
NATIONAL SCIENCE FOUNDATION 
4201 Wiison Boulevard 

Arlington, Virginia 22230 

OFRCEOFTHE 
GENERAL COUNSEL 

5 July 2016 

Ms. Nydia Prestamo Torres 
Deputy State Historic Preservation Officer 
State Historic Preservation Office 
Caurtel Ballaga, 3rd Floor 
Norcagaray 
San Juan, Puerto Rico 00901 

RE: Section 106 Consultation for the Proposed Changes to Arecibo Observatory Operations, 
Arecibo, Puerto Rico 

Dear Ms. Torres: 

The National Science Foundation (NSF) Directorate for Mathematical and Physical Sciences 
(MPS), Division of Astronomical Sciences (AST) has identified the need to divest several 
facilities from its portfolio to retain the balance of capabilities needed to deliver the best 
performance on the key science of the present decade and beyond. The Arecibo Observatory in 
Puerto Rico is one of the facilities identified for potential divestment. The decision regarding the 
potential changes to Arecibo Observatory operations is considered a federal undertaking; 
accordingly, by this letter, NSF is formally initiating Section 106 consultation under the National 
Historic Preservation Act (NHPA). While engaging in Section 106 consultation under the NHPA, 
NSF will be simultaneously conducting an Environmental Impact Statement (EIS) process under 
the National Environmental Policy Act (NEPA) to identify potential environmental impacts 
associated with the proposed changes to operations. 

Project Location and Background 

The Arecibo Observatory, which includes the world's largest single-dish radio telescope, is a 
national center for research in radio astronomy, planetary radar, and aeronomy (including optical 
facilities) . The Observatory is located in west-central Puerto Rico on federal land and occupies 
118 acres. The construction of Arecibo was funded in the early 1960s by the Department of 
Defense Advanced Research Projects Agency to perform radar back-scatter studies of the 
ionosphere. In 1969, the facility was transferred from the Department of Defense to NSF and was 
made a national research center, with operations by Cornell University. In 1971, the facility 
became known as the National Astronomy and Ionosphere Center. 

A key component of the Arecibo Observatory research facility is a 305-meter diameter, fixed, 
spherical reflector. The telescope has undergone two major upgrades: in 1974, the reflector was 
resurfaced and a high frequency planetary radar transmitter was installed; and in 1997, major new 
equipment installations included new ground screen shields that block ground radiation, a 
Gregorian dome with sub-reflectors and new electronics, and a new radar transmitter. These 
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improvements greatly increased the capability of the telescope. Arecibo Observatory 
infrastructure includes instrumentation for radio and radar astronomy and ionosphere physics, 
office and laboratory buildings, a heavily used visitor and education facility, and lodging facilities 
for visiting scientists. 

In September 2011, Cornell University's cooperative agreement with NSF expired, and following 
a competition, a new cooperative agreement was awarded to SRI International, with sub-awards to 
Universities Space Research Association (USRA) and the Universidad Metropolitana (UMET). 
The cooperative agreement has a term of 5 years, ending in September 2016; both parties are 
currently discussing extending this through March 31, 2018. 

In 2008, the Arecibo Observatory was listed in the National Register of Historic Places (NRHP) as 
the National Astronomy and Ionosphere Center historic district. It was determined to be 
significant under NRHP Criteria A (associated with events that have made a significant 
contribution to the broad patterns of our history) and C (embodies the distinctive characteristics of 
a type, period, or method of construction or represents the work of a master). A total of 13 
buildings and structures were included in the 2008 NRHP nomination. Through correspondence 
with Berenice Sueiro at the Puerto Rico SHPO office, it was confirmed that five of those buildings 
are considered non-contributing, including: 

• 
• 
• 
• 
• 

Building #3, Visiting Scientist Quarters and Cafeteria 
Building #4, Recreation Area 
Building #8, West Hill Visiting Scientist Quarters Bachelor Units 
Building #9, West Hill Visiting Scientist Quarters Family Units 
Building #10, North Visiting Scientist Quarters Units 

Therefore, there are eight buildings and one structure that are considered to contribute to the 
NRHP-listed historic district: 

• 
• 
• 
• 
• 
• 
• 
• 

305-Meter Radio Telescope and Support Towers; 
Building #1, Operations Building 
Building #2, Administration Building 
Building #5, Visitor Center 
Building #6, Learning Center 
Building #7, Photometry Shack and Optical Lab 
Buildings #11 and #12, Warehouse and Business/Purchasing 
Building #13, Maintenance Building 

No other buildings or structures on the 118-acre property are listed in or considered eligible for the 
NRHP. 

In 2015, after discovering that Arecibo Observatory was inaccurately listed on the NRHP as being 
owned by Cornell University, NSF contacted the National Park Service and requested that Arecibo 
Observatory be delisted and then re-listed with NSF as the owner. That request was granted and 
Arecibo was both removed and then re-listed on December 22, 2015, reflecting the corrected 
ownership information. 



Project Description 

NSF's AST is the federal steward for ground-based astronomy in the United States, funding 
research with awards to individual investigators and small research groups, and via cooperative 
agreements for operation of large telescope facilities . These national and international telescope 
facilities provide world-leading, one-of-a-kind observational capabilities on a competitive basis to 
thousands of astronomers per year. These facilities also enable scientific advances by making 
archived data products available to researchers. Along with funding telescope facilities and 
research awards, AST supports the development of advanced technologies and instrumentation 
and manages the allocation and assignment of specific frequencies in the radio spectrum for 
scientific use by the entire NSF community. The need for NSF to reduce its participation in 
Arecibo Observatory has been established through a number of reviews and surveys conducted by 
the science community. At present, Arecibo Observatory serves a variety of scientific user 
communities in astronomy, aeronomy, and planetary science, and is funded for all three activities 
as well as an active education and public outreach program. The science community evaluations, 
however, indicated that the science capability of Arecibo Observatory presents a lower priority 
than other science capabilities that NSF funds. In a funding-constrained environment, NSF needs 
to maintain a balanced research portfolio with the largest science return for the taxpayer dollar. 
Therefore, the purpose of the proposed action is for NSF to evaluate changes in operations and to 
substantially reduce its contribution to the funding of Arecibo Observatory. The proposed 
alternatives are designed to address this purpose and need. 

Between 2014 and 2016, a Divestment Options Study for the Arecibo Observatory was prepared 
by CH2M under contract with NSF. The purpose of the study was to provide NSF with an overall 
condition assessment of structures and to evaluate divestment options for the facilities at Arecibo. 
Appendix A of the study included the Facilities Descriptions and Condition Assessments for each 
facility at Arecibo, as well as photographs. For reference, a hard copy of Appendix A was 
provided to your office on June 6, 2016. Because of this previous submittal, no additional current 
photographs are included with this letter. 

Preliminary alternatives (four proposed action alternatives and a no action alternative) were 
developed based on the feasibility study and the response from the scientific community. Those 
preliminary alternatives were then developed into preliminary proposed alternatives that were 
presented to the public for comment during the public scoping period (as described below). The 
preliminary proposed alternatives are described below: 

• No Action Alternative - Continued NSF Investment for Science-focused 
Operations: Under the No Action Alternative, NSF would not divest Arecibo 
Observatory and NSF would continue funding to operate it. Operations would be 
contingent on funding appropriations. 

• Alternative 1 - Collaboration with Interested Parties for Continued Science
focused Operations: Alternative I would include continued science-focused operations 
by a collaboration of interested parties. Existing buildings that would no longer be of use 
would either be deconstructed or mothballed. 

• Alternative 2 - Collaboration with Interested Parties for Transition to Education
focused Operations: Alternative 2 would transition the site to education-focused 
operations. The visitor center, learning center, and 12-meter telescope would remain 
operational. The 350-meter telescope would be made inoperable, but retained for 



visual/historical interest. It would be secured and regularly maintained to prevent 
structural degradation. Existing buildings that would no longer be of use would either be 
deconstructed or mothballed. 

• Alternative 3 - Mothballing Facilities: Alternative 3 would involve preservation of 
essential buildings, telescopes, and other equipment with periodic maintenance to keep 
them in working order. This would allow the facility to be reopened at a future date. 
Structures and facilities that would no longer be of use would be reconstructed. Gates 
and fencing would be evaluated to determine if upgrades are needed to provide 
appropriate security/access around portions of the site that would require protection. 

• Alternative 4 - Deconstruction and Site Restoration: Alternative 4 would include 
deconstruction of most of the structures at Arecibo Observatory. The large concrete 
towers, anchors, and rim wall would not be deconstructed, but would remain in a manner 
that would not present a safety hazard to others. The remainder of the above-grade 
structures, including gates and fencing, would be removed and deconstructed. Below
grade foundations would be stabilized and filled. 

These preliminary proposed alternatives may be further refined during the early phases of the 
compliance review and will be informed by the public process. 

Public Involvement 

Public scoping on the preliminary proposed alternatives and issues of concern was initiated on 
May 24, 2016 with publication ofa Notice oflntent in the Federal Register. Public meetings were 
conducted on June 7, 2016 in San Juan and Arecibo, Puerto Rico. During the scoping meetings on 
June 7, 2016, NSF requested contact information for those individuals and organizations interested 
in participating as Section 106 consulting parties. NSF contacted those individuals and 
organizations to provide further details about the Section 106 consultation process and to confirm 
their consulting party status for this proposed action. Five individuals and organizations 
confirmed their participation as consulting parties: 

• 
• 
• 
• 
• 
• 

Tony Van Eyken (Arecibo Observatory) 
Dr. Brett Isham (lnteramerican University-Bayamon) 
Xavier Siemens (NANOGRA V) 
Dr. Nicholas White (USRA) 
Qihou Zhou (Miami University) 
Luisa Zambrano-Marin (Arecibo Observatory) 

NSF anticipates holding further NEPA public meetings during the Fall of 2016, following the 
release of the Draft EIS. Section 106 consultation needs will be addressed during the Draft EIS 
meetings, or during separate consulting party meetings following the Draft EIS meetings. Follow
up meetings with consulting parties will occur as needed to complete Section 106 consultation 
requirements. 

Initiation of Section 106 Consultation 

As part of the Section 106 process for the proposed changes to Arecibo Observatory operations, 
CH2M will conduct a site visit to Arecibo Observatory on July 19 and 20, 2016. The purpose of 
this survey is to verify the current conditions of existing known historic properties located at 



Arecibo Observatory. A Secretary of the Interior-qualified architectural historian will conduct a 
reconnaissance-level field survey to update cultural resources information for the project site. The 
survey will include a general site assessment and informal interviews with the NSF staff and 
partners to obtain information regarding alterations to those buildings that contribute to the 
historic district. CH2M's investigations will only include the nine known properties that 
contribute to the NRHP-Iisted historic district to verify that no significant alterations have 
occurred to the buildings and structures since the district was listed in 2008. The nine resources 
that contribute to the NRHP-listed historic district were listed earlier in this letter. NSF would like 
to invite your office to participate in the field investigations on July 19 and 20, 2016, if you are 
interested and available. If your office is interested in attending the cultural resources field 
investigations at Arecibo, please contact Ms. Elizabeth Pentecost by phone at 703-292-4907, by 
email at epenteco@nsf.gov or by US Postal Service to NSF, Division of Astronomical Sciences, 
Suite 1045, 4201 Wilson Blvd., Arlington, Virginia 22230 as soon as possible so we can 
coordinate the visit. 

As described earlier, Arecibo Observatory is a federally-owned property that is listed in the 
NRHP; therefore, the proposed action has the potential to affect NRHP-listed historic properties. 
In compliance with 36 C.F.R. 800.3(c), NSF is initiating consultation with your office on the 
proposed changes to Arecibo Observatory operations and transmitting the required Section 106 
Delivery Control Form (attached as Enclosure 1). If you have any questions, please do not 
hesitate to contact me by phone at 703-292-4592 or by email at cblanco@nsf.gov. We look 
forward to further consultation on this proposed action. 

Sincerely, 

&o_10 'vi. Bx~ 
Caroline M. Blanco 
Federal Preservation Officer 
Assistant General Counsel 
Office of the General Counsel 

Cc: Berenice R. Sueiro Vazquez, Gerente de Conservaci6n Hist6rica, Puerto Rico SHPO 
E. Pentecost, NSF 
K. Zender, Ch2M 

Enclosures: 

1. Section 106 Delivery Control Form 
2. Maps: USGS Topo and Site Plan 
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Formulario para el control de entrega. 

Proyectos de secci6n 106 

(Delivery control form 106 Section) 

Secci6n A. Informaci6n a ser llenada por el proponente* 
(Section A. Information to be filled by proponent) 

Nombre del Proyecto/ Numero de referencia federal/ 
Project's name Reference federal number 

Proposed Changes to Arecibo Observatory Operations 
Not Applicable 

Municipio/ Barrio/ Nombre del Proponente/ 
Municipality Ward Proponent's name 

Arecibo Esperanza National Science Foundation 

Agencia Federal/ Total de fondos federales solicitados/ Total de acres/ 
Federal Agency Total of federal funds to be requested Total amount of acres 

National Science Foundation N ot Applicable 118 acres 

Nombre de la persona que entrega/ Firma/Signature 
Name of person who delivers 

Caroline M. Blanco 

C_r4 rJJ!iN m ~~( ( National Science Foundation 

Secci6n B. Informaci6n a ser llenada por la OECH al momento de la entrega del proyecto 
(Section B. Information to be filled by SHPO upon delivery) 

Fecha de entrega en la OECH/ Nombre y firma de la persona que recibe/ 
SHPO delivery date Name and signature of person who received 

Para poder cumplir su labor ministerial la OECH requiere que la Secci6n A de este formulario sea completada 
en su totalidad. Portal raz6n, no se aceptaran proyectos que incumplan este requerimiento. 
(To carry out our duties, the SHPO requires that Section A of this form be totally filled~out. For this reason, we 
will not accept an incomplete form. ) 



c::J Property Boundary and Historic District Boundary 

USGS Topographic Quads Bayaney NE (2013) and 
Utuado NW (2013) 

w. e 
s 

1 inch = 500 feet 

Project Location 
Arecibo Observatory 

Puerto Rico 
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BUILDING HO DESCAtPUOM 

1 OPERATIONS BUILDING (Construclod 1963) 
2 ADMINISTRATION BUILDING (Coo$1J\Jcied 1963) 
3 VISITING SCIENTIST QUARTERS ANO 

CAFETERIA (Constructed 1963) 
4 ENTRANCE GUARD HOUSE (Conslrueled 1963) 
S. CABLE CAR HOUSE (ConslruciOO 1963) 
6 PUMP HOUSEJWATER TREATMENT BLOG (Conslrucled 1963) 
10 SWIMMING POOURESTROOMS (Conr.truded Mid 1960's) 
11 .. LEWIS BUILDING-RIGGLHG LOFT {Constructed Md 19Ei£rs) 
12 MAINTENANCE SHOPS (Construi:ted 1967) 
13 BO'M.. SHACK (Cons!ruclOO 1960's) 
17. WAREHOUSE (Construcled 1967) 
21.ANTENNA TESTING RANGE (Conslruclioo dale?) 
25 PAINT STORAGE BUILDING (CoMlrucied 1961) 
27 OPTICAL LABS (Conslrucled 196511997) 

EN0516161115ATL SlfO_SU_J,1.ap..)iCllYE ti 

34 HIGH VOLTAGE POWER SUPPLY BLOG (Coos!rucled 1973) 59 VISITOR CENTER TRAILER (Conslrueled dale?) 
35 CUMMINGS GENERATOR CONTROL 60 ANT. RECE. TESTING BLDG. (Conslrucied la\e 1990's) 

BLOG. (Cooslrucled 2000's) 61, LEARNING CENTER (Construcied 2001) 
41 ~ WESTHILL V.S.Q. BACHELOR UNIT NO 1 (Construcied date?) 62 HFF STORAGE TRAILER (Conslrvcled dale?) 
42 WEST Hill V.S Q BACHELOR UNIT NO 2 (Conslrucied dale?) 63 IONOSONOE TRAILER (Cooslrucied dale?) 
43. WEST HILL v.s a. FAMILY UNIT NO 1 (Constructed dale?) 64 ELECTRONIC TRAILER (Cooslrucied dale?) 
44. WEST HILL v.s.a FAMILY UNIT NO 2 (Cooslnicted dale?) 65 SHIELDED TRAILER (Comtructed 1983) 
47 MAIN GATE RESTROOM (Conslrucled 1963) 66 ATMOSPHERIC SCCENCE TRAILER (Cons~ date 7) 
5G INTERFERENCE MONITORING SKACK (Constrvded dale?) 67. CRYOGENICS LAB TRAILER (Conslrucied 1967) 
51 GREASE PIT (Construr.led date ook.novin) 68 SCIENTIFIC OFFICES TRAILER (Construcled date?) 
53 EMERGENCY GENERATOR BLDG, (ConsW<:led dale?) 69 ELECTRONIC TRAILER (WAVEGUIDE) (Comtrucied dale?) 
54 VISITOR CENTER BLDG (Construded 1997) 70 COMPUTER TRAtt..ER (Conslrucied dale?) 
55 LIDAR LABORATORY BLDG_(Coostrucled 1996) 71 . ELECTRONlCS CABLE TRAILER (Conslrl.lcied dale?) 
57. NORTH VS Q BLDG (Conslrucled 2002) 72 ELECTRONIC TRAILER (CRYOGENICS) (Constructed dete ?) 
56 NORTH V.S 0 UTILITY BLDG 73 HF TRANSMITTER BUILDING (Conslrucied 2000's) 

76 INSPIRATION FOR SCIENCE TRAILER (Conslnicied 2000's) 
77. PHASE REFERENCE ANTENNA (12M) (Conslrucied 2010) 
76 COFFEE HUT (Conslrucied 2000's) 
79 ENGINEERING OFFICE BUILDING (Construcled 2000's) 
BO CUMMINGS DIESEL GENERATOR 

BUILDING (Consauct.ed 2000"s) 

Site Map 
Arecibo Observatory 
(National Astronomy and Ionosphere Center) 
Arecibo, Puerto Rico 




