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[bookmark: _Toc398030948]Executive Summary
The Arizona Geological Survey has taken on significant new responsibilities over the last five years and shifted from predominantly state funding to primarily contract and grant funding. The dramatic growth in external funding led to a tripling of staff, with about 80-90% of personnel costs paid by grant funds. Our strategic planning focuses on:
1. Maintaining the funding levels attained, which help underwrite statutory duties that were defunded during the recession
2. Renewing the agency’s historical capabilities in mineral resources
3. Continuing statewide assessment, response to, and mitigation of natural hazards with targeted programs in earth fissures and landslides
4. Completing digitization and integration of all agency documents, maps, and data sets
5. Leveraging global leadership in cyberinfrastructure for the benefit of AZGS and other state agencies and organizations, and 
6. Expanding our public engagement through a full-service Phoenix branch, an Arizona Experience multi-agency store, and aggressive and innovative use of social and web media.
[bookmark: _Toc398030949]Mission Statement
The Arizona Geological Survey is mandated to:

Be a primary source of geologic information and inform, advise, and assist government, industry, and the public about the geologic character of Arizona, geologic hazards and limitations, and mineral resources (ARS 27-152)

Encourage the wise use of the lands and mineral resources of this state toward their development (ARS 27-103)

Provide technical advice and assistance in geology to industry toward the wise development and use of the mineral and land resources of this state (ARS 27-103)

[bookmark: _Toc398030950]Agency Description
The Arizona Geological Survey (AZGS) helps protect the lives and property of Arizonans from natural hazards and contributes to the discovery and characterization of natural resources (minerals, energy, groundwater) for their wise use towards economic development. 

Originally the Office of the Territorial Geologist (1883-1912), the office was integrated with the University of Arizona Bureau of Mines (1893-1915) and subsequently became known as the Arizona Bureau of Mines (1915-1977) within the University of Arizona. The Legislature created the Bureau of Geology and Mineral Technology (1977) with a Geological Survey Branch to replace the Arizona Bureau of Mines. In 1987, the Legislature reshaped the Geological Survey Branch into the Arizona Geological Survey and removed it from administration by the University to become an independent state agency. As an independent agency, the mission of the AZGS has shifted from teaching and research to applied geology and public service (risk reduction, economic development) for the state.

Specifically, we serve Arizonans by:

1. Helping protect people and property from geologic hazards, including floods, landslides, debris flows (including post-wildfire debris flows), earthquakes, earth fissures and cracks, subsidence, rock falls, karst or solution collapse, and natural contamination of ground waters.
2. Encouraging the wise use and development of the state’s mineral and energy resources, including staffing the independently appointed Oil and Gas Conservation Commission since 1991.
3. Informing the public, industry, government, and academia about the geologic character of the state in order to foster informed decision making about natural hazards and natural resources, including enjoyment of the state’s natural recreational resources.

To carry out these objectives the Arizona Geological Survey:

1. Conducts fieldwork and investigations to map and describe bedrock and surficial geologic units, identify and characterize geologic hazards and societal risks, and seek out, evaluate, and encourage wise use of our energy and mineral resources.
2. Publishes and disseminates objective, scientific information to help the public understand and make informed decisions about hazards, resources in a timely manner.
3. Provides archival storage of, and public access to, geologic data, maps, reports, files, rock cuttings and cores from wells and other samples.
4. Provides technical and administrative support for the Arizona Oil and Gas Conservation Commission.
5. Maintains multiple internet web sites that include information about the AZGS products and services available and the geologic character, resources, and hazards of the state.
6. Maintains an online digital repositories of maps, reports, and databases on the geology of Arizona.
7. Aggressively communicates Survey results using online social media, webcasting, and outreach activities.

The geologic character of Arizona includes the following components:

· Bedrock units such as limestone, sandstone, and granite and their weather products (e.g., sand, gravel, clay)
· Geologic processes or substances that are known or have potential to cause loss of life or injury to people, cause property damage, or impact the location, construction, and maintenance of buildings and infrastructure (earthquakes, flooding, land subsidence, and earth fissures, natural dissolving rocks such as limestone and salt, drying out and cracking of clay-rich soils, arsenic, radon gas, etc.)
· Metallic (copper, molybdenum, gold, silver, iron, manganese) and non-metallic (including sand, gravel, limestone, clay, salt, potash, gypsum, cement, zeolites, rare earth elements) mineral resources
· Energy and associated resources (coal, coal-bed methane, oil, gas, geothermal, carbon dioxide, and helium)



Our constituents and customers who use geologic information cover a broad range of the community, including:








Citizens and citizen groups
Land- and resource-management agencies
Engineering and applied geology firms
Energy- and mineral-exploration companies
Attorneys, Insurance companies
Trade associations
Emergency responders and managers
Elected officials and staff
Local planning and development agencies
Consultants
Hydrologists and hydrogeologists
Students and teachers
Securities regulators and law enforcement agencies
Libraries and book dealers
Home buyers, developers, real estate agents
Construction industry and builders
[bookmark: _Toc398030951]Strategic Issues
The following strategic issues were identified based upon our core mission, goals, and constituent needs. While AZGS currently employs multiple strategies for handling most of these issues, additional resources and planning is required in order to fully address the issues.

Issue 1: Adequate resources to carry out AZGS mission and goals

Since 2008, State Appropriations to the agency decreased a net 45%. However, even with this significant reduction in funding, the Survey has not only maintained its services and functions, it has taken on additional duties for the State. We have done this by aggressively seeking external (mostly federal) grants from a growing array of funding sources, covering a wide range of subjects related to the Survey mission. Some of these grants directly support AZGS missions, but the administrative overhead (Indirect Costs) with the grants helps underwrite the Survey’s basic operations. In contrast with federal funds received by many other state agencies, the AZGS grants are usually highly competitive with success rates often running below 25% and as low as 8%. The grants typically run 1-3 years and new ones found to replace expiring ones. It is rare to find ones that can be renewed. In recent years, 80-90% of the total Survey budget is grant funded. For FY12-14, state appropriations accounted for less than 9% of the agency’s total budgets. It may also take 6-12 months before the results of grant applications are known, so the uncertainty is high about continuity of funding for staff member positions.

In the past twenty years, AZGS has merged with two other state agencies: the Oil & Gas Conservation Commission (OGCC, 1991) and the Arizona Department of Mines and Mineral Resources (ADMMR, 2011). In the latter situation AZGS provided the primary financial support from internal funds to maintain staff and services of the agencies. With the loss of ADMMR, this makes AZGS the primary agency dealing with mineral resources in Arizona, which is the #1 or #2 mining state (non-fuel minerals) in the U.S. A mandate following the merger of the agencies was to digitize the vast number of paper records, maps, and reports of the ADMMR files; this is addressed further in Issue 6. The Oil and Gas Commission continues as an independent body appointed by and reporting to the Governor. However, AZGS provides all administrative, financial, and technical support to the Commissioners, including paying Arizona’s annual dues to the Interstate Oil & Gas Compact Commission, in which the Governor is Arizona’s representative.

Challenge: Continuing to successfully compete for external grants, especially from federal sources, to maintain the current level of subsidy for state services.

Issue 2: Mitigation and response to natural hazards 

AZGS geologic mapping provides the basis for many natural hazards identification and mitigation strategies including debris flow, landslides, floods, rock falls, subsidence, and natural contamination of ground waters. In addition, AZGS set up and manages the Arizona Broadband Seismic Network (ABSN), which for the first time in history can detect any magnitude 3.0 earthquake or larger anywhere in the state. AZGS receives no federal, state, or industry funding to support the network monitoring and evaluation of earthquakes. The Nuclear Regulatory Commission considers this monitoring a critical function to evaluating the seismic risk to Palo Verde Nuclear Generating Station. AZGS has also staffed the Burn Area Emergency Response (BAER) teams for emergency response and mitigation for the past several fire seasons. AZGS currently participates in the USGS STATEMAP program, competing for federal matching funds to produce 4-6 geologic maps per year at the 1:24,000 scale for quadrangles across the state. Arizona has a total of over 1,900 quadrangles, of which about one-quarter have now been mapped. Priority areas and criteria for mapping are determined by an external Geologic Mapping Advisory Committee on an annual basis. The Survey expects to complete the first statewide mapping and characterization of earth fissures in late 2014. These maps are in high demand by real estate developers and agents, home buyers, and local planning agencies. The focus will move to updating maps as new fissures form or existing ones grow. Some resources are being reallocated to starting a statewide inventory of landslide hazards as they constitute the highest risk to life and property that is not being systematically addressed. 

Challenge: Finding resources to adequately identify, respond to, and mitigate natural hazard impacts on Arizonans, which are increasing especially as a growing population moves into areas previously avoided. 

Issue 3: Characterization of mineral resources of the state

As stated in Issue 1, Arizona is routinely the #1 or #2 mining state of non-fuel minerals in the nation (Nevada generally our main competitor). 1:24,000 scale maps help in identifying natural resource plays throughout the state. In 2008 AZGS published “Potash and Related Resources of the Holbrook Basin, Arizona” identifying the largest accessible potash play in the United States. Since 2008, AZGS has permitted private industry exploration drill holes for AZOGCC, preparing the way for two or more multi-billion dollar potash mine(s) in northeast Arizona. This type of characterization is only possible from well-trained geologic staff and accessible data and mapping.

AZGS participates as a cooperating agency on federal Environmental Impact Statements and other land management activities to provide unbiased, objective scientific information and advice regarding geologic and mineral resource issues.

Since the merger with ADMMR in 2011, AZGS is the primary source of mineral resource information to companies interested in exploring in Arizona. AZGS is digitizing the extensive records held by ADMMR and putting them online for free viewing and downloading. We estimate 400,000 pages of reports, 10,000 maps, and 7,000 historical photographs are in the collections. All of the primary ADMMR paper records have been scanned, digitized, georeferenced and placed online for free downloading. The mining industry considers this a valuable resource for discovering potential new deposits that would add to the state’s economy. We are now digitizing the nearly two dozen collections of files and records donated to ADMMR and now to AZGS.

AZGS maintains a geologic sample repository of cores and cuttings that are available for examination and testing. The primary users are mineral exploration companies, followed by researchers attempting to evaluate the nature and origin of Arizona mineral and energy resources.

Challenge: Arizona receives no state funding for the legislatively mandated duties acquired with the ADMMR merger limiting our ability to characterize mineral deposits that could lead to new economic development; Arizona invests the least by far of all states surveyed in geological surveys of mineral resources.

Issue 4: Information resources to adequately inform federal, state, and local agencies, the general public, and industry of mineral and energy resource potential and impacts of the state

As part of the digitization efforts discussed in Issue 6, we are scanning and digitizing all of our reports, studies, and maps and making them accessible over the internet. There are currently over 1,000 of such items available in our searchable online digital document repository. In addition, AZGS consistently publishes reports and studies throughout the year to help inform stakeholders. Hardcopies are sold for the cost of reproduction but digital copies are generally freely available online.

Challenge: The funding for these efforts comes largely from federal contracts and grants, which are at risk due to federal budget cuts and increasing competition.

Issue 5: Fraudulent description or misrepresentation of mineral properties, harming residents and commerce in the state

Since taking over ADMMR, AZGS has assisted state (Arizona and other states) and federal authorities, continually, in cases of fraudulent sales of purported Arizona mineral properties and claims and financial securities. Such acts not only harm our states residents, but may also harm the mineral industry as investors will be wary of fraudulent sales. Unfortunately, this will be an ongoing issue. 

Challenge: AZGS receives no state or federal funding for these activities; we support it entirely with external funds we raise that subsidize state mandates and services; there are serious concerns about the sustainability of this approach.

Issue 6: AZGS policy of “everything digital, online, and interoperable”

AZGS has become a global leader in cyberinfrastructure or digital data integration (often referred to as “Big Data”) which is transforming the business and scientific world. Grants in this field have led to a dramatic increase of the agency staff, even while state appropriations have effectively decreased by 45%. We are using these skills to inventory and digitize the ADMMR collections and assist other state agencies in data integration programs (state funding on these efforts is leveraged with grant funding). Also, AZGS took over the design and creation of the virtual Arizona Experience web site (www.arizonaexperience.org) as part of the Centennial, creating an award-winning, interactive, multi-media online site that is unique in the nation and is pushing the boundaries of what can be done with today’s technology. AZGS is applying this expertise to support Arizona’s Natural Resources Review Council (NRRC) with its requirement to establish a coordinated GIS and document clearinghouse to facilitate state review of federal natural resource and land management actions. 

Challenge: These activities are funded by one-time external grants. Continuity of them is threatened by federal budget cuts and increasing competition for grants.
[bookmark: _Toc398030952]Goals
Our goals, as described in the 2011 Sunset Review report to the Legislature (amended for clarity here), are to:
· Goal 1: Maintain our ability to carry out state mandates independent of the state’s ability to fund them, including continuity of critical functions of the former Department of Mines & Mineral Resources services and the Oil & Gas Conservation Commission. (Issue 1)
· Goal 2: Define and characterize potential geologic hazards and limitations, prepare reports about them, and assist government and the public with emergency response and mitigation efforts. (Issue 2, 4, & 5)
· Goal 3: Further the agency’s emphasis on identifying, characterizing, and assessing mineral resources, covering locatable, leasable, and industrial minerals; expand the ability to accept and preserve unique or irreplaceable rock cores in the AZGS sample repository. (Issue 3, 4, & 5)
· Goal 4: Provide comprehensive agency services to the Phoenix metropolitan area through a full-service branch office. (Issue 1-6)
· Goal 5: Continue to implement the policy of everything digital, online, and interoperable for free downloading; complete the digitization of existing major AZGS data and records. (Issue 4 & 6)
· Goal 6: Deploy AZGS national expertise in data integration to other state agencies, including through the Natural Resources Review Council. (Issue 4 & 6)
· Goal 7: Take advantage of new technologies for enhanced and cost-effective deployment of services and communication with stakeholders and customers. (Issue 1-6)
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The strategies undertaken to accomplish our Goals are as follows:
 
Goal 1: Maintain our ability to carry out state mandates independent of state’s ability to fund them
· Diversify funding sources among federal agencies
· Seek opportunities with state, local, and tribal agencies 
· Pursue Foundation support
· Increase retail and wholesale revenues from publications and products

Goal 2: Define and characterize potential geologic hazards and limitations
· Create a more coordinated and strategic approach to natural hazards, including:
· Ensuring continued operation of the state earthquake monitoring network – the Arizona Broadband Seismic Network (ABSN)
· Pursue a statewide hazards assessment
· Initiate a statewide landslide hazards assessment and seek creation of a national federal-state cooperative program to support continued efforts
· Respond effectively to disasters
· Complete mapping of all known earth fissures and investigate techniques to predict the locations and growth of fissures, and methods to mitigate them
· Seek resources to map each of the geologic hazards statewide at an initial scale of 1:500,000, starting with landslide hazards

Goal 3: Further the emphasis on mineral resources
· Create a more coordinated and strategic approach to mineral resources, including:
· Assessing mineral potential on lands subject to withdrawal (publish reports/studies, respond effectively to federal proposals to limit access)
· Represent resource potential to agencies and industry (response to inquiries)
· Provide critical information on exploration, land management, environmental impacts, and economic development (mapping, published reports/studies, online digital repository)
· Assist in fraud investigations 
· Assist counties in planning for aggregate resource development; a new prototype map of the Phoenix metropolitan area that planners can use, is expected to be released in October 2014
· Support industrial minerals assessment for resource assessment and to assist local government planning agencies to meet state requirements
· Expand the AZGS Sample Repository by seeking federal and industry support in order to accept and curate the most critical geological samples
· Assess the potential for undiscovered mineral deposits and identify geologic indicators for the discovery of new mineral resources

Goal 4: Deploy a full-service Phoenix Branch Office
· AZGS relocated Phoenix staff into a publicly-accessible space sublet from the AZ Department of Water Resources in July 2014, to house the former ADMMR (now AZGS) and existing home-based AZGS staff in Phoenix
· Add a geologist staff position in industrial minerals in Phoenix

Goal 5: Everything digital, online, and interoperable 
· Complete digitization of AZGS data and integrate them using the globally accepted U.S. Geoscience Information Network (USGIN) – a collaboration between the AZGS, Association of American State Geologists, and the U.S. Geological Survey – standards and protocols
· [bookmark: _GoBack]Develop USGIN and the National Geothermal Data System as sustainable stand-alone entities, or a combined system

Goal 6: Deploy AZGS national expertise in data integration to other state agencies
· Seek opportunities where AZGS data integration capabilities can be utilized by other state agencies, including the Natural Resources Review Council

Goal 7: Take advantage of new technologies for enhanced, cost-effective deployment of communication with stakeholders
· Continue digitization efforts for all major AZGS and ADMMR records and files 
· Submit to the State Archives paper records once they have been digitized, documented, and stored for preservation and curation
· Establish the Arizona Experience store as a high-visibility, one-stop shop for government resources and Arizona products and make it a profit center (Goal 4)
In addition to the goal specific strategies, AZGS will leverage our growing national stature and capabilities to influence national agendas and priorities for federal-state partnerships that would support AZGS goals.
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To measure the AZGS’s progress in achieving our goals as stated above, we propose the following estimated performance metrics.

Goal 1: Maintain our ability to carry out state mandates independent of state’s ability to fund them
· At a minimum, maintain the existing level of external funding
· Increase funding by at least 15% over the next five years by diversifying funding sources and expanding our portfolio of services

Goal 2: Define and characterize potential geologic hazards and limitations
· The number of significant natural hazards identified, responded to, and/or mitigated
· Maintain the Arizona Broadband Seismic Network and determine whether additional stations are required
· Carry out a statewide assessment of landslide hazards

Goal 3: Further the emphasis on mineral resources
· Number of reports, presentations, exhibits, demonstrations of mineral resources potential in the state
· Number of assistance requests answered from county planning officials for aggregate planning
· Number of quadrangles or square miles mapped at the scale of 1:24,000 or better (or compiled at 1:100,000 or better) to support hazards and mineral assessments, at least 3 to 4 quadrangles per year
· Number of fraud investigations handled

Goal 4: Deploy a full-service Phoenix Branch Office
· Full integration of Phoenix staff in an accessible location 

Goal 5: Everything digital, online, and interoperable 
· Amount or percentage of data digitized and posted online
· Complete the digitization of the mining data files and records donated to the former ADMMR. Integrate AZGS Document Repository, Core and Cuttings Sample Catalog, and Oil & Gas Conservation Commission data within 3 years
· Integrate all other major datasets within five years
· Submit at least 50% of the paper records housed at AZGS to the State Archives for preservation and curation

Goal 6: Deploy AZGS national expertise in data integration to other state agencies
· Develop a prototype data integration framework for the AZ Natural Resources Review Council by December 31, 2014, to serve as the platform for a Natural Resources Decision Support System

Goal 7: Take advantage of new technologies for enhanced, cost-effective deployment of communication with stakeholders
· Analytics of web sites and social media outlets
· Increase Arizona Experience store and online sales through expanded product lines and improved marketing 
[bookmark: _Toc398030955]Resource Assumptions
Every state in the U.S., as well as Puerto Rico, has a State Geological Survey, although, in a couple, they are limited to the office of State Geologist or are on temporary hiatus (i.e., Hawaii). State Geological Surveys range in size from one person to 260 people; AZGS finished FY14 with 36 staff (~80% funded by external grants and contracts). About two-thirds of State Geological Surveys are state agencies, one-third are administratively housed in universities. Arizona and Wyoming are the only Surveys that report directly to the Governor.

Over the last 50 years, funding for State Geological Surveys from state appropriations has dropped from an average of about 95% to about 40% currently. Surveys have increasingly funded themselves from other dedicated state revenue streams, contracts and grants, and sales of publications. Cumulatively, State appropriated funds decreased nationally to State Geological Surveys by 18% between 2008 and 2013, as state economies struggled to balance their books. 

AZGS is no exception to this national trend, although it receives no other state revenues, such as permit fees, assessments on new construction, etc. AZGS received a significant base budget increase in FY07 for establishment of the Earth Fissure Mapping Program. Subsequently, state budget cuts effectively reduced the AZGS state appropriations by about 45%.

In an annual survey conducted by the Association of American State Geologists, AZGS ranked 4th out of 43 Surveys nationwide that reported their total revenues for FY13. However, AZGS ranked 32nd out of the 43 states reporting in amount of state appropriation. AZGS is doing better than average in bringing in external funds to maintain operations. In FY13 AZGS was 2nd in the nation in federal funds, after the Illinois geological survey. However, over 80% of the awards to AZGS went out to subcontractors, leaving AZGS in 3rd place nationally in net federal funds.

Comparing state funding on a per capita basis, Arizona is 7th from the bottom at $0.12. The range nationally is $0.06 (New York) to $6.14 (Alaska), with a nationwide average of $0.29. In the 12 Western U.S. states, Arizona is second from the bottom in state appropriations and at the bottom of the list in per capita expenditure. The next lowest states (CA, OR, WA, CO) provide their State Geological Surveys 2.5 to nearly 4 times the funding level as Arizona. At the upper end, Montana funds their Survey more than 40 times per capita than what Arizona spends.

On a per square mile basis, Arizona received $6.97 versus a national average of $23.86. The range is $5.98 (Texas) to $674 (Delaware). In the Western U.S., Arizona and Alaska are roughly tied near the bottom of funding per square mile. Texas is the only state lower.

Another metric is to compare the value of annual mineral production (non-fuel) in each state to the state appropriation to their State Geological Surveys. This is not to argue that there is a direct correlation, but it demonstrates each state’s investment in agencies that play significant roles in identifying and characterizing mineral resources. On average, there is $706 worth of mineral production for each dollar spent by states on Geological Surveys. The low is Delaware at $7.57 and the high is Arizona at $8,437. The second highest return is Nevada with $3,703 in mineral production for each dollar to its Survey. 

 
In summary, Arizona spends well below the national average on its State Geological Survey, in absolute dollars. When compared to state expenditures per capita and per square miles, Arizona’s state appropriation is near the bottom. When compared to other Western, public lands states, Arizona invests only 2% to 40% of what the other 11 spend on their State Geological Surveys. Personnel costs per FTE at the Survey are approximately half of the average for State Geological Surveys nationwide.
Our assumptions on resources for the next 5 years are:

· We assume that state appropriations will be effectively flat during the next few years at least. Any increases are likely to be only for mandated cost increases.
· We assume that fiscal austerity at the state and national levels will make it increasingly competitive to win contracts and grants. However, the AZGS budget is still small in comparison with many comparable organizations, and we expect to be able to compete as an organization successfully at the national level. 
· We assume that we will be able to raise corporate contributions for the operation and maintenance of the Arizona Broadband Seismic Network (earthquake monitoring). We do not assume there will be adequate funding to fully analyze the data to identify and characterize those earthquakes.
· We presume that the Survey will be able to retain and attract highly-technically qualified staff members because of our agency culture and reputation in the professional world – as seen as an innovative and nimble center of excellence.
· We assume that the State will not impede or restrict our efforts to bring in external funds, even if it results in increasing the number of state employees, albeit grant funded. 
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