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I. BUDGET OVERVIEW (D6)

The schedule of contributions for the Gemini Observatory budget is governed by a set of
Administrative Guidelines.  These Guidelines are agreements made among the members of the
international Partnership, including the NSF; AURA is not a party. These agreements clarify the
partnership members, partnership shares, and the timing for the payment of contributions.

Under the original six-nation form of the Partnership, the US share of the Construction and
Operations budgets was 50%.  When Australia joined the Partnership it was agreed that their
contribution would represent new cash over and above the funding commitments previously
made by the original six Partners.  Australia made initial scheduled contributions equal to 5% of
the other Partners’ past commitments to both Construction and Operations, and committed to
make ongoing operations contributions equal to 5% of the total of the other Partners.

In 2001, Chile informed the NSF that they wanted to withdraw from the Gemini Partnership as a
financially contributing member, while maintaining their status as a partner and continuing to
hold 10% of the observing time on Gemini South as the host country. Following discussion, the
Partnership agreed that Chile could withdraw as a financial contributor.  To recoup the resulting
loss of financial support, Chile’s "paid" observing time was made available to the remaining
Partners, in exchange for undertaking the responsibility for Chile’s contributions.  The
Partnership amended the Gemini Agreement to reapportion the shares, as shown below in Table
5-1, effective retroactive to January 1, 2001.

TABLE 5-1
Partners’ Shares of Operations Costs

Partner Cost Share
-------------------------------------------------------------------------

US 50.12%
UK 23.81%
Canada 15.00%
Australia 6.19%
Argentina 2.38%
Brazil 2.50%

--------------------------------------------------
Total 100.00%

-------------------------------------------------------------------------

The fractional shares of the enhanced program reflect a simple six-member financial partnership.
(Note: Due to the specific agreements on observing time for the agencies providing access to the
Hawaii and Chile observing sites, the Partners’ cost shares and observing-time shares differ
somewhat.)

A. Gemini Budget Year – The Calendar Year
The financial years of the Gemini Partners differ considerably.  Significant Partners have fiscal
years beginning on October 1, April 1, and July 1, while the Observatory is budgeted on a
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calendar-year beginning January 1.  Thus, each of four fiscal quarters signals the beginning of a
financial year for one or more of the Gemini entities.

The NSF’s role as Executive Agency includes marshalling contributions from the Partners and
making those funds available to the AURA-managed aspect of the Gemini program.  In this
respect, AURA is shielded somewhat from the issues associated with those Partners who have to
manage their contribution commitments over two financial years.  However, the AURA staff
also must deal with certain dual-year responsibilities.  AURA must plan, budget, manage, and
report to the Gemini Board based on the Gemini calendar financial year.  At the same time,
AURA reports to the NSF and conducts its corporate audits on the US October 1 financial-year
basis.  Thus, the Observatory administration team must close two financial years annually.

B. Operations – An Ongoing Commitment
The Gemini Observatory staff annually proposes the following year’s budget with a five-year
outlook.  Through the Gemini Board, the Partners review and set the operations budget and
approve the five-year planning outlook.  As a Designated Member, the NSF representative has
veto authority over the budget, as do the representatives of the UK Particle Physics, Astronomy
Research Counsel (PPARC) and Canadian National Research Council (NRC).

The Operations budget is divided into three categories, which are further subdivided.  The main
components are:  Operations and Maintenance, Development, and Support Facility Construction.
Table 5-2 identifies these operations funds and their subcategories.

TABLE 5-2

The Operations Budget Funds
-----------------------------------------------------------------------------------------------------------------

Expenditure Category Fund Name Purpose
-----------------------------------------------------------------------------------------------------------------

Operations and Maintenance Operations and Maintenance Operations and Maintenance

Development Instrument Development Light Analyzing Instruments
Facilities Development Light Collecting Systems

and Observatory Systems

Support Facilities Hilo Base Facility HBF Construction
Southern Base Facility SBF Construction
Cerro Pachón Dormitory CP Dorm Construction

-----------------------------------------------------------------------------------------------------------------

C. Operations and Maintenance
The Operations and Maintenance (O&M) budget supports the day-to-day activities involved in
operating the telescopes and facilities.  Broadly speaking, these activities are science support,
engineering, administration, information systems, research, public information, and the
directorate.  The cost details of the Operations and Maintenance plan are based on periodic
assessments of top-down and bottom-up staff and non-payroll cost reviews.  These reviews are
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coordinated with the overall operational expectations of the Observatory, and they provide long-
term cost projections for the O&M accounts.

The Gemini Board defines the overall operational expectations.  The Observatory’s original
operational expectations have evolved as the scientific community has become accustomed to the
telescopes and the Gemini mode of operations.  The original observing plan of operating 50%
classical scheduling and 50% queue scheduling has evolved in response to the popularity of the
queue mode.  The Gemini Board has directed an increase in queue scheduling to 100% (with an
option for classical mode), to be attained by the end of 2007.  This transition, among others, is
reflected in the staff plan and resulting non-payroll costs.

D. Development – Investments in Tomorrow’s Capabilities
There are two development funds dedicated to the ongoing enhancement of the scientific and
technical capabilities of the Observatory.  The Instrument Development Fund (IDF) is directed at
systems that analyze the light collected by the telescopes.  The Facilities Development Fund
(FDF) supports enhancements to the systems that facilitate light collection.

Generally speaking, the two development funds are protected from transfers of monies out into
other funds, such as O&M, although the Gemini Director, in consultation with the Gemini Board,
has discretion in this matter.  On the other hand, there is no prohibition against transferring funds
between the two development funds when the changing needs of the program and prudence so
dictate.

In collaboration with the Gemini Science Committee and the Gemini community as a whole, the
Observatory has developed and periodically updates an integrated long-range development plan.
This was undertaken most recently in the Aspen process.  This plan coordinates the timing and
capabilities of the Instrument and Facilities programs with the science requirements and budget
realities.  The Gemini Science Committee and the Gemini community as a whole remain
involved in the periodic review of the plan and progress toward achieving its goals.

E. Base Facilities – Investments in Exercising the Capabilities
The Partnership has supported the construction of the Hilo Base Facility (HBF) in Hawaii, the
Southern Base Facility (SBF) in La Serena, Chile, and a small temporary eating facility near the
summit of Cerro Pachón in Chile.

The Hilo Base Facility was originally constructed to accommodate about 55 people.  Currently,
after extensive renovation (including a temporary annex), it accommodates over 85 individuals
in very crowded conditions.  To make room for the additional staff required for 100% queue
scheduling and supporting the new generation of instrumentation, to provide seating for visitors
and to ease current overcrowding, an extension to the existing facility is required as soon as
possible.   Removing the temporary annex and building a two-story addition, which will enclose
the existing one-story U-shaped building, will increase the permanent space from 17,000 square
feet to about 31,000 square feet.
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The Southern Base Facility also will require some renovations within the current footprint to
accommodate the additional staff required for 100% queue scheduling and the support of new
generation instrumentation.

Observers on Cerro Pachón currently use dormitory facilities on Cerro Tololo, about 20
kilometers away.  Collateral use of the Tololo dormitory by other observatories has been
declining, and all indications are that it will continue to do so.  In the face of persistent staff
concerns about the safety of the inter-mountain trip (despite objective evidence that it is no less
safe than the journey undertaken by counterparts in the north) and the decline in savings
formerly realized by sharing Tololo expenses, it is time to realize the increases in operational
efficiency that could be enjoyed by constructing a dormitory on Cerro Pachón.

F. Five-Year Budget Explanation
It is anticipated that calendar 2006 will be the first Gemini financial year under the authority of
the new NSF cooperative agreement.  In the sections that follow, the program costs for 2006-
2010 are presented and discussed, first from the perspective of the overall program and then in
terms of the NSF contributions required.

1. Overall Scope – 100% Queue Observing and Aspen Instrumentation

The Gemini Board approved the original scope of the Adaptive Operations” model in November
1995, “where (in) observations can be matched to conditions… programs can obtain small blocks
of time to broaden the user base, and …the engineering team can optimize their support activities
based on scientific priorities.”1  Since this plan's inception, adjustments and enhancements have
been made to its original scope, including the addition of technicians to the telescope support
teams, due to the increased complexity of maintaining 8-m class telescopes; hiring of laser-
support personnel for advanced adaptive optics; an increase in the PIO program; and a steady
increase in queue observing from the originally planned 50% level to the nearly 70% level
presently supported.

These staff increases have been supported within the original 2001–2005 budget and approved
by the Gemini Board.  The Board’s recent planning retreat called upon the Observatory to plan
for a vital scientific staff capable of supporting 100% queue observing, an increased data
reduction capability to provide sufficiently processed data to the user and to the Gemini Science
Archive and sufficient support for the high-priority Aspen instrumentation.

Table 5-3 shows the relative distribution of the labor effort (in work-years) required to ramp up
to 100% queue observing by the end of 2007, increase data reduction capability and support the
IDF and FDF activities. The adaptive operations model places major emphasis on operating the
telescopes for the benefit of the Partner science communities and keeping the Observatory
competitive.  Not surprisingly, over 70% of the total labor effort is dedicated to science support
that assists users with observing and related activities; information systems that provide

                                                  
1 Gemini Operations Plan Version 3.0, 10 October 1995
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connectivity and link operations at and between the observatories; and engineering, which
supports the existing systems and develops new capabilities.

TABLE 5-3

2. A Five-Year Plan

Budgeting to maintain the planned scope of operations over a five-year period requires analysis
of the potential external factors that can increase operations costs. The overriding risks to a five-
year budget are the inflationary pressures on observatory costs both within the US and Chile,
exchange-rate considerations and unexpected operational events. To mitigate these risks we have
applied a five-year model to the proposed budget based on the following assumptions:

• Inflation will average 3% in the US and Chile.  Inflation rates in the US and Chile have
been moderate (slightly above or below 3%) for the last five years and the monetary
policies of both countries are aimed to hold inflation to approximately 3%.

• The average exchange rate for the five-year period will be 600 Chilean pesos to the US
dollar.  The dollar peso exchange rate is fairly volatile, but the monthly average has
stayed above 600 pesos to the dollar for all but five of the months since January 2001.

• The labor market will remain stable and can be maintained by an average annual salary
increase of 4%.

• Most of the goods Gemini purchases are produced in the global market at prices driven
by macro-economic conditions and transportation costs.

• An operating contingency of about 3% is included in the O&M budget.

Overall O&M Labor by Function (Work-Years)

Function 2006 2007 2008 2009 2010 Total

Administration 22.25 23.25 23.25 23.25 23.25 115.25

Information Systems 12.00 13.00 13.00 13.00 13.00 64.00

Public Information Office 7.50 7.50 7.50 7.50 7.50 37.50

Engineering 63.10 69.00 69.00 69.00 69.00 339.10

Science Support 38.75 43.20 45.80 45.80 45.80 219.35

Research 11.50 12.80 13.20 13.20 13.20 63.90

Directorate 7.00 7.00 7.00 7.00 7.00 35.00

Totals 162.10 175.75 178.75 178.75 178.75 874.10

       

Facility Development Labor by Function (Work-Years)

Function 2006 2007 2008 2009 2010 Total

Engineering (AO System) 6.90 0.00 0.00 0.00 0.00 6.90

       

Instrumentation Labor (Work-Years)

Function 2006 2007 2008 2009 2010 Total

Instrumentation 1.00 1.00 1.00 1.00 1.00 5.00



PROPRIETARY AND CONFIDENTIAL
This is a draft of a proposal by the Association of Universities for Research in Astronomy, Inc. (AURA) to be
submitted to the National Science Foundation.  It is the confidential property of AURA and is not to be used for any
other than the intended purposes.

8

3. Overall Observatory Costs – Shared by All the Partners

The overall costs of the Gemini operations program is borne by the Gemini Partners according to
the cost-sharing agreement outlined in Table 5-1.  Table 5-4 below shows these costs on an
annual basis, according to the budget fund areas described above in Table 5-2.

About 57% of the operations budget is dedicated to sustaining the day-to-day operation of the
Observatory and its services.  Continuous improvement also is an important part of the Gemini
operations plan.  Less than 3% of the budget is dedicated to expansion and construction of
support Facilities.  The remaining 40% of the budget is dedicated to the continuing development
of new instrumentation and facilities capability.  These development figures include the new
high-priority Aspen instrumentation development program.

Table 5-5 provides the overall Gemini operations costs by natural categories.  The single largest
cost factor is the subcontracts category, reflecting the Aspen instrument development program,
for which we anticipate that organizations outside of Gemini will produce instruments.
Subcontracts comprise nearly 45% of total expenditures.  Labor is the second largest cost factor,
comprising about 35% of the total program cost.

The AURA recovery of costs for Corporate Office operations consists of two elements: (1)
overhead (Facilities & Administrative [F&A] Costs) costs expended as an annually negotiated
rate with the NSF, and (2) a fixed management fee for the duration of the program.  The values

TABLE 5-4
Overall Gemini Operations Budget by Fund (US$)

Fund 2006 2007 2008 2009 2010 Total
Operations & Maintenance   22,844,732   24,934,060   26,110,928   26,961,006   27,880,245    128,730,970
Instrument Development   15,107,365   20,324,962   20,904,960   14,623,859     6,793,325      77,754,470
Facilities Development     3,992,974     3,405,525     3,523,923     1,299,265     1,338,243      13,559,930
Hilo Base Facility     3,150,000     2,000,000                -                -                -        5,150,000
Southern Base Facility                -                -        100,000                -                -          100,000
Cerro Pachón Dorm        900,000        300,000                -                -                -        1,200,000

Totals   45,995,070   50,964,547   50,639,811   42,884,130   36,011,813    226,495,370

TABLE 5-5
Overall Gemini Operations Budget by Cost Category (US$)

Cost Category 2006 2007 2008 2009 2010 Total
Labor 13,914,383 15,133,246 16,076,093 16,821,886 17,601,425  79,547,032
Supplies & Materials 2,601,089 2,657,133 2,756,343 2,829,507 2,909,007  13,753,080
Travel 1,209,527 1,189,982 1,198,160 1,229,963 1,266,862  6,094,494
Purchased Services 3,578,339 3,618,498 3,671,464 3,777,341 3,890,662  18,536,304
Subcontracts 23,070,554 26,656,854 25,169,115 16,579,978 8,805,439 100,281,939
Equipment        656,135 655,442 721,017 735,718 750,859  3,519,171
Overhead                   -                   -                   -                   -                   -                     -
AURA Mgmnt Fee - Fixed 150,000 150,000 150,000 150,000 150,000 750,000
AURA Mgmnt Fee - F&A 815,043 903,392 897,619 759,737 637,559 4,013,350

Total Budget   45,995,070 50,964,547 50,639,811 42,884,130 36,011,813 226,495,370
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used in this proposal include the current approved rate applied to expected observatory costs and
should be considered as a placeholder subject to the annual negotiation.

The five-year projected cost data are redisplayed in functional categories in Figure 5-1.  This
graph shows total costs, including non-payroll items, and it reflect the same priorities as the labor
tables.  Engineering and instrumentation account for one-half or more of the operating costs,
followed by science support, administration, information systems, research, public information
and the Directorate.

AURA is prepared to seek private financing to enable AURA to construct the Hilo building
addition and/or the Cerro Pachón dormitory, and lease those facilities to the Partnership during
the term of the Cooperative Agreement, provided that the Partnership or its representative
purchase those facilities from AURA by the end of the term of the Cooperative Agreement for
the total costs incurred.  {These specific words are subject to review and may change.}
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Figure 5-1.  Overall Gemini Operations Costs by Major Function ($M)

Support Facilities

Directorate

Public Information
Office

Research

Information
Systems

Administration

Science Support

Engineering

Instrumentation

4. NSF Cost Share – The US Contribution

The annual NSF contribution to Gemini operations is a simple percentage (50.119%) of the
annual spending requirement as given by Tables 5-4 and 5-5.



PROPRIETARY AND CONFIDENTIAL
This is a draft of a proposal by the Association of Universities for Research in Astronomy, Inc. (AURA) to be
submitted to the National Science Foundation.  It is the confidential property of AURA and is not to be used for any
other than the intended purposes.

10

Table 5-6 shows the NSF contributions required to support the program as set out for Gemini
operations in Table 5-3.  Similarly, Table 5-7 shows the same information broken down by
natural category.

TABLE 5-7
NSF Share of Gemini Operations Budget by Cost Category (US$)

Cost Category 2006 2007 2008 2009 2010 Total

Labor 6,973,750      7,584,632
8,057,177

8,430,961 8,821,658  39,868,177
Supplies & Materials 1,303,640      1,331,729 1,381,452 1,418,121 1,457,965  6,892,906
Travel 606,203         596,407 600,506 616,445 634,939  3,054,499
Purchased Services 1,793,427      1,813,555 1,840,101 1,893,166 1,949,961  9,290,210
Subcontracts 11,562,731    13,360,149 12,614,509 8,309,719 4,413,198  50,260,305
Equipment 328,848         328,501 361,367 368,734 376,323  1,763,774
Overhead                   -                   -                   -                   -                   -                      -
AURA Mgt Fee - Fixed 75,179 75,179 75,179 75,179 75,179  375,893

AURA Mgt Fee - F&A 408,492 452,771 449,878 380,772 319,538         2,011,451

Total Budget 23,052,269 25,542,921 25,380,167 21,493,097 18,048,761     113,517,215

TABLE 5-6
NSF Share of Gemini Operations Budget by Fund (US$)

Fund 2006 2007 2008 2009 2010 Total
Operations & Maintenance   11,449,551   12,496,701   13,086,536   13,512,586   13,973,300      64,518,675
Instrument Development     7,571,660   10,186,668   10,477,357     7,329,332     3,404,746      38,969,763
Facilities Development     2,001,238     1,706,815     1,766,155        651,179        670,714        6,796,101

Hilo Base Facility     1,578,749     1,002,380                -                -                -        2,581,129
Southern Base Facility                -                -         50,119                -                -            50,119
Cerro Pachón Dorm        451,071        150,357                -                -                -          601,428

Totals   23,052,269   25,542,921   25,380,167   21,493,097   18,048,761    113,517,215


