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NOAO-S Facilities Operations
Executive Summary
In this report the fiscal year 2016 (FY2016) annual budget for the NOAO-S Facilities Operations
Department (hereafter Facilities Operations) is discussed. Facilities Operations maintains the common
infrastructure on the AURA recinto (including the recinto hotel) in La Serena and the AURA-Observatory
near Vicuña, i.e. telescopes and facilities located on Cerros Tololo and Pachón. The total budget for
FY2016 is 2220 MCLP or 3.7 MUSD at 600 CLP per USD. This includes the costs for several major
infrastructure upgrade and improvement projects planned for FY2016, as well as certification of critical
infrastructure to comply with Chilean health and safety regulations and training and certification of key
personnel.
All costs to provide the services are recovered through charges to the users, i.e. the large programs, the
other AURA-O tenants and visiting astronomers: mountain share, census and per-use charges. The
charges are calculated yearly and are based on the costs for providing the services and a cost-sharing
model (van der Bliek & Heathcote 2014). Charges for the mountain share are calculated based on the
“Two-Mountain Model”, census charges are based on the number of employees per program and per-use
charges are based on the estimated usage of these services. The FY2016 charges are presented in the
Tables 5 in this report.
The Mountain Share Charges for FY2016 have increased significantly in comparison with the FY2015
Mountain Shares. The largest component of this increase is the improvement and upgrade projects
mentioned above, although IPC and salary increases also contribute to the increase.
In Section 4 we discuss the improvement and upgrade projects for FY2016 and we present the budget for
these projects. All projects are related to critical maintenance, upgrades of equipment to allow for
certification by Chilean authorities and the cost of these certifications. All of which should not be
postponed any further. Training and certification of critical personnel is budgeted for under Mountain
General Operations. The current favorable exchange rate for the USD to CLP is another reason to
implement these projects in FY2016. In the document below we break out “Extra Projects” which are
lower priority than the critical upgrades described in section 4. The 2220 MCLP total budget includes the
“Extra Projects.” The baseline for the FY2016 budget is 2097 MCLP, comprising regular operating costs
and FY2016 projects; the latter are all critical upgrade projects. This baseline budget compares to 1596
MCLP in FY15. Excluding critical upgrades, the base budget would be 1802 MCLP, see Table 1.
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Comments on the report
This document was revised to include comments from the NOAO Directors and the NOAO-S Facilities
Operations Advisory Committee, including breaking out the budget for regular operations and the budget
for improvements and upgrades.
In addition, instead of planning for execution of all proposed upgrade and improvement projects, it was
agreed upon to postpone the projects listed as “Extra Projects” (Table 4) to FY2017. Those projects
would have been financed through the “Extra Share Charge” in Table 5. The FY2016 share charges are
listed in Table 6, and are the sum of the “FY2016 Base Share Charge” and the “FY2016 Projects Share
Charge”.
Finally, an outlook for the budget for the coming years will be presented as well, albeit in a separate
report. This is particularly relevant because for the last few years the NOAO-S Facilities Operations
department has been committed to improve operations, to provide better service and to increase the
control and transparency of the departmental finances and these improvements did come at a cost. In the
coming two years, we plan to complete the improvement and upgrade projects, and the expectation is that
by the end of FY2017 we will have a regular, vigorous maintenance plan back in place, which will
include periodic upgrades and renewal of equipment. It is therefore timely to present an outlook for the
coming years, both in terms of planning and in terms of budget.
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1. Introduction
The NOAO-S Facilities Operations Department (Facilities Operations) maintains the common
infrastructure for AURA-O and the programs and smaller tenants present on the AURA-O properties, in
La Serena and near Vicuña. This includes road maintenance, maintenance of the common electric power
systems, water and wastewater systems and the communication system. Facilities Operations also
manages the restaurant and hotel facilities on the two mountaintops as well as the hotel service on the La
Serena recinto. Finally, the Facilities Operations department oversees the guard service, reception and the
transportations services. A detailed description of the services provided or supervised by the Facilities
Operations department can be found in the Service Level Agreement July 22, 2014. Included in the
services, but under direction of the NOAO-S safety engineer, is the emergency medical service. The
description of this service is not yet included in the Service Level Agreement, pending a reorganization of
this service.
The department operations costs are fully recovered through charges to the programs and visiting
astronomers. The charges for the services are calculated annually on the basis of the yearly budget and a
cost-sharing model agreed upon by the programs. Departmental overhead is distributed over the cost
centers in terms of percentage of the budget per cost center. Services provided internally, to other groups
within the NOAO-S Facilities Operations Department, are charged an internal rate to avoid double
charging of overhead in the cost center using the service. Indirect costs associated with the NOAO
Director’s Office and Business Administration charged to NOAO by AURA CAS and AURA HR are
added to direct costs at a rate of 5.5%. These 5.5% represent the “All-sites” portion of NOAO General
and Administrative (G&A) rate charged to externally funded projects. All NOAO rates are developed
with the assistance of AURA-CAS and submitted to NSF for approval on an annual basis.
The budget is primarily based on the previous year’s budget and other long-term experiential data
regarding costs for goods and services in Chile. An adjustment for inflation is made each year, along with
discretionary corrective adjustments to the budgets for specific services. For FY2016 we assumed an
inflation of 4%. Planned improvement and upgrade projects are also included in the budget. For all
administrative and operational activities in Chile, direct accounting is in Chilean Pesos (CLP).
Correspondingly, all monetary figures in this report are in CLP and, charges for the services are
calculated and charged in CLP.

2. The FY2016 plan & FY2016 budget
The FY2016 budget is presented in Table 1. This totals 2220 MCLP, covering all cost centers,
departmental overhead and the AURA Business Service Charges (accounting, procurement, HR, AURA
indirects) and it includes the budget for four “extra” improvement projects (123MCLP). The baseline
budget of 2097 MCLP comprises regular operations: 1802 MCLP and FY2016 improvement and upgrade
projects: 295 MCLP. The budget for regular operations was 1596 MCLP in FY15.
There are some notable increases in the regular operations budget compared to FY2015. The budget for
“Payroll and Fringe Benefits Expenses” increased by about 16%. This increase is partly due to the
collective bargaining agreement and merit increases, and partly due to an increased effort by the NOAO-S
Deputy Director managing the Facilities Operations department: 0.8FTE as opposed to 0.4FTE budgeted
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in FY2015. The “Supplies & Materials” budget was augmented by 30% to establish a program of regular
replacement of non-capital equipment and materials, about 20MCLP, although the largest increase in
these expenses is due to the increased prices for “Meals & Lodging” on-site. Other notable increases are
the expected usage of the Maintenance group and Garage group, budgeted under “NOAO Services”, for
work related to the infrastructure, hotel and restaurants and an increase in the budget for “Freight”, in
particular in the cost center Reception: this was not budgeted for correctly in FY2015, and has been
corrected in FY2016.
As mentioned above, in addition to regular operations, we plan to carry out several critical improvement
and upgrade projects in FY2016, and the costs for these projects are included in the FY2016 budget. In
the future, we plan to include improvement and upgrade projects on a yearly basis in the annual plan and
budget, albeit on a more modest scale. We expect that in FY2016 we will make significant progress with
upgrading equipment and infrastructure to meet Chilean Health and Safety standards. Once that has been
established we will be able to maintain this quality by including yearly smaller improvement and upgrade
projects. That said we do expect that road repairs will continue well into FY2017 (see also Section 4) and
the costs for these repairs will be considerable.
The improvement and upgrade projects fall into two categories: (i) projects that are essential to bring
critical infrastructure in compliance with Chilean Health and Safety regulations and (ii) projects that are
necessary to improve the robustness of the current infrastructure, e.g. improvements to the medium
voltage power system, to ensure more stable commercial power, and significant road repairs after the
severe rain and snow storms during the winter of 2015. These projects are discussed in the Section 4
“FY2016 Projects”.
The improvement and upgrade projects require “Supplies & Materials”, “Contracted Services”, and
“Capital Equipment”. Departmental overhead, i.e. “Facilities Support”, and the Business Service Charges
are also included in the budget of these projects.
A subset of the upgrade projects is earmarked as “Extra Projects”. The “Extra Projects” are important, but
less urgent than the projects included in the regular budget. These projects are discussed in the Section 5,
“Extra Projects” and the budget for these projects comes to a total of 123 MCLP. No departmental
overhead (Facilities Support) is charged to these extra projects, to be able to fix the share, census and peruse charges, while the “Extra Projects” are still under discussion.1

3. Details per work package
In Table 2 the budget per activity, or work package, is presented with information on the budgeted cost
for labor, non-payroll and internal sales. The table is divided into three parts, grouping the work packages
by mountain share, census, and per-use services.
Several minor changes were made in the FY2016 cost-sharing model, reflecting changes in the
organizational structure of the department. The department is now organized by activity rather than
1

Departmental overhead is distributed over the cost centers in terms of percentage of the budget. Thus, if this
overhead were also distributed over the “Extra Projects”, removing one or two projects from the annual plan &
budget, would affect all charges.
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location and the “Payroll and Fringe Benefits Expenses” for management are distributed accordingly. An
additional work package “Mnt General Operations” covers general operations costs for mountain
infrastructure, while the work package “Safety & General Operations” covers safety and general
operations costs for all departmental activities, independent of location.
The work package “Garage” was removed from the Census Charges. The garage mostly provides services
for road maintenance, heavy equipment and the vehicle fleet of the department; these are all internal
services. For FY2017 we will consider recovering costs on a time-card basis rather than a per-use charge.
The work package “Common Areas” was removed from the overhead and placed under the La Serena
Census group.
In this Section we discuss in more detail the general operations and safety work packages and the work
packages concerning commercial power and power generation for Cerro Tololo. The projects planned for
FY2016 are discussed in Section 4, and “Extra Projects” are discussed in Section 5.

3.1.

General operations

In FY2016 we plan to train and certify several of the Facilities Operations staff to be able to provide
better and more reliable service. This includes training and certification of the electrical technicians,
plumbers and emergency brigades. The associated budget is included in the work packages “Safety &
General Ops” and “Mnt General Ops”. These work packages also includes maintenance of the Facilities
Operations fleet and renewal of one of the Facilities Operations vehicles.
In La Serena we plan to improve the condition of the fire hose housing by creating dry areas around the
housings. In addition, we are including maintenance for these housings to the FY2016 program. The
budget for these improvements are included in the work package “Common Areas”.

3.2.

Commercial Power & Power Generation on Cerro Tololo

The storms of March 2015 caused severe damage to the electric system providing commercial power to
Cerro Tololo. All facilities on Cerro Tololo have since then been running on generator power, and as a
result, the infrastructure group has been spending significantly more time on the power generation system
on Cerro Tololo than planned for. It is anticipated that this increased effort will continue during FY2016,
and this is reflected in the budget for the work package “Power Generation”.
To bring the commercial power system back up, NOAO is repairing the equipment, including the stepdown transformer for the incoming commercial power and the frequency converter. Renovation of all
critical equipment, including backup generator and the main frequency convertor, is being considered.
These costs will be covered by NOAO, under a budget completely separate from the NOAO-S Facilities
Operations budget. The amount budgeted by NOAO for this work is approximately $700 kUSD.

4. FY2016 Projects
In this Section we discuss the most critical improvement and upgrade projects planned for and included in
the FY2016 budget in the work package “FY2016 Projects”. The costs associated with these projects are
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presented in Table 3, and those costs are recovered through the “FY2016 Projects Share Charge”. The
budget for projects common for both mountains, 160 MCLP, is included in the common part of the
Mountain Share Charge. The budget for Tololo specific projects, 40 MCLP, is only included in the Tololo
Mountain Share Charge and the budget for Pachón specific projects, 95 MCLP, is only included in the
Pachón Mountain Share Charge. This is including inflation correction and overhead

4.1.

Power Line Stability

To improve the stability of the power lines, connecting the facilities on the two mountain tops with the
commercial power system, we plan to purchase and install automatic circuit re-closers at critical points in
the AURA power line system: (i) at the entrance where the AURA power lines connect to the commercial
power grid, currently provided by CONAFE; (ii) at the bifurcation, where the power line is split to
provide power to each of the two summits; (iii) at the entrance of both summits. These re-closers will not
only protect the step down transformers and other electrical equipment on the summits, but will also
allow us to monitor performance of the incoming power as well as performance along the power lines. In
addition, the re-closers will provide diagnostic tools, allowing for faster recovery of failures along the
power lines.
Purchase and installation of the three most critical of these automatic circuit re-closers, (i) and (ii), are
included in the regular budget as part of the work package “FY2016 Projects”. This equipment is essential
for the protection of all electrical equipment at the AURA facilities. The two re-closers that are to be
installed at the entrance of both summit are included in the budget for the “Extra Projects”. While these
re-closers will also add to the stability of the system, they are less critical than the three re-closers
mentioned earlier.

4.2.

Communication Network

In FY2016 we are planning the following improvements for the mountain communication system:
moving the antenna on Cerro Pachón, and installing a repeater on the La Serena recinto, and installing a
base station in the Facilities Operations offices. These upgrades should make the radio communication
with and on the mountains more reliable.

4.3.

Hotels Tololo, Pachón, and La Serena

Maintenance for the hotels on Cerro Tololo and Cerro Pachón is included in the FY2016 plan. For
example, bathrooms in the Hotel Pachón will be renovated, and hotel rooms on Tololo will be painted.

4.4.

Certification of equipment

To comply with Chilean health and safety regulations, AURA has requested that critical equipment at the
Mountain Facilities is certified by Chilean authorities. This includes certification of the electric
substations on Cerro Tololo and Cerro Pachón, heaters in all summit facilities, the policlinics, and the
kitchen facilities. In most cases the equipment or the areas where the equipment is located has to be
upgraded before we can request certification by the authorities. The costs associated with these upgrades
and certifications are included in the work package “FY2016 Projects”.
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4.5.

Road Maintenance

In FY2016 intense road maintenance & repairs are planned to recover the road, which suffered severe
damage during the 2015 storms, and to prepare for the increased usage of the road due to construction of
LSST. This includes renewing the surface layer, repair of the guardrails, repair of the curb and repair of
washouts. Furthermore, major maintenance and repairs for the road grader are planned.
The budgets for repairs of curb and washout are preliminary estimates. We are currently in discussions
with several companies, to be able to compare competencies, work plan and economic offers. The repairs
planned for FY2016 are the minimum needed to recover critical parts of the road. In the coming years we
plan to catch up on road maintenance, and this is part of our discussions with these companies.

5. Extra Projects
In addition to the upgrade & improvement projects included in the regular budget we proposed to take
advantage of the favorable USD/CLP exchange rate and include four extra projects in the FY2016 plan in
the work package “Extra Projects”. However, because of the steep increase in Mountain Share Charges,
it was decided to postpone these Extra Projects till FY2017. For completeness, they are nevertheless
presented in this Section.
These projects are, in order of priority:
•

Purchase of an additional electric protection equipment to be installed at the entrance of the
power lines on Cerro Tololo and Cerro Pachón respectively.
Purchase and installation of these electric protections will complete the project to improve the
robustness of the commercial power system for the two mountains. Ideally these protections are
purchased and installed at the same time as the Automatic Circuit Reclosers at the entrance to the
AURA property, and at the bifurcation are installed. This would facilitate the whole process of
monitoring the system, diagnosing faults and improving safety of the equipment.

•

Maintenance of the Tololo and Pachón water tanks
There are seven water tanks, three of which are located on Cerro Tololo for general water storage,
a fourth one on Cerro Pachón, serving the programs on Cerro Pachón and three tanks between the
water well down at the bottom of Quebrada San Carlos and the summit of Cerro Tololo, which
are part of the water supply system. We propose to carry out preventative maintenance of these
tanks and renovate the plumping system where necessary. Structural repairs of the water tank
system on Tololo is also necessary, as those tanks and the connecting water tubes suffered severe
damage during the September 16 earthquake in the IVth region. In the future, the purchase of a
second water tank for Cerro Pachón and a fourth tank on Cerro Tololo may be considered. This
would make operations on both mountains less vulnerable during maintenance of the water
supply system or when problems in this supply system occur. For FY2016 20 MCLP is budgeted
in the work package “Extra Projects” to carry out the most pressing repairs and maintenance.

•

Purchase of a backhoe loader
The heavy equipment used to carry out maintenance of the roads to Cerro Pachón and Cerro
Tololo consists of a road grader, a frontend loader, and a dump truck. To improve the quality and
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efficiency of the road maintenance work and to work safely in the landfill area we propose to
purchase a backhoe loader.
•

Renovation & certification of the heaters of the Tololo houses
Upgrading & certifying the heaters of the Tololo houses will complete the project to upgrade and
certify all heating systems of the mountain facilities. It will be most efficient to carrying this out
as one integral project, upgrading & certifying all systems at once.

An overview of the budget for these projects is given in Table 4. The Business Service Charges associated
with these projects are also included in the table for completeness. The costs allocated for the projects
amount to a total of 123 MCLP or 206 kUSD at 600CLP per USD.

6. The cost recovering charges for FY2016
The FY2016 charges to recover the costs of maintaining the infrastructure and providing the services are
presented in Table 5. The mountain share charges are split up between a regular share charge, covering
routine maintenance of the infrastructure as well as the critical improvement and upgrade projects to be
carried out in FY2016 and, “extra share charge” covering the costs for the four additional improvement
projects as discussed in the previous Section. The charges are based on the costs for providing the
services and are calculated based on the “Two-Mountain Model” in case of the Mountain Shares, on
number of employees, in case of the census charges, and on the estimated usage in case of the per-use
charges. The estimated cost per program for FY2016 is listed in Table 6.

6.1.

Mountain Share Charges

Mountain share charges are calculated based on the Two-Mountain Model, described in a presentation by
van der Bliek & Heathcote at the NOAO-S Facilities Operations Working Group meeting of September 3,
2014. Cost for infrastructure common to both mountains is split 50/50 over the two mountains, Cerro
Tololo and Cerro Pachón. The cost for infrastructure on Cerro Pachón and the “Pachón-share” of the
common infrastructure is split between LSST, Gemini-S and SOAR, whereby LSST and Gemini-S each
count as one share, and SOAR as 0.8 of a share. The cost for infrastructure on Cerro Tololo, and the
“Tololo-share” of the common infrastructure is split between the tenants / programs, proportional to the
diameter of the telescopes, with a reduction of 70% for remote telescopes, and telescopes which are in use
less that one third of the year. Some telescope projects have changed or will be changing configuration or
mode of operation in FY2016, e.g. a telescope is added, or instead of full year operation the project will
run part time in FY2016 or vice versa. These changes are included in the calculation of the FY2016
Tololo Mountain Share Charges.
The Mountain Share Charges for FY2016 have increased significantly when comparing these in CLP with
the FY2015 Shares. The largest component of this increase is the budget for the improvement and
upgrade projects that were discussed in Section 4, although IPC and salary increases also contribute to the
increase. In FY2016 an exchange rate of 600 CLP per USD was assumed, whereas for the FY2015 an
exchange rate of 500 CLP was assumed for expenses in USD.
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6.2.

Census Charges

The “All Places, All Staff” census charge covers the costs for reception, including the mail pouch to
Santiago and the USA, and general safety and operations for all areas under supervision of the Facilities
Operation department. For FY2016 this charge increases by 9% compared to the FY2015 charge, an
increase that is mostly due to the increased budget for the Reception work package to cover the costs of
freight costs for the mail pouch and correspondence, which were omitted in the FY2015 budget.
The census charge for La Serena based staff covers the costs for the communications network (call
manager), the La Serena guard service (security) and the cost for maintaining the common areas. The cost
for maintenance for the common areas used to be included in the La Serena overhead. In the FY2016 this
work package is included in the La Serena census charge. As a result the La Serena census charge is
increased to about 1 MCLP per employee. Note, the costs for the common areas, mostly water and the
gardener service, are shared with the residents of the La Serena recinto; only the part corresponding to the
programs is included in NOAO-S Facilities Operations budget.

6.3.

Charges for the Per-Use Services

The charges for the Per-Use Services depend very much on the estimated quantity of use, and as a result
fluctuate from year to year. This effect is particularly noticeable when comparing the FY2016 charges for
mountain lodging and the meal services to the FY2015 charges.
The charge per night for mountain lodging increases from 18,350 CLP to 26,367 CLP despite the fact that
the budget for the work package “Mnt Hotels” increased by only 2%: the increase in the charge is almost
entirely due to the decrease in the estimated usage of the mountain hotels. Note: on Cerro Pachón an extra
charge of 16,201 CLP is added to pay off the debt with AURA for building the Hotel Pachón, i.e. lodging
on Pachón costs 42,568 CLP per night.
Similarly, while the budget for the work package “Mnt Kitchens” decreased by 1%, the price for a meal
increases by slightly more than 7%, because usage is expected to be lower in FY2016, than was estimated
for FY2015. In this case, the increase in the charge is entirely due to the decrease in estimated usage.
The FY2016 usage of both the mountain hotels and the meal services are based on actual usage during
FY2015, which was lower than estimated, and take into account the fact that Gemini-S will start remote
operations towards the end of the fiscal year, diminishing the demand on the mountain hotels.
The expected water consumption on Cerro Pachón is significantly higher because of the high demand by
LSST construction. Water and water transport are “Per Use” services, and the high demand brings the unit
price slightly below the FY2015 unit prices, even though extra labor and materials are budgeted for in the
work packages “mountain water & sewage” and “water transportation” to meet the LSST demand. The
budget for these work packages increased by 65% and 1259% respectively
The budget for the work package “Water and Sewage La Serena” increased by 41%, to account for the
contribution to the municipal sewage system, a cost that was omitted in the FY2015 budget. The
corresponding charge also increases by a similar amount, 40%.
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Table 1: NOAO-S Facilities Operation FY2016
The FY2015 budget is included in the last column for comparison.

Note on Expense Code “Facilities Support”: Departmental overhead is distributed over the cost centers in terms of percentage of the budget per
cost center, except for the “Extra Projects”. The FY2016 base budget includes the costs of this overhead, but only part of the “revenue”. The
remainder of the “revenue” is budgeted in the work package “FY2016 Projects”. The FY2016 base budget shows a negative “Facilities Support”,
matching the “Facilities Support” in FY2016 Projects. No departmental overhead is charged to the “Extra Projects”, so that, if one or more of
these projects were not to be approved, the share charges, census charges and per-use charges would not be affected.
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Table 2: Labor & non-payroll, per work package
The FY2015 budget is included in the last column for comparison.
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Table 3: FY2016 Improvement & Upgrade Projects

Table 4: Extra projects
Postponed to FY2017
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Table 5: Cost recovering charges for FY2016
Mountain Share Charges consist of base charge and regular projects charge
FY2015 charges are included in the last column for comparison.
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Table 6: Estimated Costs per Program
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