary report detailing the statistical analyses used to prioritize spring-fed water features within each park, list of spring-fed water features, by park, in priority order relative to their importance within the park ecosystem, and an explanation/rational for how and why water features were prioritized.  Report will be provided in electronic format, on CD, submitted to park staff (6 copies), Mojave I&M Network Coordinator (2 copies), Desert Managers Group (1 copy), and the Mojave Desert Ecosystem Program (1 copy).  Final summary report will be submitted on or before February 28, 2006.

2.  Draft summary report will be submitted to park staff (6 copies), the Mojave I&M Network Coordinator (2 copies), Desert Managers Group (1 copy), and the Mojave Desert Ecosystem Program (1 copy) for review and approval by December 30th, 2005.

2. DRI staff will make at least one formal presentation to the Mojave I&M Network Steering Committee and the DMG Water Group related to the  implementation of Level 1 inventory protocols, analysis of data collected and prioritization of spring-fed water features relative to their importance in the park ecosystem for each park.  Presentation will occur on or before February 28, 2006.

V. ATTACHMENTS

Overall Project Budget



Budget Breakdown by Park Unit for Implementation of Level 1 Inventory



Breakdown of Field Days By Park for Implementation of Level 1 Inventory 



Potential/Proposed Field Schedule for Implementation of Level 1 Inventory

aTTACHMENT 1:  BUDGET.  Development of Protocols for Field Methods and Database to Determine Biological and Hydrogeological Characteristics of Spring-Fed Water Features and Implementation of Level 1 Inventory (of spring-fed water features) Within the Mojave Inventory and Monitoring Network

Overall Budget

ITEM



DESCRIPTION


AMOUNT  

PHASE 1:  PROTOCOL AND DATABASE DEVELOPMENT (LEVELS 1-3)

Personnel

Karl Pohlmann – P.I.





          
16,714

Don Sada – co P.I.





          
14,985





Subtotal Personnel


31,699

Travel








  1,876

Operating (computer, xerox, postage




  1,297

communication, field supplies)

PHASE 1 PROJECT SUBTOTAL




34,872

15% CESU OVERHEAD





  5,230

TOTAL PHASE 1 PROJECT COST



40,102

PHASE 2:  LEVEL 1 IMPLEMENTATION

Personnel

PI 



240 hrs/30 days @ $425/day

12,750

Travel to springs

3,403 hours @ $15/hr


51,045

Time to sample springs
1,105 hours @ $15/hr


16,575

Travel time between springs
   284 hours @ $15/hr


  4,260

Data Entry 


   480 hours @ $15/hr


  7,200





Subtotal Personnel


91,830

ATTACHMENT 1 (con’t)

ITEM



DESCRIPTION


AMOUNT
Travel

Per Diem


  581 days @ $30/day


17,430

Vehicle costs


4,450 mi @ 0.18/mi


     801

Rental Vehicle


23 wks @ $250/wk


  5,750

Airfare
 *


3 Flights @ $300 ea x 2 technicians
  1,800





Subtotal Travel


25,781

Equipment *


palm pilots, paper,


  5,000




Photocopies, misc field equip.

PHASE 2 PROJECT SUBTOTAL




122,611

15% CESU OVERHEAD





 18,392

TOTAL PHASE 2 PROJECT COST



141,003

PHASE 3:  DATA ANALYSIS

Personnel







  10,200

Travel/Supplies






       425
PHASE 3 PROJECT SUBTOTAL




  10,625

15% CESU OVERHEAD





    1,875

TOTAL PHASE 3 PROJECT COST



  12,500

TOTAL PROJECT COST: 





193,605
PHASE 1 + PHASE 2 + Phase 3


*  Cost not represented in budget breakdown by park unit.

Attachment 2.  Budget Breakdown by Park Unit a FOR IMPLEMENTATION OF LEVEL 1 INVENTORY (PHASE 2)

	ITEM
	DEVA
	GRBA
	JOTRb

	PIc
	7,013
	2,295
	765

	Personnel:  Travel  to Springs
	29,400

490 springs @ 4 hrs/spring

1,960 hrs @ $15/hr


	9,000

200 springs @ 3 hrs/spring

600 hrs @ $15/hr


	4,500

100 springs @ 1.5 hrs/spring

150 hrs @ $15/hr x 2 technicians



	Personnel:  Time to Sample Springs
	7,350

490 springs @ 1hr/spring

490 hrs @ $15/hr


	3,000

200 springs @ 1hr/spring

200 hrs @ $15/hr


	3,000

100 springs @ 1 hr/spring

100 hrs @ $15/hr x 2 technicians



	Personnel:  Travel Time Between Springs
	1,200

80 hours @ $15/hr


	600

40 hours @ $15/hr
	1,200

40 hrs @ $15/hr x 2 technicians

	Travel: Per Diem
	9,487

2,530 hrs/316days @ $30/day


	3,150

840 hrs/105 days @ $30/day
	2,160

290 hrs/36 days 

36 days @ $30/day x 2 technicians



	Travel: Vehicle
	540

3000mi @ 0.18/mi


	4,000

Rental car:16 week @ 250/wk
	1,500

Rental car:  6 weeks @ 250/wk

	Data Entryc
	3,960
	1,296
	432

	Total Cost

(Personnel & Travel)
	58,950


	23,341
	13,557


a  Cost for airfare, and equipment not included.  

b Cost represent need for 2 field technicians at JOTR as park does not have staff to assist in this project.

c  Cost for PI and Data entry based on percentages provided in Attachment 3.

Attachment 2 (con’t).  

	ITEM
	LAME
	MANZ
	MOJA

	PIc
	446
	64
	2,168

	Personnel:  Travel  to Springs
	1,245

55 springs @ 1.5 hrs/spring

83 hrs @ $15/hr
	150

10 springs @ 1 hrs/spring

10 hrs @ $15/hr


	9,000

150 springs @ 4 hrs/spring

600 hrs @ $15/hr 

	Personnel:  Time to Sample Springs
	825

55 springs @ 1hr/spring

55 hrs @ $15/hr


	150

10 springs @ 1hr/spring

10 hrs @ $15/hr


	2,250

150 springs @ 1 hr/spring

150 hrs @ $15/hr



	Personnel:  Travel Time Between Springs
	600

40 hours @ $15/hr


	60

4 hours @ $15/hr
	600

40 hrs @ $15/hr

	Travel: Per Diem
	660

178 hrs/22 days @ $30/day


	90

24 hrs/3 days @ $30/day
	2,970

790 hrs/99 days 

99 days @ $30/day 



	Travel: Vehicle
	45

250 mi @ 0.18/mi


	250

Rental car: 1 wk @ 250
	162

900 mi @ 0.18/mi

	Data Entryc
	252
	36
	1,224

	Total Cost

(Personnel & Travel)
	4,073


	800
	18,374


a  Cost for airfare, and equipment not included.  

c  Cost for PI and Data entry based on percentages provided in Attachment 3.

ATTACHMENT 3.  Breakdown of Field Days By Park FOR IMPLEMENTATION OF LEVEL 1 INVENTORY (phase 2)
	DEVA
	GRBA
	JOTR
	LAME
	MANZ
	MOJA
	TOTAL

	316 field days

16 months

(55%)


	105 field days

5.25 months

(18%)
	36 field days

1.8 months

(6%)
	22 field days

1 month

(3.4%)
	3 field days

0.15 months

(0.5%)
	99 field days

5 months

(17%)
	581 field days

29 months

(@ 20 days per month)


ATTACHMENT 4.  Potential/Proposed Field Schedule FOR IMPLEMENTATION OF LEVEL 1 INVENTORY (Phase 2)
	YEAR
	JAN
	FEB
	MAR
	APR
	MAY
	JUNE
	JULY
	AUG
	SEPT
	OCT
	NOV
	DEC

	2003

Team 1

Team 2
	
	
	Protocol

Complete


	Field 

Verification


	DEVA

MOJA


	DEVA

MOJA


	MANZ/

Data Enry


	Data Entry


	DEVA

MOJA


	DEVA

MOJA
	DEVA

MOJA


	DEVA

Break

	2004

Team 1

Team 2
	DEVA

Break
	DEVA

Break
	DEVA

Data Entry


	DEVA

LAME


	DEVA

GRBA
	DEVA

GRBA
	Data Entry

GRBA
	Data Entry

GRBA
	DEVA

GRBA
	DEVA
	DEVA
	DEVA

	2005

Team 1

Team 2
	JOTR

1 team only
	JOTR

1 team only
	Data 

Entry/

Clean-up
	
	
	Final Products

Submitted
	
	
	
	
	
	


