
Cooperative Agreement for CESU-affiliated Partner
with Desert Southwest Cooperative Ecosystem Studies Unit


1. FUNDING OPPORTUNITY

The USGS Southwest Biological Science Center (SBSC) is offering a funding opportunity to a CESU Partners for research investigating bioclimatic and ecohydrological data to inform the U.S.-Mexico borderlands map classes based on phenological differences among vegetative species and landcover classes for the purpose of supporting conservation planning and management needs in the transborder region. Related to ecosystem change monitoring due to both natural and anthropogenic landcover changes, USGS seeks to measure changes in greenup and evapotranspiration using satellite images for hundred or so map classes along the transborder region that aligns with Bird Conservation Region #33 in the Sonoran and Mojave deserts.

Additionally, seeks to conduct remote sensing research in addition to crowd-sourced data validation for map classes that have been discerned as part of the USGS-USFWS SSP project objectives and the discerned map classes will be monitored for changes in meteorological variables (e.g., temperature, precipitation) and vegetation water use (e.g., actual evapotranspiration, ETa) for the area of the Bird Conservation Region #33. To understand how drought and other pressures have affected the larger borderland region, we initially developed the first high resolution transboundary vegetation community map for the Sonoran and Mojave Deserts ecoregion, from which plan to work in close cooperation with land and resource managers and other scientists to add bioclimatic and ecohydrologic data to the project. The resulting data for each map class in the transborder region corresponding to Bird Conservation Region #33 will be added to a Data Explorer. The data server, once populated with the new bioclimatic and ecohydrological data will improve knowledge and broaden the scope of technical information. Managing species and habitats across borders is an ongoing challenge for those working in the southwest United States and northwest Mexico because habitats and species do not recognize international borders, but unfortunately many of our geospatial planning tools do; hence the need for these newly developed maps which resolve this issue from one country, across the border, to the other country.

In this project, expect to utilize the new maps created from data input over eight years depicting the conditions of vegetation and landcover determined from the dynamic range of phenology using the full-year vegetation index acquisition from Landsat 8 / OLI satellite imagery. Additionally, to create this product for the full area of the Bird Conservation Region #33, we also used multitemporal Landsat OLI 8 data, MODIS Terra/Aqua, Google Earth/Maps, phenology metrics, and auxiliary data to create a transborder map, the first of its kind for the full region. In addition to satellite imagery, also incorporated high-resolution phenology metrics to produce these vegetation community-scale maps, which may allow researchers to now focus on native and non-native riparian species and/or restoration sites or other conservation planning landcover requirements.

The scientist will include bioclimatic and ecohydrologic factors, as a time-series starting from 2014 to present, for every landcover class determined for Bird Conservation Region #33 in the transborder region. These classes and their greenness and ETa both are indicative of the health of the habitats upon which many priority species rely. The scientist will thus not only use the newly created landcover classes to track vegetation health at the plant community level, but also use them to create data comprised of meteorological variables and vegetation-index based ETa for long-term monitoring.


The USGS has been a leader in using remote sensing-based monitoring of invasive plant species in western dryland riparian systems to reveal spatio-temporal dynamics of plant cover and water use at local and river reach (wide-area) scales. Quantifying evapotranspiration (ET) by riparian soil and vegetation, particularly by invasive species such as tamarisk, has long been a need of land and water managers in the semi-arid West.  Dynamic estimates of ET are challenging to quantity because they vary both within and among years in response to fluctuations in multiple factors.  The USGS is interested in using remote-sensing based monitoring of riparian plant cover, phenology, water use, invasive tamarisk’s biocontrol, and improved detection tools. The USGS research program has created an understanding of how tamarisk extent and abundance, and tamarisk defoliation (due to biocontrol) are changing riparian ecosystem composition, biogeochemistry, water balance, sediment flux, and fire regimes; what drives these changes; and what actions can promote restoration of native plant communities and suppression of secondary invaders. This work has spanned a range of scales and approaches, including local-scale field studies, controlled experiments, landscape-scale assessments based on remote sensing, and data syntheses.  

There is a need to understand how weather data and water use information (evapotranspiration estimates) potentially impact vegetation communities, and therefore, how the species that rely on these habitats are managing under changing climatic regimes and plant cover changes. These data have implications for management decisions, which need to consider changes in habitat and species distribution as they undergo the effects of climate change. Distinguishing invasive species in the Sonoran-Mojave Desert region is critically important to multiple stakeholders, especially within DOI agencies. The scientist will use remote-sensing techniques to continue assessment of changes that follow invasive species, regeneration, fractional cover and canopy structural changes, as well as changes to open water, bare soil and other landcover classes, including tamarisk biocontrol which leaves standing dead woody material and leaf litter. The scientist will develop new, improved remote-sensing detection tools for discriminating areas that are undergoing changes due to invasive plant species, landcover shifts, fire and other plant community phenology shifts. The scientist will not only produce monitoring data for habitat restoration and management, but also for bird conservation. The scientist will use established remotely sensed methods for greenness and water use monitoring and machine learning to distinguish invasive species of concern and priority habitats for the avian community. The scientist will populate the data server for actionable science to take place among agencies, scientists, partners and stakeholders.

Objective

USGS has the following objectives of acquiring bioclimatic and ecohydrological data to inform the U.S.-Mexico borderlands map classes and monitoring changes in the metrics of greenness and plant water use for the entire Bird Conservation Region #33. The scientist will do the following for every landcover class determined for Bird Conservation Region #33 in the transborder region:
1. Acquire available bioclimatic and ecohydrologic data for each map class identified within the transboundary area of Bird Conservation Region #33. Namely, using meteorological data and calculated ETa, as well as Landsat vegetation index (NDVI and EVI2), both greenness and ETa will be associated with each newly created landcover classes to track vegetation health and vegetation-index based ETa for long-term monitoring with Landsat 8 (OLI) and Landsat 9 (or other satellite imagery).
2. Compare point-based potential ET (ETo) across any available sources (for use as input to ETa).
3. Conduct historical analysis of vegetation index (NDVI and EVI2) and ETa using EVI2 ((“ET(EVI2)”) and meteorological data from either gridded sources such as Daymet or weather stations from point locations, as a time-series starting from 2014 to present.  
4. Identify standard anomalies, which may be associated with environmental or anthropogenic pressures.
5. Produce change maps comparing VI and ETa values between specified time periods.
6. Produce NDVI and EVI2, and ET(EVI2) trends for areas of interest (AOIs) using Landsat for years 2014 to present (up to 2025). These may be areas where there are special landcovers, such as cienegas, or specialty avian habitats, or where fires have occurred, where invasive species or where known restoration areas exist.
7. Provide comparisons between certain regions, such as between restoration plots and unrestored areas within the same vegetation class, or between pre- and post- known disturbance.
8. Analyze time-series ET(EVI2) trends using different time-periods, such as mean daily peak growing season (May-Oct) (mmd-1) and annually using the phenology assessment metric (PAM) ET (mmyr-1).
9. Populate the Vegetation Index and Phenology (VIP) Lab server with the information from VIs and ET(EVI2) for the transborder map classes.
10. Use the VIP lab’s capabilities to acquire other important landscape metrics critical for managing avian habitat.
11. Expand analyses evaluating the relationship between ETa and Standardized Precipitation Evapotranspiration Index (SPEI; one of many drought indices).
12. Produce a USGS-approved Data Management Plan and submit metadata for USGS approval and official data release before making the data on the UofA VIP Server publicly accessible.
13. Populate the Data Server with the bioclimatic and ecohydrological data for each of the landcover classes created in the dynamic phenology-based transborder map.


The methods require downloading Landsat 8 imagery from Earth Explorer every 16 days as it is acquired and transform this imagery into a Normalized Difference Vegetation Index (NDVI) scene so that it may conduct an analysis of change using NDVI from Landsat 8 and Landsat 9. Other indices, including EVI and EVI2, will also be acquired from Landsat 8 and 9.
 
For the purpose of documenting time-series, landscape-level changes in vegetation for science and monitoring, will acquire the relatively high-resolution Landsat 8 imagery (30 m spatial resolution) dating from 2014 to present (and through 2025). Will also populate the Data Server with the imagery as well as the VI and ETa information.


2. AWARD INFORMATION  
[bookmark: _Hlk38362937]It is anticipated that one award will be made with one base year and one renewal year.   Funding in the amount of $16,768 is available for FY 2023.  Additional funding will be based upon satisfactory progress and the availability of funding. 
3. ELIGIBILITY INFORMATION
This financial assistance opportunity is being issued under a Cooperative Ecosystem Studies Unit (CESU) Program. CESUs are partnerships that provide research, technical assistance, and education. Eligible recipients must be a participating partner of the Desert Southwest Cooperative Ecosystem Studies Unit (CESU) Program.  
4. APPLICATION AND SUBMISSION INFORMATION
[bookmark: _Hlk39754700]Apply electronically through grants.gov.  Questions are to be directed to Faith Graves: 	fgraves@usgs.gov
	Content and Form of Application: 
1. Recipient’s Name
2. Principal Investigator (individual who will oversee the cooperative agreement) including address, phone number, fax number, and email address
3. Technical contact (Staff member(s) who will administer the cooperative agreement) including address, phone number, fax number, and email address
4. List laboratories, field equipment, and facilities available for project work. 
5. Experience of staff to conduct the stated work objectives of the project. 

  Proposal Text -  Please include the following:

a.  Introduction and Statement of Problem.  Give a brief introduction to the research problem.  Provide a brief summary of findings or outcomes of any prior work that has been completed or is ongoing in this area
b.	Objectives.  Clearly define goals of project.  State how the proposal addresses USGS goals and its relevance and impact.  Explain why the work is important. 
c.	Methods.  This section should include a fairly detailed discussion of the work plan and technical approach to both field and laboratory techniques.  
d.	Planned Products and Dissemination of Research Results List product(s) (reports, analyses, digital data, etc.) that will be delivered at the end of the performance period.  The USGS considers dissemination of research data and results to potential users of those results to be an integral and crucial aspect of projects funded by this program.  Beyond the requirements for a final report, describe your plan for dissemination of project data and results that will result in the greatest possible benefit to customers as defined by your proposal.  Applicants are strongly encouraged to disseminate research results to the scientific community and appropriate professional organizations; local, State, regional and Federal agencies; and the general public.  The USGS encourages the Recipient to publish project reports in scientific and technical journals.
e.	References Cited.  List all references to which you refer in text and references from your past work in the field that the research problem addresses.  Be sure to identify references as journal articles, chapters in books, abstracts, maps, digital data, etc.

Budget Sheets - This information will provide more details than what is required under the SF 424A form.  Please include the following:

a.	Salaries and Wages.  List names, positions, and rate of compensation. include their total time, rate of compensation, job titles, and roles.
b.	Fringe benefits/labor overhead.  Indicate the rates/amounts in conformance with normal accounting procedures.  Explain what costs are covered in this category and the basis of the rate computations.  
c.	Field Expenses.  Briefly itemize the estimated travel costs (i.e., number of people, number of travel days, lodging and transportation costs, and other travel costs).
d.	Lab Analyses.  Include geochemical analyses, radiocarbon age dating, etc.  Briefly itemize cost of all analytical work (if applicable)
e.	Supplies.  Enter the cost for all tangible property. Include the cost of office, laboratory, computing, and field supplies separately. Provide detail on any specific item, which represents a significant portion of the proposed amount.




f.	Equipment. Show the cost of all special-purpose equipment necessary for achieving the objectives of the project. "Special-purpose equipment" means scientific equipment having a useful life of more than 1 year and having an acquisition cost of $5,000 or more per item.  Each item should be itemized and include a full justification and a dealer or manufacturer quote, if available. General-purpose equipment must be purchased from the applicant's operating funds. Title to non-expendable personal property shall be vested solely with the Recipient. Under no circumstances shall property title be vested in a sub-tier recipient.
g.	Services or consultants. Identify the tasks or problems for which such services would be used.  List the contemplated sub-recipients by name (including consultants), the estimated amount of time required, and the quoted rate per day or hour.  
h.	Travel.  State the purpose of the trip and itemize the estimated travel costs to show the number of trips required, the destinations, the number of people traveling, the per diem rates, the cost of transportation, and any miscellaneous expenses for each trip. Calculations of other special transportation costs (such as charges for use of applicant-owned vehicles or vehicle rental costs) should also be shown.
i.	Publication costs.  Show the estimated cost of publishing the results of the research, including the final report.  Include costs of drafting or graphics, reproduction, page or illustration charges, and a minimum number of reprints.  
j.	Other direct costs.  Itemize the different types of costs not included elsewhere; such as, shipping, computing, equipment-use charges, or other services.
k.	Total Direct Charges.  Totals for items a - j.
l.	Indirect Charges (Overhead).  Indirect cost/general and administrative (G&A) cost.  Show the proposed rate, cost base, and proposed amount for indirect costs based on the cost principles applicable to the Applicant's organization.  If the Applicant has separate rates for recovery of labor overhead and G&A costs, each charge should be shown.  NOTE:  CESU NEGOTIATED IDC IS 17.5%
m.	Amount proposed. Total items k and l.
            n.  Provide copy of recipient’s rate agreement

[bookmark: _Hlk109193941]USGS Data Management Plan Requirements

Proposals submitted to USGS must include a supplementary document of no more than two pages labeled "Data Management Plan" (DMP). This supplementary document should describe how the proposal will conform to USGS policy on the dissemination and sharing of research results and associated data.  A valid DMP may include only the statement that no detailed plan is needed (e.g. “No data are expected to be produced from this project”), as long as the statement is accompanied by a clear justification.  This supplementary document may include:

· the types of data, samples, physical collections, software, curriculum materials, and other materials to be produced in the course of the project;
· the standards to be used for data and metadata format and content (where existing standards are absent or deemed inadequate, this should be documented along with any proposed solutions or remedies);
· policies for access and sharing including provisions for appropriate protection of privacy, confidentiality, security, intellectual property, or other rights or requirements;
· provisions for re-use, re-distribution, and the production of derivatives; and
· plans for archiving data, samples, and other research products, and for preservation of free public access to them.

Additional guidance on data management plans is available from the USGS Data Management web site here: http://www.usgs.gov/datamanagement/plan/dmplans.php

Simultaneously submitted collaborative proposals and proposals that include subawards are a single unified project and should include only one supplemental combined DMP by the lead PI that also addresses all subaward data management needs, regardless of the number of non-lead collaborative proposals or subawards included. 


Prohibition on Issuing Financial Assistance Awards to Entities that Require Certain Internal Confidentiality Agreements

Section 743 of Division E, Title VII of the Consolidated and Further Continuing Resolution Appropriations Act of 2015 (Pub. L. 113-235) prohibits the use of funds appropriated or otherwise made available under that or any other Act for grants or cooperative agreements to an entity that requires employees or contractors of such entity seeking to report fraud, waste, or abuse to sign internal confidentiality agreements or statements prohibiting or otherwise restricting such employees or contractors from lawfully reporting such waste, fraud, or abuse to a designated investigative or law enforcement representative of a federal department or agency authorized to receive such information. 

Recipients must not require their employees or contractors seeking to report fraud, waste, or abuse to sign internal confidentiality agreements or statements prohibiting or otherwise restricting such employees or contractors from lawfully reporting such waste, fraud, or abuse to a designated investigative or law enforcement representative of a federal department or agency authorized to receive such information.

Recipients must notify their employees or contractors that existing internal confidentiality agreements covered by this condition are no longer in effect.

5. APPLICATION REVIEW INFORMATION

[bookmark: _Hlk38363207][bookmark: _Hlk96516034]Review and Selection Process:  Applications are considered based on the completeness of documentation, meeting of stated basic eligibility, and other category requirements. Specific evaluation factors are identified in the proposal narrative. Budget information is evaluated for reasonableness and appropriateness to applicant project goals. 

Proposals are reviewed by the U.S. Geological Survey technical personnel.  Individual proposals are evaluated and scored.  The evaluations and scores will be submitted to the contracting officer for final award determination.

Proposals will be evaluated on the following criteria:
A. What background do the investigators have working with satellite imagery such as Landsat for determining vegetation index-based actual evapotranspiration? (20pts)
B. How and what remote sensing techniques can be used for analyzing vegetation community class in the transborder region of US and Mexico?  (20pts)
C. What background do the investigators have working to create dynamic landcover maps using machine learning? (20 pts)
D. How will potential evapotranspiration be measured along the border in AZ and CA but in Mexico? (20pts)
E. How will time-series remotely sensed data be scaled to represent data that specifically overlaps with imagery acquired at one point in time, e.g., Landsat 8 and 9? (20pts)
6. AWARD ADMINISTRATION INFORMATION
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: _Hlk109193892][bookmark: _Hlk39754760][bookmark: _Hlk39753741]Award recipients are responsible for managing the day-to-day operations of the grant/cooperative agreements and sub-award supported activities to assure compliance with applicable Federal requirements, and that performance goals are being achieved.  Recipient monitoring must cover each program, function or activity.

	Progress Reports

a) The Recipient shall submit two copies of each Progress Report to the USGS Project Officer and one copy of the transmittal letter to the USGS Contracting Officer.  Unless otherwise specified in this Agreement, annual progress reports should be submitted at least sixty (60) days prior to the end of the current budget period to allow adequate time for the designated office to review the report.  In the case of multi-year Agreements, failure to submit timely reports may delay processing of funding increments.  For Agreements with a total anticipated performance period of twelve months (12) months or less, only a Final Technical Report will be required.  A progress report is not required in the final budget year, unless the Recipient requests an extension to the project period.

b) The progress reports shall include the following information:

(i) A comparison of actual accomplishments to the objectives of the Agreement established for the budget period and overall progress in response to the performance metrics.
(ii) The reasons why established goals were not met, if appropriate.
(iii) Additional pertinent information including, when appropriate, analysis and explanation of cost overruns or high unit costs.
(iv) An outline of anticipated activities and adjustments to the program during the next budget period.

c)	Between the required reporting dates, events may occur which have significant impact upon the project or program.  In such cases, the Recipient shall inform the USGS as soon as the following types of conditions become known:

(i) Problems, delays, or adverse conditions which will materially impair the ability to meet the objective of the Agreement. This disclosure must include a statement of the action taken, or contemplated, and any assistance needed to resolve the situation. 
(ii) Favorable developments which enable meeting time schedules and objectives sooner or at less cost than anticipated or producing more or  different beneficial results than originally planned.

Final Technical Report

a)	The Recipient shall submit two copies of the final technical report to the USGS Project Officer and one copy of the transmittal letter to the USGS Contracting Officer.  The final performance report will be due 90 calendar days after the period of performance end date.

b)	The final technical report shall document and summarize the results of Recipient’s work.  The report shall include a quantitative description of activities and overall progress in response to the performance metrics which documents and summarizes the results of the entire Agreement.  The final report shall include tables, graphs, diagrams, sketches, etc., as required to explain the results achieved under the Agreement. The report shall also include recommendations and conclusions based upon both the experience and the results obtained. 

Annual Financial Reports
a)	The Recipient will submit an annual SF 425, Federal Financial Report, for each individual USGS award.  The SF 425 is available at https://www.grants.gov/web/grants/forms/post-award-reporting-forms.html The SF 425 will be due in accordance with the following schedule.  USGS acknowledges that this annual reporting schedule may not always correspond with a specific budget period.

b)	The SF 425 must be submitted electronically through Grant Solutions or, if GS is not available, by e-mail to SF425@usgs.gov with a cc to the Contracting Officer.  Recipient must include the USGS award number in the subject line of all correspondence.  If, after 90 days, Recipient has not submitted a report, the Recipient’s account in ASAP will be placed in a manual review status until the report is submitted.

Final Financial Report
a)	The Recipient will liquidate all obligations incurred under the award and submit a final SF 425, Federal Financial Report in accordance with C.3.b. no later than 90 calendar days after the Agreement completion date. 
b)	Recipient will promptly return any unexpended federal cash advances or will complete a final draw from ASAP to obtain any remaining amounts due.  Once 120 days has passed since the Agreement completion date, USGS shall unilaterally deobligate federal funds as reflected in the Final SF 425.
c)	Subsequent revision to the final SF 425 will be considered only as follows:
i.	When the revision results in a balance due to the Government, the Recipient must submit a revised final SF 425, Federal Financial Report, and refund the excess payment whenever the overcharge is discovered, no matter how long the lapse of time since the original due date of the report.
ii.	When the revision represents additional reimbursable costs claimed by the Recipient, a revised final SF 425 may be submitted to the USGS Contracting Officer with an explanation.   If approved, the USGS will either request and pay a final invoice or reestablish the ASAP subaccount to permit the Recipient to make a revised final draw.  Any revised final report representing additional reimbursable amounts must be submitted no later than 1 year from the due date of the original report, i.e., 15 months following the Agreement completion date. USGS will not accept any revised SF 425 covering additional expenditures after that date and will return any late request for additional payment to the Recipient.
Publications
a)	Acknowledgment of Support
Recipient is responsible for assuring that an acknowledgment of USGS support:
1.	is made in any publication (including World Wide Web pages) of any material based on or developed under this Agreement, in the following terms:
This material is based upon work supported by the U.S. Geological Survey under Grant/Cooperative Agreement No. (insert agreement number).
2.	is orally acknowledged during all news media interviews, including popular media such as radio, television and news magazines.
b)	Disclaimer
Recipient is responsible for assuring that every publication of material (including World Wide Web pages) based on or developed under this Agreement, contains the following disclaimer: 
The views and conclusions contained in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.S. Geological Survey.  Mention of trade names or commercial products does not constitute their endorsement by the U.S. Geological Survey.
c)	Publication

Publication of the results of any project carried out under this assistance award is authorized in professional journals, trade magazines, or may be made by the USGS.  Such manuscripts or publications submitted to journals or professional publications for publication shall be accompanied by the following notation:

This manuscript is submitted for publication with the understanding that the United States Government is authorized to reproduce and distribute reprints for Governmental purposes.

d)	Copies for USGS

		Recipient is responsible for assuring that the USGS Project Office is provided a digital version, preferably as a MS Word DOCx file, of every accepted manuscript upon acceptance for publication by the journal. 

e)	Department of the Interior Requirements

		Two copies of each publication produced under a Grant or Cooperative Agreement shall be sent to the Natural Resources Library with a transmittal that identifies the sender and the publication.  The address of the library is:

U.S.  Department of the Interior
Natural Resources Library				
Division of Information and Library Services
Gifts and Exchange Section
18th and C Streets, NW
Washington, DC 20240

Payment

Payments under financial assistance awards must be made using the Department of the Treasury Automated Standard Application for Payments (ASAP) system (www.asap.gov).

a)	The Recipient agrees that it has established or will establish an account with ASAP.  USGS will initiate enrollment in ASAP.  If the Recipient does not currently have an ASAP account, they must designate an individual (name, title, address, phone and e-mail) who will serve as the Point of Contact (POC).

b)	With the award of each grant/cooperative agreement, a sub-account will be set up from which the Recipient can draw down funds.  After Recipients complete enrollment in ASAP and link their banking information to the USGS ALC (14080001), it may take up to 10 days for sub-accounts to be activated and for funds to be authorized for drawdown in ASAP.

c)	Inquiries regarding payment should be directed to ASAP at 855-868-0151.

d)	Payments may be drawn in advance only as needed to meet immediate cash disbursement needs.




Use of Geospatial Data:
All geospatial data collected for or produced through the use of the Department of the Interior financial assistance funds are required to meet all relevant standards established by the Federal Geospatial Data Committee (FGDC) as authorized by Geospatial Data Act of 2018, Pub. L. 115-254, Subtitle F – Geospatial Data, §§ 751-759C, codified at 43 U.S.C. §§ 2801– 2811. Interior requires fully compliant metadata on all Geographic Information Systems files developed for financial assistance projects. If a funded financial assistance project involves acquiring or collecting geospatial data, the recipient is Acquisition Operating Procedures U.S. Geological Survey Office of Acquisition and Grants June 14, 2022 Page 2 of 3 Questions to askoag@usgs.gov required to search GeoPlatform.gov to determine that no existing Federal, State, local or private data meet the Government’s needs and are available at no cost before acquiring or collecting additional geospatial data.
Federal Awardee Performance and Integrity Information System FAPIIS Checks (PPIRS) 

Funding Opportunity (2 CFR 200 Appendix I)
For awards expected to exceed SAT ($150K), This is to inform applicants that, prior to award, agency is required to review and consider any information in FAPIIS about the applicant.

Pre-Award Review of FAPIIS (2 CFR 200.205)
Where Federal share is expected to exceed SAT ($150,000) during Period of Performance, Information must demonstrate satisfactory record of executing programs under Federal grants, agreements, or procurements; and integrity and business ethics.


Agency Contacts
Contractual Point of Contact:
Faith D. Graves  
CESU Contract Specialist  
U.S. Geological Survey
Mail Stop 205G  
12201 Sunrise Valley Drive  
Reston, VA 20192  
Phone: (703) 648-7356 
Fax: (703) 648-7901  
Email: fgraves@usgs.gov
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