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The proposal describes a program of renewal that will improve effi-
ciency, safety, and reliability in operations and provide a solid starting 
point for viable operations of the National Observatory into the next 
decade and beyond.  ARRA will, in the words from a US Department 
of the Interior news release, “…put a down payment on address-
ing long-neglected challenges so our country can thrive in the 21st 
century” (www.doi.gov/news/09_News_Releases/051209_01.)  Figure 1 
shows the size of NOAO’s challenge schematically. 

Clearly, base funding for NOAO has not kept pace with inflation.  As 
a result, routine maintenance on many of NOAO’s facilities, systems, 
and buildings (both on mountain tops and at base facilities) has been 
deferred.  In the long run, this is an unsustainable situation that will 
lead to serious problems in supporting NOAO’s primary mission of 
developing, deploying, and operating state-of-the-art capabilities to 
provide the highest quality of merit-based, open-access telescope time 
to the US astronomical community. 

If the renewal plan is funded, NOAO expects to make significant 
expenditures on a very short timescale and finish all work within a 
period of three years (ARRA allows a maximum term of five years 
for spending).  Figure 2 shows the proposed high-level spend plan of 
the $5.6M. 

KPNO Infrastructure Renewal
Among the high priority projects proposed for Kitt Peak is the reno-
vation of the water processing and distribution system that has been 
in use since the initial development of the National Observatory in 
1960.  This system provides all treatment, processing, and distribution 
of potable water to all buildings and facilities on the mountain, which 
include those directly operated by KPNO and the facilities of over 20 
tenant observatories.  With no changes since the original 1959 design, 
many components need to be modified or replaced to enable contin-
ued compliance with EPA drinking water regulations.  

An environmental engineering firm will be hired to review the cur-
rent system and design necessary changes to the processing, filtration, 
disinfection, storage, and water quality testing components.  The firm 
will provide a prioritized list of components that need to be replaced 
and develop plans and specifications for contracted implementation.  
Where appropriate, the water storage and distribution systems will 
also be updated to ensure safe and efficient storage of the water and 
proper delivery to the end users.

A modest, but important project planned for Kitt Peak is the replace-
ment of the handicapped access lift for the Kitt Peak Visitor Center 
(KPVC) public telescope.  The KPVC operates a very popular public 
observing program and the dedicated access lift accommodates 
handicapped individuals or those requiring a wheelchair.  The lift, in 
use for over 10 years, has broken down several times in the past few 
years, temporarily stranding occupants.  A modern lift with updated 
operating mechanisms will be installed to restore safe access for 
handicapped individuals. 

NOAO proposes to construct a maintenance facility on Kitt Peak that 
would minimize potential instrument damage from repeated transport 
between Kitt Peak and Tucson and provide a safe location for repair and 
maintenance activities of our current or planned instruments.  These in-
clude the NOAO Extremely Wide-Field Infrared Imager (NEWFIRM) 
and the One Degree Imager (ODI) being built for the WIYN 3.5-meter 
telescope.  Both of these instruments require a large, clean space for 
proper and safe maintenance.  ODI has large filters and a focal plane 
array much larger than anything NOAO has supported in the past.  
Having a facility near the telescope in which to service an instrument 
like ODI is critical to reducing the risk of damage in transport. 
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Figure 1:  Fifteen-year comparison of NOAO base funds (bottom line) 
from NSF to US consumer price index (CPI, top line).

Figure 2:  Program spend plan over three-year proposal period.

Figure 3:  Kitt Peak water system rain catchment basin (without any 
water in it).  (Photo credit: NOAO/AURA/NSF)
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The facility, approximately 3,000 square feet, would incorporate clean 
rooms (we anticipate two, but options exist for one large room pend-
ing final design review) and instrument testing areas.  The facility 
would have cranes for instrument movement and space for specialized 
tools and instrument support systems, including the ability to cool 
and fully operate the instruments to test all functions.  This facility’s 
cost is less than 10 percent of the ODI total cost.

Tucson Base Facility Renewal
The proposal for infrastructure renewal in Tucson is about 30 per-
cent of the amount proposed for Kitt Peak and includes key system 
replacement/upgrade of the main building electrical system compo-
nents, energy management systems, and computer room.  Demands 
on the computer room are growing significantly and include hardware 
to support operations in Chile for the Dark Energy Camera (DECam) 
community pipeline. 

CTIO Infrastructure Renewal
As at Kitt Peak, a major project at Cerro Tololo will be to renew the 
mountain-top water system. Built in 1976, this system is the source 
for all water for the observatory installations on both Cerro Tololo 
and Cerro Pachón.  It consists of a deep well pump, 4.6 kilometers of 
steel pipe, three pump stations for pumping up a 1,200-meter water 
column, six water storage tanks, a water treatment plant and chlori-
nator, control system, and a pressurized tank for water distribution 
on the mountain.  The proposed work involves replacement of the 
pumps and major maintenance and renovation of the storage tanks 
and pipes.  Refurbishing this key infrastructure component would 
benefit all users of Tololo and Pachón, including Gemini, SOAR, 
and eventually LSST.

Another long overdue project is the renovation of the three dormi-
tory buildings on Cerro Tololo: two for CTIO staff who work a 
“turno” (seven days on and seven days off) and one for visiting 
astronomers.  One of the staff dormitories has storm damage that 
needs repair.  The other staff dormitory and the astronomer dormi-
tory need roof and other structural repairs.  All three dormitories 
need interior renovation: the furniture, carpet, and paint have not 
been replaced in many years; much of the furniture dates back to 
the early 1970s.  The proposed renovations will provide modern, 
comfortable living space and energy efficiencies that are important 
for the quality of the workplace environment for staff and visitors.  
The staff who spend significant time living on the mountain greatly 
deserve these long-delayed refurbishments.

Five houses on Cerro Tololo are used for longer-term project visitors, 
instrument teams, construction crews, and occasional visitor overflow 
from the dormitories.  Three of these houses are out of operation due 
to storm damage and aging structures; the other two are in very poor 
condition.  The proposed work includes repair and renovation of the 
interiors, including paint, furniture, and appliances.  These facilities 
will be in demand during the commissioning and operations of the 
Dark Energy Survey, as well as other larger surveys.  The renovated 
space will be available for Gemini and LSST instrument and commis-
sioning teams as well.

Operations on Cerro Pachón are growing significantly with the 
advent of SOAR and Gemini and soon LSST.  One project proposed 
to support this new operations base is a kitchen and dining facility to 

replace the temporary building used to serve meals near the summit 
of Cerro Pachón.  This building already is used extensively by Gemini, 
SOAR, and NOAO staff and visitors, who typically eat in shifts due 
to the small amount of available space.  With the expectation that 
the Pachón dining facilities will soon be used by LSST staff as well, a 
larger space is needed. 

An instrument handling capability analogous to the one at KPNO 
is proposed for the Blanco 4-meter telescope Coudé room.  Two 
new, large instruments will be coming to CTIO in the next two to 
three years: DECam and NEWFIRM, and two more instruments 
(TripleSpec and an Ohio State Multi-Object Spectrograph) may arrive 
soon thereafter as part of the projects proposed for ReSTAR.  The 
improvements will include: a system of compressors and distribution 
lines to provide high-pressure compressed helium as a working gas to 
cryocooler cold heads, off-telescope facilities in which the instru-
ments can be operated and tested without interfering with telescope 
operations, cranes for handling heavy precision instruments both 
inside and outside of the clean room, and ventilation and filtering for 
the Coudé room air to enable its use as a plenum for the clean room 
air-processing system.  A clean room with excellent electrostatic 
characteristics for testing and maintenance of the instruments has 
been separately funded, apart from the ARRA proposal, and is under 
construction in preparation for the arrival of DECam.

A series of upgrades to the observing and maintenance infrastructure 
at the Blanco are also proposed.  These include an expansion of the 
computing and console room to handle new systems for DECam and 
NEWFIRM, a repair of the Blanco coating facility, and an upgrade to 
the Blanco cooling system.

La Serena Base Facility Renewal
A host of modernization, upgrade, and renovation projects are pro-
posed for the facilities in La Serena.  As at NOAO North, these repre-
sent a smaller total investment than on Cerro Tololo, about 20 percent 
of the amount proposed for Chile.  A modest but important expan-
sion to the CTIO shop facilities is proposed to add space and capacity 
that is needed to support activities at Cerro Tololo, Gemini, SOAR, 
and LSST.  This includes a new medium-sized milling machine.  

Other proposed projects include renovation of the AURA “recinto” 
water system that supplies potable water to all the residents and staff 
working at CTIO, Gemini, and SOAR; lab equipment moderniza-
tion and replacement; vehicle replacements for the 1990s era support 
vehicles; and security fencing.

The projects represented in the NOAO proposal to NSF for ARRA 
funds are an important and timely “down payment” on addressing the 
deferred maintenance that has accumulated over the last 15 or more 
years at the National Observatory.  NOAO is committed to making 
the NSF facilities under its stewardship the best they can be, provid-
ing a safe and efficient environment for staff and visitors alike.  While 
NOAO is hopeful that the ARRA proposal will be funded, at the time 
of this writing, NSF has not yet notified NOAO of a decision.  Taking 
the optimistic view, NOAO is already working with NSF to ensure 
that plans are in place for continued attention to the infrastructure 
needs of the National Observatory so that it continues to be scientifi-
cally productive into the next decade. 
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