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NATIONAL SCIENCE FOUNDATION
4201 Wilson Boulevard
Arlington, Virginia 22230

w/‘ ~N {

OFFICE OF THE
GENERAL COUNSEL

5 July 2016

Ms. Nydia Préstamo Torres

Deputy State Historic Preservation Officer
State Historic Preservation Office

Caurtel Ballaga, 3" 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 Tonosphere 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

e 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 1 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 of a Notice of Intent 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 (Interamerican University-Bayamon)
*  Xavier Siemens (NANOGRAV)

°  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-listed 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). 1f 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,

()/é. (ol i/«ﬂvv, -f??//d N

Caroline M. Blanco

Federal Preservation Officer
Assistant General Counsel
Office of the General Counsel

Ce: Berenice R. Sueiro Vazquez, Gerente de Conservacién Histérica, 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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" ESEADO LIBRE ASOCIADO DE Formulario para el control de entrega. CONSERVACION Fils

SEADO LIRS 0 s CONSE R\MCIL.’)N HISTORICA
 PUERTO RICO Proyectos de seccién 106 W
" () Sewe Histor Preaorvaion Otice ‘._ PR'ESERVAT_ION F’FfICE
(Delivery control form 106 Section) ot
Seccion A, Informacion 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 Obsetvatory Operations Riot Apglicble
Municipio/ Bartio/ Nombte 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 actes
National Science Foundation Not Applicable 118 acres
Nombte de la persona que entrega/ Firma/Signatute

Name of person who delivers

Caroline M. Blanco

National Science Foundation Q(&( @/éJC/L(w’)’] ;7\7)%/ (o

Seccién B. Informacién 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/ Nombte y fitma de la petsona que tecibe/
SHPO delivery date Name and signature of person who received

¢+ Para poder cumplir su labor ministerial la OECH requiere que la Seccién A de este formulario sea completada
en su totalidad. Por tal razén, no se aceptaran proyectos que incumplan este requetimiento.
(To cartry out our duties, the SHPO requites that Section A of this form be totally filled-out. For this reason, we
will not accept an incomplete form. )
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1. OPERATIONS BUILDING (Consiructed 1253)

2. ADMINISTRATION BUILDING (Construciad 1963)

3. VISITING SCIENTIST QUARTERS AND
CAFETERIA (Ceasirucied 1963)

4. ENTRANCE GUARD HOUSE (Consyucied 1963)

5. CABLE CAR HOUSE (Corstrucied 1963)
. PUMP HOUSE/WATER TREATMENT BLOG. (Constructed 1263)

10. SWIMMING POOLRESTROOMS {Constnucied Mid 1360's)
11.LEWIS BUILDING-RIGGING LOFT (Constiucied M 1960's)
12. MAINTENANCE SHOPS (Construcled 1967)
13. BOWL SHACK (Conslructed 1960's)
17 WAREHOUSE (Construcied 1967)
21, ANTENNA TESTING RANGE (Censtruction dale ?)
25, PAINT STORAGE BUILDING (Construcied 1967)
27. OPTICAL LABS (Construcied 1985/1937)

4. HIGH VOLTAGE POWER SUPPLY BLDG. (Constructed 1973)
35. CUMMINGS GENERATOR CONTROL

53 VISITOR CENTER TRAILER (Consiructed dae 7)
60. ANT. RECE. TESTING BLOG. (Constuc'ad late 1330's)
61. LEARNING CENTER (Construcied 2001)

BLDG. (Construcied 2000°s)
41 WESTHILL V.5.Q. BACHELOR UNIT NO. 1 {Consiruced 02 7). 62, HFF STORAGE TRAILER (Construcied datz 7)
42, WESTHILL V.5.Q. BACHELOR UNIT HO. 2 (Constucizd date 7) 63, |ONDSONDE TRAILER (Cons'ructed da'e 7)

43, WEST HILL V.5.Q. FAMILY UNIT NO. 1 (Constucied datn ?7)
44, VWEST HILL V.5.Q. FAMILY UNIT NO. 2 (Cons'ructed data 7)
47 MAIN GATE RESTROOM (Consinucted 1363)

50. INTERFERENCE MONITORING SHACK (Constructed date 7)
51, GREASE PIT (Canstrucied date unknawn)

53. EMERGENCY GENERATOR BLDG. (Constructed da's 7)

54. VISITOR CENTER BLDG. (Consiructed 1937)

5%. LIDAR LABORATORY BLOG. {Consirucied 1538
57.NORTH V.5.Q. BLDG. (Constructed 2002)

58. NORTHV.8.Q. UTILITY BLDG.

B4. ELECTRONIC TRAILER (Constructed dale 7)

65. SHIELDED TRAILER (Constr.cted 1983)

66. ATMOSPHERIC SCIENCE TRAILER (Cons'ruc'zd dale 7)
B7. CRYOGENICS LAB TRAILER [Consirucled 1967)

B8. SCIENTIFIC OFFICES TRAILER {Construcled da'e 7)

63 ELECTRONIC TRAILER (WAVEGUIDE) (Cons'ruc’ed date )
70. COMPUTER TRAILER (Conslruciad date 7)
T1_ELECTRONICS CABLE TRAILER (Constiuctad dats 7)

72 ELEGTRONIC TRAILER (CRYOGENICS) (Constuc'ed date 7)

73. HF TRANSMITTER BUILDING (Constucted 2000's)

76. INSPIRATION FOR SCIENCE TRAILER [Constructed 2000's)
77. PHASE REFERENCE ANTENNA {12M) (Constructzd 2010)

78. COFFEE HUT (Conslructed 2000's)
78. ENGINEERING OFFICE BUILDING {Consirucied 2000's)

B0. CUMMINGS DIESEL GENERATOR
ILDING (Consirucled 2000's)

Site Map
Arecibo Observatory
(National Astronomy and lonosphere Center)

Arecibo, Puerto Rico
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Nolan-Wheatley, Marynell/NYC

From: Pentecost, Elizabeth A. <epenteco@nsf.gov>

Sent: Tuesday, July 12, 2016 3:29 PM

To: Berenice Sueiro

Cc: Blanco, Caroline M; Pentecost, Elizabeth A.

Subject: Re: Initiation of Section 106 Consultation for Proposed Changes to Arecibo
Observatory Operations [EXTERNAL]

Attachments: image001,jpg; image002.jpg

Dear Ms. Suerio,

| contacted Ch2M and they have provided me with a tentative timeline for their visit to Arecibo on July 19 and July
20. There is no formal agenda for the visit at this time. The Ch2M team plans to arrive soon after the site opens (at
7 am per information from Mr. Jaime Gago at Arecibo) to orient themselves and meet their contacts onsite. Mr.
Gago mentioned to Ch2M that there will be no access to and around the platform from 7 am to 10 am on Tuesday
the 19th. Ch2M is planning to do the bulk of the reconnaissance architectural survey on that day, and will work
around any site access limitations that morning. After 10 am on the 19th, Ch2M will have access to any buildings
on site. Work will likely wrap up around 3:30, when the facility closes. During the survey, Ch2M will visit each
historic building and verify existing conditions. Ch2M will do any follow-up survey work on Wednesday the 20th.

I hope this will help you in determining whether someone from your office will attend the field investigations.
Sincerely,

Elizabeth Pentecost

National Science Foundation
Division of Astronomical Sciences
Room 1045

4201 Wilson Boulevard
Arlington, VA 22230

Tel: 703-292-4907

Fax: 703-292-9034

From: Berenice Sueiro <bsueiro@prshpo.pr.gov>

Date: Tuesday, July 12, 2016 at 12:05 PM

To: "Pentecost, Elizabeth A." <epenteco@nsf.gov>

Cc: Caroline Blanco <cblanco@nsf.gov>, Kira Zender <kira.zender@ch2m.com>, Nydia Prestamo
<nprestamo@prshpo.pr.gov>, Juan Llanes <jllanes@prshpo.pr.gov>

Subject: RE: Initiation of Section 106 Consultation for Proposed Changes to Arecibo Observatory Operations
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Dear Ms. Pentecost:
Greetings,

We will like to know if you have an agenda for those two days . If available please submit. | will be out of the
office. Mr. Juan Llanes, Historic Preservation Specialist, will evaluate scope of agenda. He will confirm
attendance or not.

Best regardes,

Berenice R Sueiro Vazquez

Gerente Conservacion Histdrica/Historic Preservation Manager
tel. 787-721-3737 ext. 2002

fax. 787-721-3773

r SIHFG OFICINA ESTATAL BE
COMSERVACION HISTORICA

! CHICIN A DEL CROR R NUA TR K

STATE HISTORIC
PRESERVATION OFFICE

OECH

From: Pentecost, Elizabeth A. [mailto:epenteco@nsf.gov]

Sent: Monday, July 11, 2016 1:30 PM

To: Berenice Sueiro

Cc: Blanco, Caroline M; Kira Zender

Subject: Initiation of Section 106 Consultation for Proposed Changes to Arecibo Observatory Operations

Dear Ms. Sueiro,

I am working with Caroline Blanco and Kristen Hamilton on the Arecibo Observatory environmental compliance issues and
wanted to follow-up on the email Caroline sent you on July 5 concerning initiation of Section 106 consultation for the
proposed changes to Arecibo Observatory operations. In the email, NSF extended an invitation to your office to attend the
cultural resources field investigations at Arecibo on July 19 and 20.

We are inquiring now as to whether or not your office is interested in attending the field investigations so that we can
coordinate the visit with the CH2M team. We would greatly appreciate it if you or a member of your staff could let me know
by Thursday, July 14 whether or not you would be available to attend the field investigations.

We look forward to further consultation with the State Historic Preservation Office on this proposed action.

Sincerely,

Elizabeth Pentecost

National Science Foundation



Division of Astronomical Sciences
Room 1045

4201 Wilson Boulevard
Arlington, VA 22230

Tel: 703-292-4907

Fax: 703-292-9034
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Executive Summary

This Environmental Baseline Study (EBS) has been prepared to document the current environmental
conditions on the approximately 120-acre contiguous parcel (herein referred to as the subject property)
located near Arecibo, Puerto Rico. The National Science Foundation requested this EBS to determine the
environmental condition prior to any future divestment activities. This EBS report has been prepared in
accordance with the ASTM International (ASTM) provisional standards practice for Environmental Site
Assessments: Phase | Environmental Site Assessment Process (ASTM, 2013).

This EBS report is based on information obtained through a records search, visual site inspections,
physical site inspections, and interviews. The records search included a review of available records,
including environmental restoration reports, previous surveys, building drawings, and inspection
reports. Visual surveys of the subject property and interviews with current employees were conducted.
The EBS assessment also included an evaluation of environmental conditions at offsite properties that
could pose environmental concerns or affect the subject property. For adjacent properties, visual
surveys consisted of observations made from public roads or views from property boundaries.

No recognized environmental conditions (RECs) were found on the subject property.
No historical recognized environmental conditions were found on the subject property.
The following de minimis conditions were identified on the subject property:

e Staining on warehouse concrete floor next to motor oil storage.
e Staining in the parking areas likely do to oil drips from vehicles were observed.

The following are other conditions on the subject property that are not considered RECs, but are worth
disclosing:

e Asbestos-containing material was found in Buildings #1, #2, #3, #4, #6, and #17.

e Lead-based paint was found in Buildings #1, #2, #3, #4, #5, #7, #10, #11, #12, #17, #27, #47, #58, #61
and the gate area.

e The polychlorinated biphenyl content of the pole-mounted transformers on the property is
unknown as the transformers are not labeled Non- polychlorinated biphenyl and documentation
was not readily available for review.

e A 55-gallon capacity oil-water separator is associated with the tank farm containment area.
Stormwater that collects within the containment area is pumped to the oil-water separator and
then discharges to the ground surface. Inspection/maintenance records of the oil-water separator
were not available for review. With the oil-water separator being 50 years old, a possibility exists
that it may have failed and impacted surrounding soils.

e The septic and leachfield system serving the maintenance area has the potential for concern. No
maintenance records were available and the system has served facilities where hazardous and
petroleum products have been stored and used for over 50 years. No visual evidence of
contamination was observed during the site reconnaissance.

To assess the potential for adjacent properties to affect the subject property, a records search and
database search of RECs within 1 mile of the subject property was performed for this EBS assessment
(see Attachment C). No other neighboring properties appear to have the potential to environmentally
affect the properties.
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SECTION 1

Introduction

The National Science Foundation (NSF) issued a Statement of Work for the Divestment Options Studies
for the NSF-funded Telescopes and Observatories Project Task Order on July 29, 2014 and a scope
revision on August 5, 2014 under Blanket Purchase Agreement NSFDACS14B1186. This document
describes the Environmental Baseline Study (EBS) assessment portion of the task order for the
approximately 120-acre property of the Arecibo Observatory, hereinafter referred to as the subject
property, located near Arecibo, Puerto Rico. Figure 1-1 depicts the location of the subject property.

This EBS report is organized as follows:

e Section 1 presents the purpose and scope of the EBS.

e Section 2 describes the site and the current uses.

e Section 3 provides historical uses of the property.

e Section 4 presents the environmental setting information and findings on the property.
e Section 5 presents results of the adjacent property assessment for the EBS.

e Section 6 presents information provided from interviews.

e Section 7 provides findings and conclusions.

e Section 8 provides the certification page.

e Section 9 provides the references consulted in preparing this document.

The appendices to this document include the following:
e Attachment A contains photographs taken during the October 6-9, 2014 site visit.

e Attachment B contains the Environmental Data Resources, Inc. (EDR) reports for the subject
properties and adjacent properties.

e Attachment C contains copies of historical aerial photographs and historical topographic maps for
the subject property.

This EBS report has been prepared in accordance with the ASTM International (ASTM) provisional
standards practice for Environmental Site Assessments: Phase | Environmental Site Assessment Process
(ASTM, 2013).

1.1 Purpose of Environmental Condition of Subject Property
Report

The purpose of this EBS report is to document the environmental condition of the subject property prior
to any divestment activities or changes in operational strategy.

The purpose of the EBS assessment is to identify, to the extent feasible, the presence or likely presence
of any hazardous substances or petroleum products on the subject property under conditions that
indicate an existing release, a past release, or a material threat of release of any hazardous substances
or petroleum products into structures on the subject property. This does not include de minimis
conditions that do not present a threat to human health or the environment, and that generally would
not be the subject of an enforcement action if brought to the attention of appropriate government
agencies.

This EBS report is intended to help NSF conduct the following tasks:
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SECTION 1 INTRODUCTION

e Develop sufficient information to identify what actions are necessary to protect human health and
the environment prior to a real property transaction.

e Aid in establishing lease or deed restrictions.

e Support notice, when required under Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) § 120(h)(3), of the type, quantity, and timeframe of any storage, release, or
disposal of hazardous materials or petroleum products and their wastes on the properties.

o Define potential liabilities associated with real property transactions.

e Evaluate possible effects on property valuation caused by contamination or other identified
concerns.

1.1.1 Content of Environmental Baseline Survey Report

The information contained in this EBS report was obtained through a records search, visual site
inspections (VSIs), physical site inspections (sensory observations), and interviews. The records search
included an analysis of historical aerial photographs (Attachment C) and a review of available regulatory
agency records.

VSls were performed in accordance with ASTM E1527-13 Standard Practice for Environmental Site
Assessments: Phase | Environmental Site Assessment Process (ASTM, 2013). The inspection consisted of
a visual examination of the subject properties.

The EBS assessment also included an assessment of environmental conditions on properties within the
ASTM standard radius search distance of the subject properties that could pose an environmental
concern. As part of this assessment, reasonably ascertainable environmental databases were identified.
Search radii were used to identify sites located in the general area of the subject properties. Adjacent
properties were visually surveyed from accessible public areas as part of the EBS activities.

This EBS report specifically addresses the approximately 120-acre subject property, which is located
near Arecibo, Puerto Rico. The general location and the subject property are illustrated in Figures 1-1
and 1-2.

Database and windshield surveys were conducted for several properties adjacent to the subject
property. In addition, a records search was performed for properties within 1 mile of the subject
property. The records and surrounding property evaluations are described in Sections 3 and 4,
respectively.
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SECTION 1 INTRODUCTION

1.2 Survey Methodology

1.2.1 Site Reconnaissance

VSls were conducted October 20 through October 22, 2014. The VSIs included an escorted walk-through
of accessible areas of buildings, facilities, and open areas. One of the primary objectives of the VSIs was
to note visual evidence of contamination or potential sources of contamination, including leaks, spills,
and any other evidence of past or current releases. Each of the existing buildings were visually
inspected; however the interiors of occupied residential quarters, and several locked storage container
buildings were not visually inspected.

1.2.2 Records Search and Review

The onsite records search was performed October 20 through October 22, 2014 and was facilitated by
Wilson Arias. Mr. Arias provided environmental documentation and facilitated the visual inspection.

1.2.3 Interviews

Interviews were conducted October 20 through October 22, 2014 with the site personnel who were
knowledgeable of the environmental issues with the subject property. Section 6 lists those interviewed.

1.2.4 Review of Special Resources

None.

1.3 Significant Assumptions

None.

1.4 Limitations, Exceptions, and Data Gaps

1.4.1 Limitations

The interior of some residential housing was not surveyed. The property line where there were no
access roads was not viewed. Dense vegetation limited line of sight in some areas. No test pits were
installed to inspect subsurface soil conditions. No sampling or analysis of any media was conducted
during this survey.

This report has been prepared in compliance with ASTM E1527-13. In preparing this report, CH2M HILL
has relied on certain information provided by federal, state, and local officials and other parties
referenced herein, and on information contained in the files of governmental agencies that was
reasonably ascertainable at the time of this assessment. Although there may have been some degree of
overlap in the information provided by these various sources, an independent verification of the accuracy
or completeness of all information reviewed or received during the course of this site assessment was not
conducted.

1.4.2 Exceptions

There are no identified exceptions.
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1.4.3 Data Gaps

According to § 3.2.20 of ASTM E1527-13, a data gap is a lack of or inability to obtain information
required by the ASTM standard despite good faith efforts to gather the data. Data gaps may result from
incompleteness in any of the activities required by the ASTM standard. A data gap is considered
significant only if it affects the ability to identify recognized environmental conditions (RECs). Data gaps
that were identified are listed in Table 1-1.

Table 1-1. Data Gaps

Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Data Gap

Explanation

Significance of Gap

Site History

Interiors of Residential
buildings and mobile storage
containers

Site history not available
in 5-year intervals.

The interior of some
residential housing and
several mobile storage
containers were not
surveyed due to
inaccessibility

Low — Standard historical sources of information include aerial
photographs, historical topographic maps, city directory
abstracts, and Sanborn Fire Insurance Maps. Additional maps
would not likely provide additional relevant information.

Low — Historic use of the facilities for residential purposes is
unlikely to have had a significant environmental impact on the
subject property. Based on interviews the storage containers
did not contain hazardous materials and no impacts to the
surrounding environment were observed.
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Site Description

This section describes the methodology used to assess the EBS. The process included a records search,
VSls, physical site inspections, and interviews.

2.1 Location and Legal Description

The subject property is located at Carr 625, Km. 3.2, Barrio Esperanza, Arecibo, Puerto Rico. The subject
property is approximately 120 acres located approximately 60 miles west of San Juan, and 10 miles
south of the City of Arecibo. Subject property deeds were not available for review.

2.2 Current Use of the Subject Property

The subject property is currently used for radio astronomy observations, research, and support activities
including, administrative, maintenance, and housing.

The Arecibo Telescope (Photographs 1 and 2) operates continuously and the facility employs
approximately 150 employees. The visitor center (Photograph 3) receives approximately 100,000 visitors
per year and is open Wednesday through Sunday of each week.

The subject property is divided into four main areas: the reflector area, the research and administrative
area, the maintenance area, and the housing area.

The reflector area is located at the south half of the subject property. It includes the reflector dish,
platform, the platform crew building (Lewis Building) and the cable car house (Photograph 4-7).

The research and administrative area is located at the central part of the property. It includes the main
control and research building (Building #1), administrative building (Building #2), engineering offices
(Buildings #66 and 68), and learning center and auditorium (Photographs 8-11).

The maintenance area is located at the northeast part of the property. It includes maintenance shops,
warehouses, storage yards, the maintenance office, the paint storage building, the generator building,
and fuel tanks (Photographs 12-17). The northwest corner of the property is used for additional storage
and staging areas which consist mainly of mobile storage units (Photographs 18-19).

The housing area is located at the northwest and includes housing for visiting scientists and guests,
cafeteria, swimming pool, and recreation area (Photographs 20-24). Just south of this area is the LIDAR
building and optical lab (Photographs 25-26).

2.3 Description of Structures, Roads, and Other
Improvements

A total of 50 buildings are located on the subject property. Further descriptions of the buildings are
presented in the Divestment Options Study Report.

There is one gate to the subject property located at the northern boundary (Photograph 27). A road
winds to the various areas of the subject property as shown on Figure 2-2.
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2.4 Site Utilities

The water service, sanitary sewer system, and electricity utility providers and the general stormwater
flow for the subject property are discussed in this section.

2.4.1 Water Service

An onsite drinking water well (USGS40001045257) provides water to the facilities on the subject
property (Photograph 28-29). Depth to groundwater is approximately 350 feet below ground surface
(EDR, 2014a).

2.4.2 \Wastewater

Six septic systems throughout the facility handle discharges from toilets and sinks throughout the
subject property. The cafeteria also discharges to a septic system, but discharge first goes through a
grease trap (Photograph 30). The septic tanks are permitted by Puerto Rico Environmental Quality Board
(PR EQB) and are in compliance. The septic systems are listed in Table 2-1.

Table 2-1. Septic Systems
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Septic System Location Septic Tank IDs
Ss-1 Guard House ST1
SS-2 Northwest Area ST2A
ST2B
ST2C
ST2D
ST2E
SS-3 Cable Car Building ST3
SS-4 Maintenance Area ST4A
ST4B
ST4C
ST4D
SS-5 North Visitors Quarters ST5
SS-7 Pool Area ST7

According to interviews, the septic systems have underground injection control permits registered with
PR EQB.

A 55-gallon capacity oil-water separator is associated with the tank farm containment area. Stormwater
that collects within the containment area is pumped to the oil-water separator and then discharges to
the ground surface. Inspection/maintenance records of the oil-water separator were not available for
review.
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2.4.3 Stormwater

Stormwater runoff in the subject property generally flows down slopes and natural swales, and
discharges in to several natural sinkholes. Stormwater in the maintenance area flows through several
drop-inlets and gravity drains to an outfall to the east of area. Stormwater in the reflector area collects
in a pond at the bottom in a natural sinkhole below the reflector (Photograph 31). Water is pumped
from the pond and discharged approximately 400 feet southwest of the sinkhole to an intermittent
stream.

2.4.4 Electric

Electric service is provided by Puerto Rico Electric Power Authority.

2.5 Current Use of the Adjoining Property

The adjoining property to the north, south, east, and west are mainly undeveloped land with a few rural
residences.
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Site History

The subject property was first developed in 1960 by the U.S. Department of Defense. The Arecibo
lonosphere Observatory was formally opened on November 1, 1963. NSF acquired the property from
the U.S. Department of Defense on October 1, 1969. Arecibo lonosphere Observatory officially changed
to National Astronomy and lonosphere Center on September 1, 1971. The Observatory houses a 305-
meter diameter reflector with a 900-ton platform suspended 450 feet above the reflector. The entire
structure (reflector and platform) is suspended by a cable system attached to three reinforced concrete
towers. Guy cables tied to anchors support the towers (Photograph 32).

The reflector and platform were upgraded in 1974 and then again in 1997. Currently the platform is
being painted.

3.1 Previous Environmental Baseline Surveys

An EBS was completed January 2008 by Engineering, Compliance & Construction, Inc. The EBS did not
specifically identify RECs. However, the following findings were of note:

e Asbestos-containing material (ACM) was found in Buildings #1, #2, #3, #4, #6, and #17.

e lLead-based paint (LBP) was found in Buildings #1, #2, #3, #4, #5, #7, #10, #11, #12, #17, #27, #47,
#58, #61, the gate area, and the concrete guard along the road to the maintenance area.

e An unpermitted solid waste landfill was on the property known as the “semi-junk” pile. (This has
been since investigated. See Section 4.2.4).

e Six unpermitted septic systems are on the property. (These have since been permitted. See Section
2.4.2).

e The polychlorinated biphenyl (PCB) content of the pole-mounted transformers on the property are
unknown since the transformers are not labeled “Non-PCB” or “PCB-free”.

e No petroleum, lubricant, or oil releases were observed except small staining in the parking areas.

e Two active underground storage tanks (USTs) failed the recent cathodic protection tests. A third
inactive UST was not properly closed and remains buried. (All USTs have been removed. See Section
4.2.3).

3.2 Historical Use Information of the Subject Property

3.2.1 Aerial Photographs

Year Subject Property Adjacent and Surrounding Properties

1968 The reflector, the support buildings in the northeast, Several structures are visible to the north of the subject
and the maintenance area building are visible. Roads property; the surrounding area is natural mountainous
through the observatory are visible terrain.

1972  Similar to the 1968 photograph. Similar to the 1968 photograph.

ES111914104420SAC 13



SECTION 3 SITE HISTORY

Year Subject Property Adjacent and Surrounding Properties
1977  The photo is not clear. No apparent differences from The photo is not clear. No apparent differences from the
the 1972 photograph. 1972 photograph.
1993  Several buildings appear on the west side of the subject  Two additional structures are visible north of the subject
property and at the maintenance area. property.
3.2.2 Topographic Maps
Year Subject Property Adjacent and Surrounding Properties
1946 One structure is visible on the east boundary of the subject A few scattered structures are visible in the area
property. surrounding the subject property.
1947 Similar to the 1946 map. Similar to the 1946 map.
1952 Another structure appears where the current reflector is Similar to the 1947 map.
located.
1957 Similar to the 1952 map. Similar to the 1952 map.
1970 The reflector and building for the observatory appear on the Similar to the 1957 map.
map
1982 Similar to the 1970 map. Similar to the 1970 map.

3.3

Environmental Records

CH2M HILL contracted with EDR of Milford, Connecticut, to review available regulatory agency
databases for listings of the subject property. The complete list of databases are presented in Section 5.
Table 3-1 presents the listings for the subject property.

Table 3-1. EDR Database Listings
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Site Name Database(s) Site Address Location Relative to Site
Arecibo Observatory UST Arecibo, PR 00612 Target property
Arecibo Observatory RCRA-CESQG Arecibo, PR 00612 Target property
Arecibo Observatory FINDS/ICIS Arecibo, PR 00612 Target property
Arecibo Observatory FINDS/RCRAInfo Arecibo, PR 00612 Target property
CESQG Conditionally Exempt Small Quantity Generator
FINDS Facility Index System/Facility Registry System
ICIS Integrated Compliance Information System
RCRA Resource Conservation and Recovery Act

The USTs listed in the database have been closed as described in Section 4.2.3. No RECs were identified
from the search.

14
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Findings: Subject Property

4.1 Environmental Setting

The subject property is located at the south end of Route PR-625, Arecibo, Puerto Rico 00612 in Arecibo
County. It is located at the following coordinates: Latitude 18° 20’ 53.88”N and Longitude 66° 45’
8.64""W. The approximate elevation of the property is 996 feet above mean sea level (msl). The subject
property is approximately 120 acres in size.

4.1.1 Climate

According to the National Oceanic and Atmospheric Administration, the average monthly high
temperature ranges from 64 degrees Fahrenheit in February to 91 degrees Fahrenheit in September.
The annual average precipitation is about 51 inches (Western Regional Climate Center, 2014).

4.1.2 Land Use

The land surrounding Arecibo is rural countryside near the northwest coast of Puerto Rico. Both
residents and tourists visit the subject property. The subject property layout is shown on Figure 1-2.

4.1.3 Regional Physiography and Topography

The subject property is located in Northern Coastal Plains. Rivers flow northward to the Atlantic Ocean
through forest lands. The belt of closed forest is interrupted by the canyons and valleys of several rivers.
The forest lands have little surface drainage, but a prevalence of underground drainage. These lands
constitute the karst belt of the northern limestone (U.S. Department of Agriculture, 2001).

Karsification in Puerto Rico’s climate and rock types causes slopes to become nearly vertical, creating a
steep topography. The general topography gradient across the subject property is from the north to the
south. The approximate elevation of the property is 996 feet above msl, but varies widely over short
distances.

4.1.4 Geology

The subject property is located within a sinkhole. Sinkholes are typical in karst landscapes, which are
produced by the solution process, where limestone bedrock dissolves by chemical reaction. Limestone
formations range in age from Cretaceous to the Quaternary Periods (USDA, 2001). The Lares Formation
extends to approximately 800 feet msl with the Cibao Formation below the Lares.

Cone karst is formed by conical hills in the Lares Limestone. The hills are grouped linearly with
intervening sinks. Its formation is attributed to solution along joints in the limestone, or to the notion
that the cones are residuals after the collapse of caverns of underground rivers. The best developed
cone karst in Puerto Rico occurs near the subject property where many of the cones are sharp, pointed,
nearly circular or oval, 650 to 980 feet in diameter at the base, and rise 160 to 250 feet from the bottom
of adjacent depressions (U.S. Department of Agriculture, 2001).
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4.1.5 Soils and Groundwater

According to the U.S. Department of Agriculture Soil Conservation Service, the subject property is
underlain by a soil type called Soller, which is clayey and has a high water table. Soller soils are
characterized as silt-clay to 12 inches, weathered bedrock from 12 to 26 inches, and unweathered
bedrock from 26 to 30 inches. Depth to the water table is greater than 6 feet.

The northern limestone contains two productive aquifers. The upper aquifer within the Aymamon and
Aguada Limestones and alluvial deposits occur along the coast. The lower aquifer occurs within various
members of the Cibao Formation and the Lares Limestone. The regional groundwater flow direction is to
the north coastline. Locally, groundwater flow direction is impacted by topography, hydrogeology, soil
characteristics, and nearby waterbodies. The nearest named surface water body is the Tanama River
located approximately 2,500 feet southwest of the subject property. Storm water drains to various
sinkholes on and around the subject property.

The subject property is not located in the 100-year or 500-year flood zones, as defined by the Federal
Emergency Management Agency (FEMA).

According to EDR, two groundwater wells are listed as being located within 1-mile of the subject
property. One well is registered to the USGS Puerto Rico Water Science Center and is located on the
subject property. The well hole depth is 900 feet, cased to 600 feet. The depth to water in the well is
approximately 350 feet below ground surface. The second well is located % to 1-mile north-northwest.
This well is also registered to U.S. Geological Survey (USGS) Puerto Rico Water Science Center and is
approximately 951 feet deep. No public water supply wells were identified in the EDR report.

4.1.6 Surface Water and Wetlands

A wetland and waterbody delineation and jurisdictional determination of Waters of the U.S. were not
included in this effort. A desktop analysis was completed using USGS quadrangle maps (USGS; Bayaney,
Puerto Rico), available aerial photography, and site visit observations to identify potential wetlands and
waterbodies.

An unnamed intermittent stream is located approximately 400 feet southwest of the Arecibo site that
appears to connect to the Tanama River located approximately 2,500 feet to the southwest of the
Arecibo site based on review of USGS quadrangle maps and the U.S. Fish and Wildlife Service (USFWS)
Wetlands Mapper (USFWS, 2014). No other intermittent or perennial waterbodies were identified at the
subject property during site visit observations or on the USGS quadrangle maps or USFWS Wetlands
Mapper.

Potential wetland areas are located in the vicinity of the subject property based the presence of
localized standing water and saturated areas observed during previous site visits. The only mapped
potential wetland areas in the vicinity of the subject property are riverine wetlands associated with
adjacent waterbodies (USFWS, 2014).

4.1.7 Threatened and Endangered Species

Habitat assessments and species-specific surveys to determine the presence or absence of rare,
threatened, or endangered (RTE) species were not included in this effort. Publicly available sources of
information regarding federally-listed RTE species that may be found on or in the vicinity of the subject
property were evaluated as part of a desktop review. The USFWS Endangered Species List (Puerto
Rico/Virgin Islands) was the primary source of information used for the desktop analysis. The Puerto
Rico Department of Natural and Environmental Resources has designated areas throughout Puerto Rico
as critical habitat for several flora and fauna species. No officially protected areas are located within the
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subject property. The protected area nearest to the subject property is the Rio Abaja State Forest,
located approximately 1.5 miles east of the subject property.

Twenty-three RTE species are listed by the USFWS as potentially occurring in Arecibo, Puerto Rico. A
general habitat description and desktop evaluation of the potential utilization of the Arecibo site by RTE
species are summarized for each of the 23 species in Table 4-1. Two plant species (Cornutia obovata and
Tectaria estremerana) are identified by the USFWS as potentially occurring near the subject property.
Surveys for RTE species or detailed habitat assessments were not included in this effort to determine if
these species or the RTE species located in the Rio Abaja State Forest are present or are likely to use the
subject property. Impacts to RTE species are unknown but are not anticipated because activities would
be generally limited to previously disturbed areas within the subject property.

Table 4-1. Rare, Threatened, and Endangered Species Summary (Arecibo, Puerto Rico)

Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Group Name

Federal Status

Habitat Description /
Location

Desktop Analysis

Accipiter striatus venator

Bird
(Puerto Rican Sharpshinned Hawk)
Amazona vittatta
Bird
(Puerto Rican Parrot)
Auerodendron pauciflorum
Plant
(No Common Name)
Bird Buteo platypterus brunnescens
ir
(Puerto Rican Broadwinged Hawk)
Calyptronoma rivalis
Plant
(No Common Name)
Chelonia mydas
Reptile
(Green Sea Turtle)
Cordia bellonis
Plant
(No Common Name)
Cornutia obovata
Plant
(No Common Name)
Daphnopsis hellerana
Plant
(No Common Name)
Dermochelys coriacea
Reptile
(Leatherback Sea Turtle)
Epicrates inornatus
Reptile
(Puerto Rican Boa)
Eretmochelys imbricata
Reptile
(Hawksbill Sea Turtle)
Goetzea elegans
Plant
(Beautiful Goetzea)
Myrcia paganii
Plant

(No Common Name)

ES111914104420SAC

Endangered

Endangered

Endangered

Endangered

Threatened

Threatened

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Rio Abajo State Forest

Rio Abajo State Forest

Rio Abajo State Forest

Rio Abajo State Forest

Rio Abajo State Forest

Coastal Zones

Rio Abajo State Forest
Rio Abajo State Forest,

Near Arecibo
Observatory

Northern Limestone
(Karst) Hills

Coastal Zones

Forested Volcanic and
Limestone (Karst) Hills

Coastal Zones

Cambalache State
Forest

Biafara Arrozal

Potential; Proximity of
subject property to area

Potential; Proximity of
subject property to area

Potential; Proximity of
subject property to area

Potential; Proximity of
subject property to area

Potential; Proximity of
subject property to area

No Potential; No coastal
areas at subject property

Potential; Proximity of
subject property to area

Likely Potential;
Proximity of subject
property to area

Potential; Karst areas are
present at subject
property

No Potential; No coastal
areas at subject property

Potential; Karst areas are
present at Arecibo site

No Potential; No coastal
areas at subject property

Unlikely; Identified area
is not proximate to
subject property

Unlikely; Identified area
is not proximate to
subject property
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Table 4-1. Rare, Threatened, and Endangered Species Summary (Arecibo, Puerto Rico)

Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Habitat Description /

Group Name Federal Status Location Desktop Analysis
Ottoschulzia rhodoxylon Cambalache State Unlikely; Identified area
Plant Threatened Forest Sabana Hovos is not proximate to
(No Common Name) . y subject property
Pel identali . Coastal Zones, Inland .
) elecanus occidentalis Delisted due to . No Potential; No coastal
Bird Waterbodies, No .
(Brown Pelican) Recovery Nesting areas at subject property
Peltophryne lemur Northern Karst Potential; Karst areas are
Amphibian Threatened . present at subject
(Puerto Rican Crested Toad) Regions property
Pleodendron macranthum Potential: Proximity of
Plant Endangered Rio Abajo State Forest ° ?n Ial; Froximity o
(No Common Name) subject property to area
Schoepfia arenaria Potential: Proximity of
Plant Threatened Rio Abajo State Forest ° ?n 1a%; Froximity o
(No Common Name) subject property to area
Solanum drymophilum Potential: Proximity of
Plant Endangered Rio Abajo State Forest ° ?n Ial; Froximity o
(No Common Name) subject property to area
Bird Sterna dougallii Threatened Coastal Areas and No Potential; No coastal
(Roseate Tern) Offshore Cays, Nesting  areas at subject property
Tectaria estremerana Rio Abajo State Forest, Likely Potential;
Plant Endangered Near Arecibo Proximity of subject
(No Common Name) Observatory property to area
Trichechus manatus il
Mammal Endangered Coastal Zones No PotentlaI., No coastal
(Antillean Manatee) areas at subject property
Sources:

USFWS Endangered Species List (Puerto Rico/Virgin Islands) (http://www.fws.gov/caribbean/es/documents/2012-Species-
MapUpdate-2012.pdf)

NatureServe (http://explorer.natureserve.org/index.htm)

4.2 Environmental Factors

The following sections discuss environmental factors that may affect the subject property.

4.2.1 Hazardous Material/Petroleum Product Management

The majority of hazardous materials and petroleum products are stored in areas near the warehouse
building. Smaller quantities of products were stored at buildings where they intend to be used.
Hazardous material/petroleum product inventory lists were not available. However, the following
materials were observed:

e Building #1: Machine shop flammable locker with isopropanol and epoxy coating (Photograph 33);
Electronics lab flammable locker with isopropanol and spray paint (Photograph 34).

e Generator Building: 2 55-gallon drums of oil (Photograph 35).

e Building #17: small quantities of motor oil (Photograph 36).

e Six sheds behind building #17 (Photograph 37) contain the following:
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— CS-1: New lead-acid batteries (Photograph 38)
— CS-2: Chlorine (Photograph 39)

— CS-3 (corrosive storage): 26 2.5-liter hydrochloric acid containers, 1 gallon of ammonia absorber,
and 9 1-gallon containers of ammonium (29 percent).

— (CS-4: 14 gallons of Amine CD, 20 gallons of Roundup, snail and slug pellets, brush killer, and
75 pounds of Pramito SPS. (Photograph 40)

— (CS-5:5 bags of fertilizer.
— (CS-6: 15 bags of black beauty abrasive.

e Building #25 is used for storage for paint and oil. It contains numerous 1-gallon and 5-gallon cans of
paint, motor oil, antifreeze, petroleum distillates, (Photographs 41)

e Next to Building #25 is a diked area with container for oil dispensing. It includes 5 55-gallon drums of
lubricant oil and 9 5-gallon containers of motor oil. (Photograph 42)

e The caged shed next to the vehicle lift building (grease pit) contains 3 overpacked 55-gallon drums
of used oil (Photograph 43).

¢ Inside the machine shop: cans of paint, motor oils, and lubricants. (Photograph 44-45)
e Building #27 (Optics Lab): 1 5-gallon container of methanol. (Photograph 46)

e Paint and primer containers are stored in an outside closet of the utility building next to the north
visiting scientist quarters building (Photograph 47).

e On the platform above the reflector, 2 5-gallon buckets of gear oil and 120 pounds of grease
(Photograph 48).

Carbon-14 (C-14) is stored on site and used for experiments. On June 23, 2014, Mr. Todd J. Jackson of
the United States Nuclear Regulatory Commission inspected the C-14. The C-14 was secured with no
leaks. (Dade Moeller, 2014)

Fuel oil is also stored in aboveground storage tanks (ASTs) and USTs, as listed in Section 4.2.2 and 4.2.3,
respectively.

No significant spills of hazardous materials or petroleum products were observed; however, the
following staining was observed:

e Stain on warehouse concrete floor next to motor oil storage (Photograph 49).
e Stains at parking spaces at cafeteria (Photograph 50)

Generated waste stored in the waste accumulation area is located outside Building #17, and includes 55-
gallon drums containing contaminated diesel, paint, grease, oily rags, aerosol cans, oil filters, and used
oil (Photograph 51).

4.2.2 Aboveground Storage Tanks
There are five ASTs on the subject property and are described on Table 4-2.

Table 4-2. ASTs Located on the Subject Property
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

AST Location Capacity Contents Photograph
Generator Building 1,000-gallon daily tank Diesel 52
Maintenance area tank dike 12,000 gallons Diesel 53
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Table 4-2. ASTs Located on the Subject Property
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

AST Location Capacity Contents Photograph
Maintenance area tank dike 2,000 gallons Gasoline 53
North of Building #53 2,000 gallons Diesel 54
Below reflector 300 gallons Diesel Not available

The day tank is a metal double-walled tank on a concrete slab. The 300-gallon tank below the reflector
was temporarily removed from service to be painted. The concrete slab did not show any staining and
there was no stressed vegetation around the slab. No leaks or staining were observed. The other tanks
are in concrete dikes and no leaks or stains were observed.

4.2.3 Underground Storage Tanks

No USTs are on the subject property. Three gasoline USTs previously existed on the property. A 4,000-
gallon tank and a 2,000-gallon tank were installed near the maintenance building in 1983. A 3,000-gallon
tank was installed near the former pina colada stand in 1963. This UST was abandoned in place;
however, the tank was not properly closed according to PR EQB. In 2011, all three USTs were removed
and confirmation samples were taken and no contamination was detected above PR EQB criteria.
(O’Brien & Gere, 2011)

4.2.4 Environmental Investigations
The following environmental investigations were performed at the subject property:

e Aninvestigation was conducted in December 2007 at a former debris pile located northeast of the
reflector dish in an area known as the semi-junk yard. The debris was removed and four surface soils
were collected and analyzed for mercury, cadmium, chromium, lead, diesel range organics, oil range
organics, gasoline range organics, PCBs, semi-volatile organics, and volatile organics. The results for
all samples showed that the analytes were below U.S. Environmental Protection Agency (USEPA)
Region lll risk-based concentrations. (Pace Analytical, Inc., 2007)

e Soil samples were collected and analyzed as part of the oil-water separator and dry well closure at
the former vehicle wash rack in Building #51. The soil was analyzed for volatile organic compounds,
total petroleum hydrocarbons, metals, and cyanide. Only arsenic was above USEPA Region Il risk-
based concentrations and was likely representative of background concentrations (O’Brien & Gere,
2004).The PR EQB approved the closure report on December 12, 2005.

e Soil samples were collected and analyzed as part of a dry well closure associated with the tank farm
secondary containment system. The soil was analyzed for volatile organic compounds, total
petroleum hydrocarbons, metals, and cyanide. Only arsenic was above USEPA Region Ill risk-based
concentrations and was likely representative of background concentrations (O’Brien & Gere, 2007).
The closure report was approved by PR EQB in March 2007.

4.3 Disclosure Factors

Disclosure factors are not regulated under CERCLA and, if properly managed, do not have an
environmental impact on the property and do not affect the property categorization. However, their
presence may result in an environmental concern if a release to the environment has occurred. Each of
the disclosure factors are discussed in the following sections.
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4.3.1 Asbestos-containing Materials

Renovation and demolition of buildings with ACMs have the potential for releasing asbestos fiber into
the air. Asbestos fibers could be released because of disturbance or damage to various building
materials, such as pipe lagging, ceilings, floor tile, sheetrock, waterlines, and gasket material.

ACM surveys were performed in 2005 at Buildings #1, #2, and #3. Another survey was performed in
2007 for Buildings #4, #6, and #17. Table 4-3 summarized the ACM survey results.

Table 4-3. Confirmed ACM
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Building ACM
Building #1 12”x12” brown speckles floor tile; 9”x9” floor tile
Building #2 9”x9” floor tile; reflective sheet on interior lighting in stairwell
Building #3 Silver Roof Coating
Building #4 Roof mastic
Building #6 Tank expansion joint
Building #17 Gray window caulk; 12”x12” blue floor tile: expansion joint

No records of ACM abatement were obtained.

4.3.2 Lead-based Paint

Lead is a heavy, ductile metal commonly found in association with organic compounds, oxides, salts, and
metallic lead. Human exposure to lead has been classified as an adverse health risk by agencies such as
the Occupational Safety and Health Administration and USEPA. Sources of exposure to lead include
paint, dust, and soil.

Exposure to LBP primarily presents a health concern to children, and its use was generally discontinued
in 1978. The routine application of LBP in the past, and the associated peeling or degradation of paint
over time, have created the potential for localized lead contamination in soils around buildings that
were constructed before or during 1978.

A LBP survey was conducted in 2007. Table 4-4 lists the areas with detectable levels of lead.

Table 4-4. 2007 LBP Survey Results
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Building LBP Description
Building #1 Interior white paint
Building #2 Exterior white paint
Building #3 Exterior paint; interior paint in laundry room
Building #4 Exterior paint
Building #5 Exterior white paint
Building #7 Interior paint, stair railing, guard rails and posts, gray hand rails
Building #10 Exterior paint, roof finish
Building #11 Exterior paint, guard rail
Building #12 Exterior paint
Building #17 White and green paint
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Table 4-4. 2007 LBP Survey Results
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Building LBP Description
Building #27 Red primer, white and green paint
Building #47 Paint in restroom
Building #58 Paint on flashing
Building #61 White paint, rail and stair paint
Gate Parking striping, rails
Concrete guard along the road to the maintenance area. Paint on concrete guard.

No records of LBP removal were obtained. Significant peeling paint was not observed during the site
reconnaissance.

Tests have shown that LBP still exists on areas of the platform. Currently the platform above the
reflector is being painted as part of an on-going project to remove paint and primer and repaint with
non-LBP (O’Brien & Gere, 2006).

4.3.3 Polychlorinated Biphenyls

Electrical transformers, capacitors, switches, light ballasts, and machinery with hydraulic systems are
potential sources of PCB-containing oil. No PCB survey reports were available for review.

The transformers and switches outside Building #1 contain non-PCB dielectric fluid (Photograph 55). The
transformers and capacitors inside the Transformer Room are labeled non-PCB.

The transformers at the high voltage power supply building are labeled non-PBC (Photograph 56).

Pole-mounted transformers were located throughout the subject property and are owned by Puerto
Rico Electric Company. These transformers were not labeled to indicate the presence or absence of
PCBs. They appeared to be in good condition, and no leak, soil staining, or stressed vegetation was
observed around the poles.

Light ballasts in the buildings were not checked to determine if they contain PCBs. However, fluorescent
bulbs were generally not used due to the interference they cause with the telescope.

4.3.4 Radon

Radon testing has not been performed recently at the subject property. In 1993, USGS collected 13
indoor air samples in the subject property and analyzed them for radon. The mean radon value was 0.3
picocurie per liter with the maximum value of 0.9 picocurie per liter. (USGS, 1995). Radon is not
anticipated to be a potential environmental concern at the subject property.

4.3.5 Medical/Biohazardous Waste

From the records search and interviews, no medical or biohazardous waste was found to be stored on
the subject property.

4.3.6 Munitions and Explosives of Concern

From the records search and interviews, no munitions and explosive of concern are on the subject
property.
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Findings: Adjacent Properties

5.1 Land Use

Arecibo is located in a rural area of northwest Puerto Rico. The main industries for Puerto Rico are
agriculture and tourism. The land use adjacent to Arecibo is low density, rural residential/agricultural,
and undeveloped land.

5.2 Surveyed Properties

CH2M HILL contracted with EDR of Milford, Connecticut to review available regulatory agency databases
for sites within the various ASTM-prescribed radii of the property. The specific radii are identified
according to source in the complete database search, provided in Attachment B. Additional sources of
information include:

e GoogleEarth™

The following databases were searched and provided in the EDR report to identify generators and
transporters of hazardous wastes; hazardous waste treatment, storage, and disposal facilities; and sites
where releases of hazardous materials have been reported:

5.2.1 Federal Databases

e USEPA National Priorities List (NPL) of uncontrolled or abandoned hazardous waste sites identified
for priority remedial action (last updated 09/29/14)

e USEPA Proposed NPL site list (last updated 09/29/14)
e USEPA Delisted NPL site list (last updated 09/29/14)

e USEPA Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) list of sites that either are proposed for or are on the NPL and sites that are in the
screening and assessment phase for possible inclusion on the NPL (last updated 10/25/13)

e Federal Facility site listing of NPL and Base Realignment and Closure (BRAC) sites found in CERCLIS
database (last updated 07/21/14)

e CERCLIS No Further Remedial Action Planned sites where, following an initial investigation, no
contamination was found, contamination was removed quickly, or the contamination was not
serious enough to require federal Superfund action or NPL consideration (last updated 10/25/13)

e EPA database of Resource Conservation and Recovery Act (RCRA) facilities that are undergoing
corrective action (CORRACTS) because there has been a release of hazardous waste or constituents
into the environment from a RCRA facility (last updated 06/10/14)

e RCRA Treatment, storage, and disposal facilities (RCRA-TSDF) (last updated 06/10/2014)

e EPA RCRA large-quantity, small-quantity, and conditionally exempt small-quantity generators (last
updated 06/10/2014)

e U.S. Engineering Controls: Federal engineering control registry (last updated 09/18/2014)

ES111914104420SAC 23



SECTION 5 FINDINGS: ADJACENT PROPERTY

24

U.S. Institutional Controls: Federal institutional control registry (last updated 09/18/2014)

Land Use Control Information System (LUCIS) records pertaining to former Navy Base Realignment
and Closure sites (last updated 08/29/2014)

Federal Emergency Response Notification System (ERNS) list of reported accidental releases of oil
and hazardous substances (last updated 9/29/14)

FEMA underground storage tank (UST) locations (last updated 01/01/10)

U.S. Brownfields (last updated 09/22/14)

Open Dump Inventory (ODI) (last updated 06/30/1985)

U.S. Clandestine Drug Labs (US CDL) Drug Enforcement Administration (last updated 07/25/14)
LIENS2 is the CERCLA Lien Information database (last updated 02/18/14)

EPA database of Superfund Consent Decrees (last updated 12/31/13)

Records of Decision that document permanent remedies at an NPL site (last updated 11/25/13)

EPA Toxic Substances Control Act (TSCA) database, which identifies manufacturers and importers of
chemical substances (last updated 12/31/2006)

EPA Office of Prevention, Pesticides and Toxic Substances Federal Insecticide, Fungicide, &
Rodenticide Act (FIFRA)/TSCA Tracking System (FTTS), which tracks administrative cases and
pesticide enforcement actions and compliance activities related to FIFRA, TSCA, and the EPCRA (last
updated 04/09/2009)

U.S. Mines Master Index File Department of Labor (last updated 08/05/2014)

Section 7 Tracking Systems reports types and amounts of pesticides, active ingredients, and devices
produced (last updated 12/31/2009)

National Clandestine Laboratory Registry (US HIST CDL) for either clandestine drug laboratories or
dump sites (last updated 07/25/2014)

U.S. Department of Transportation (DOT) Hazardous Materials Information Reporting System
(HMIRS), which contains hazardous material spill incidents reported to DOT (last updated 09/30/14)

USEPA database of RCRA facilities that currently do not generate hazardous waste (RCRA-NonGen)
(last updated 06/10/14)

USEPA Records of Decision (ROD) database (last updated 11/25/13)

U.S. Department of Transportation (DOT) Office of Pipeline Safety (OPS) Incident and Accident Data
(last updated 07/31/12)

U.S. Department of Defense Sites (DOD) (last updated 12/31/2005)

U.S. Army Corps of Engineers Former Used Defense Sites (FUDS) (last updated 06/06/2014)
USEPA database of Superfund Consent Decrees (CONSENT) (last updated 12/31/13)
Uranium Mill Tailings Sites (UMTRA) locations (last updated 09/14/2010)

Emergency Planning and Community Right-to-Know Act (EPCRA) inventory of toxic chemical
emissions (Toxic Release Inventory System [TRIS]) (last updated 12/31/2011)

Integrated Compliance Information System (ICIS) national enforcement and compliance program for
the National Pollutant Discharge Elimination System (NPDES) (last updated 07/31/2014)
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e USEPA PCB Activity Data Systems (PADS), which identifies transporters, commercial stores, and/or
brokers, and disposers of PCBs who are required to notify EPA (last updated 07/01/14)

e  USEPA Material Licensing Tracking System (MLTS) maintained by the Nuclear Regulatory
Commission maintains list of sites that possess or use radioactive materials (last updated 07/22/13)

e Radiation Information Database (RADINFO) facilities regulated by EPA for radiation and radioactivity
(last updated 10/07/14)

e EPA Facility Index System (FINDS) that contains information and “pointers” to other sources that
contain more detail, including permit compliance system (PCS), Aerometric Information Retrieval
System (AIRS), Enforcement Docket (DOCKET), Federal Underground Injection Control (FURS),
Criminal Docket (C-DOCKET), Federal Facilities Information System (FFIS), state environmental laws
and statutes (STATE), and polychlorinated biphenyl (PCB) activity data system (PADS) (last updated
08/16/14)

e RCRA Administrative Action Tracking System (RAATS) contains records based on enforcement
actions (last updated 04/17/1995)

e USEPA Risk Management Plans (RMP) chemical accident prevention at facilities using extremely
hazardous substances (last updated 08/01/2014)

e USEPA Biennial Reporting System (BRS) database, which collects detailed data regarding large-
guantity generators and treatment, storage, and disposal facilities (last updated 12/31/2011)

e USEPA 2020 Corrective Action List (COR ACTION) a RCRA cleanup baseline includes facilities
expected to need corrective action (last updated 11/11/2011)

e USEPA Lead Smelter Sites a listing of former lead smelter locations (last updated 06/04/14)

e USEPA Potentially Responsible Parties (PRP) a listing of verified potential responsible parties (last
updated 10/25/13)

e USEPA Financial Assurance Information (US FIN ASSUR) facilities that treat, store, or dispose of
hazardous waste are required to provide proof that they will have sufficient funds to pay for the
cleanup, closure, and post-closure care (last updated 09/04/14)

e Steam-Electric Plan Operation Data (COAL ASH DOE) listing of power plants that store ash in surface
ponds (last updated 12/31/2005)

e US AIRS (AFS) Aerometric Information Retrieval System Facility Subsystem contains compliance data
on air pollution sources (last updated 10/16/2014)

e US AIRS MINOR Air Facility Systems Data is a listing of minor source facilities (last updated
10/16/2014)

e Coal combustion residues surface impoundments (COAL ASH EPA) list (last updated 07/01/2014)
e PCB Transformer Database (PCB TRANSFORMER) registration database (last updated 02/01/2011)
e USEPA Watch List on enforcement matters (last updated 08/30/2013)

5.2.2 Puerto Rico and Tribal Databases

e Indian Reservation Locations (INDIAN RESERV) (last updated 12/31/2005)

e Federally and Indian administrated lands (FEDLAND) (last updated 12/31/2005)

e Indian Report on the Status of Open Dumps on Indian Land (INDIAN ODI) (last updated 12/31/1998)
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e Leaking Underground Storage Tank (LUST) database contains an inventory of reported LUST
incidents (last updated 12/01/2010)

e UST database contains data regarding registered USTs (last updated 01/01/2008)
e State Coalition for remediation of drycleaners (SCRD DRYCLEANERS) (last updated 03/07/2011)

5.2.3 Additional Environmental Site Information

The subject property was listed in UST, RCRA-CESQG, FINDS-ICS, and FINDS-RCRAInfo databases in the
EDR report as shown in Table 3-1. No other properties were identified by EDR within 1 mile from the
subject property boundary. Searches ranged from the location of the subject property to 1 mile from the
subject property location. The EDR report did not identify any orphan properties (unknown locations).
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Interviews

Interviews were conducted October 20 through October 22, 2014, with the personnel listed in Table 6-1.

Table 6-1. Personnel Interviewed during the Site Visit
Environmental Baseline Study, Arecibo Observatory, Puerto Rico

Personnel Title or Department Information or Services Provided

Mr. Jaime Gago Engineer, Arecibo Observatory Provided facility maps. Escorted the field team for a portion of the
site reconnaissance.

Mr. Robert Kerr Facility Manager, Arecibo Observatory Provided background information.

Information gathered from the interviews are presented within the other sections of this report.
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SECTION 7

Findings and Conclusions

This section consolidates the findings presented in Sections 4 and 5 in accordance with ASTM E1527-13,
Standard Practice for Environmental Site Assessments: Phase | Environmental Site Assessment Process.

The findings of this EBS report were based on reasonably available environmental information;
interviews with site, state, and local personnel; a review of previous environmental studies; and federal
and state database and file information related to the storage, release, treatment, or disposal of
hazardous substances or petroleum products. Results were also based on visual observations of the
subject property and adjacent properties.

7.1 Recognized Environmental Conditions

RECs are defined as the presence or likely presence of a hazardous substance or petroleum product on
the property under conditions that indicate an existing release, a past release, or material threat of a
release of hazardous substances or petroleum products into the structures of the property or into the
ground, groundwater, or surface water of the property. The term includes hazardous substances or
petroleum products even under conditions in compliance with applicable laws. The term is not intended
to include de minimis conditions that generally do not present a material risk of harm to public health or
the environment and that generally would not be subject to enforcement action if brought to the
attention of the appropriate government agencies. No RECs were found on the subject property.

7.2 Historical Recognized Environmental Conditions

A Historical Recognized Environmental Condition (HREC) is one that in the past would have been
considered a REC but which is not currently considered a REC. If a past release of a hazardous substance
or petroleum product has occurred in connection with the subject property and has been remediated,
with such remediation accepted by a responsible regulatory agency, that condition is considered an
HREC. No HRECs were found on the subject property.

7.3 De Minimis Conditions

De minimis conditions are conditions that generally do not present a material risk of harm to public
health or the environment and that generally would not be subject to an enforcement action if brought
to the attention of the appropriate government agencies. Conditions determined to be de minimis are
not RECs. The following de minimis conditions were identified on the subject property:

e Stain on warehouse concrete floor next to motor oil storage.
e Staining at the parking area which are likely small vehicle oil leaks.

7.4 Other Conditions of Note

The following are other conditions on the subject property that are not considered RECs, but are worth
disclosing:

e ACM was found in Buildings #1, #2, #3, #4, #6, and #17.
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LBP was found in Buildings #1, #2, #3, #4, #5, #7, #10, #11, #12, #17, #27, #47, #58, #61 and the gate
area.

The PCB content of the pole-mounted transformers on the subject property are unknown as the
transformers are not labeled Non-PCB and documentation was not readily available for review.

A 55-gallon capacity oil-water separator is associated with the tank farm containment area.
Stormwater that collects within the containment area is pumped to the oil-water separator and
then discharges to the ground surface. Inspection/maintenance records of the oil-water separator
were not available for review. With the oil-water separator being 50 years old, a possibility exist that
it may have failed and impacted surrounding soils.

The septic and leachfield system serving the maintenance area has the potential for concern. No
maintenance records were available and the system has served facilities where hazardous and
petroleum products have been stored and used for over 50 years. No visual evidence of
contamination was observed during the site reconnaissance.
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SECTION 8

Certification for the Arecibo EBS

CH2M HILL has performed an EBS for the approximately 120-acre subject property located near Arecibo,
Puerto Rico. We reviewed all of the appropriate records that were made available and conducted site
inspections of the facility. The information in this EBS report is based on records made available and, to
the best of CH2M HILL’s knowledge, is correct and current as of October 2014.

We declare that, to the best of our professional knowledge and belief, we meet the definition of
environmental professional as defined in §312.10 of 40 Code of Federal Regulations Part 312, and we
have the specific qualifications based on education, training, and experience to assess a property of the
nature, history, and setting of the subject properties. We have developed and performed all of the
appropriate inquiries in conformance with the standards and practices set forth in 40 Code of Federal
Regulations Part 312.

Michael Brose Date
Environmental Scientist
CH2M HILL

David Stieb Date
Senior Technical Reviewer
CH2M HILL
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Photo 1: The Arecibo Telescope facing south.

Photo 2: Platform of the Arecibo Telescope from below the reflector dish facing up.
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Photo 4: Platform crew office (Lewis Building) facing south.
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Photo 5: Cable Car House facing east.

Photo 6: Reflector dish facing south.
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Photo 7: Platform of the Arecibo Telescope facing south.

Photo 8: Building #1 facing west.
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Photo 9: Building #2 facing west.

Photo 10: Engineering office trailers (Buildings #66 and #68) facing west.
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Photo1l1: Visitors Center facing south.

Photo 12: Maintenance Shop (Building #12) facing east.
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Photo 13: Warehouse (Building #17) facing northeast.

Photo 14: Maintenance office facing north.
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Photo 15: Generator Building

Photo 16: Fuel tanks facing south.
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Photo 17: Paint storage building.

Photo18: Mobile storage containers facing northwest.
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Photo 20: Building #3, Visiting Scientist Quarters and cafeteria facing east.
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Photo 22: Building #43, visiting scientist family unit facing east.
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Photo 24: North Visiting Scientist Building facing southeast.
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Photo 25: LIDAR Building facing northwest.

Photo 26: Optics lab facing east.
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Photo 27: Guard house facing east.

Photo 28: Water well facing west.
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Photo 30: Grease trap next to the cafeteria facing west

PAGE 15 OF 28 DATE PHOTOGRAPHS TAKEN: OCTOBER 20-23, 2014



ATTACHMENT A SITE RECONNAISSANCE PHOTOGRAPHS

Photo 32: Tower and guy wires facing north.
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Photo 33: Flammable locker at the machine shop inside Building #1.

Photo 34: Flammable locker at the electronics lab in Building #1.
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Photo 35: Drums of oil inside Generator Building.

Photo 36: Inside warehouse building.
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Photo 38: Battery storage in shed CS-1.
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Photo 39: Chlorine storage in shed CS-2

Photo 40: Herbicides in shed CS-4
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Photo 42: Oil storage next to warehouse facing west.
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ATTACHMENT A SITE RECONNAISSANCE PHOTOGRAPHS

Photo 44: Paint inside maintenance shop.
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Photo 45: Inside maintenance shop.

Photo 46: Methanol container inside Optic Lab.
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Photo 48: Gear oil and grease on platform.
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Photo 49: Stain on concrete floor inside warehouse.

Photo 50: Stain on parking space at cafeteria facing southwest.
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Photo 52: 1,000-gallon day tank for generator at Building #80.
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Photo 53: 2,000-gallon gasoline aboveground storage tank and 12,000-gallon diesel aboveground storage tank
facing south.

Photo 54: 2,000-gallon diesel tank for emergency generator facing west.
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Photo 56: High voltage power supply building facing south.
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EXECUTIVE SUMMARY

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

ARECIBO
ARECIBO County, PR 00612

COORDINATES

Latitude (North): 18.3483000 - 18° 20’ 53.88”
Longitude (West): 66.7524000 - 66° 45’ 8.64”
Universal Tranverse Mercator: Zone 19

UTM X (Meters): 737518.0

UTM Y (Meters): 2030065.8

Elevation: 996 ft. above sea level

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

Target Property: N/A
Source: USGS 7.5 min quad index
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Target Property Address:
ARECIBO
, PR 00612

Click on Map ID to see full detail.

MAP
ID___ SITE NAME

MAPPED SITES SUMMARY

ADDRESS

DATABASE ACRONYMS

RELATIVE  DIST (ft.)
ELEVATION DIRECTION

A1 ARECIBO OBSERVATORY
A2 OBSERVATORIO DE AREC
A3  ARECIBO OBSERVATORY
A4 OBSERVATORIO DE AREC

ROUTE 625, KM. 3.1 E
CARR 625 KM 3.3

RT 625 KM. 3.1

CARR 625 KM 3.3

USsT
RCRA-CESQG
FINDS

FINDS

TP
TP
TP
TP

4135296.2s Page 2



EXECUTIVE SUMMARY

TARGET PROPERTY SEARCH RESULTS

The target property was identified in the following records. For more information on this
property see page 7 of the attached EDR Radius Map report:

Site Database(s) EPAID

ARECIBO OBSERVATORY UST N/A
ROUTE 625, KM. 3.1 E
ARECIBO, PR 00612

OBSERVATORIO DE AREC RCRA-CESQG PRR000015057
CARR 625 KM 3.3
ARECIBO, PR 00612

ARECIBO OBSERVATORY FINDS N/A
RT 625 KM. 3.1
ARECIBO, PR 00612

OBSERVATORIO DE AREC FINDS N/A
CARR 625 KM 3.3
ARECIBO, PR 00612

SURROUNDING SITES: SEARCH RESULTS
Surrounding sites were not identified.

Unmappable (orphan) sites are not considered in the foregoing analysis.
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OVERVIEW MAP - 4135296.2S
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This report includes Interactive Map Layers to
display and/or hide map information. The
legend includes only those icons for the
default map view.

SITE NAME: Arecibo Observatory
ADDRESS: Arecibo

Arecibo PR 00612
LAT/LONG: 18.3483/66.7524

CLIENT: CH2M Hill, Inc.
CONTACT: Mike Brose
INQUIRY #: 4135296.2s

DATE: November 24, 2014 6:02 pm

Copyright © 2014 EDR, Inc. @ 2010 Tele Atlas Rel. 07/2009.



DETAIL MAP - 4135296.2S
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 -1/2 1/2 -1 > 1 Plotted
STANDARD ENVIRONMENTAL RECORDS
Federal NPL site list
NPL 1.000 0 0 0 0 NR 0
Proposed NPL 1.000 0 0 0 0 NR 0
NPL LIENS TP NR NR NR NR NR 0
Federal Delisted NPL site list
Delisted NPL 1.000 0 0 0 0 NR 0
Federal CERCLIS list
CERCLIS 0.500 0 0 0 NR NR 0
FEDERAL FACILITY 0.500 0 0 0 NR NR 0
Federal CERCLIS NFRAP site List
CERC-NFRAP 0.500 0 0 0 NR NR 0
Federal RCRA CORRACTS facilities list
CORRACTS 1.000 0 0 0 0 NR 0
Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF 0.500 0 0 0 NR NR 0
Federal RCRA generators list
RCRA-LQG 0.250 0 0 NR NR NR 0
RCRA-SQG 0.250 0 0 NR NR NR 0
RCRA-CESQG 0.250 1 0 0 NR NR NR 1
Federal institutional controls /
engineering controls registries
US ENG CONTROLS 0.500 0 0 0 NR NR 0
US INST CONTROL 0.500 0 0 0 NR NR 0
LUCIS 0.500 0 0 0 NR NR 0
Federal ERNS list
ERNS TP NR NR NR NR NR 0
State- and tribal - equivalent CERCLIS
SHWS N/A N/A N/A N/A N/A N/A N/A
State and tribal leaking storage tank lists
LUST 0.500 0 0 0 NR NR 0
INDIAN LUST 0.500 0 0 0 NR NR 0
State and tribal registered storage tank lists
UST 0.250 1 0 0 NR NR NR 1
INDIAN UST 0.250 0 0 NR NR NR 0
FEMA UST 0.250 0 0 NR NR NR 0
State and tribal voluntary cleanup sites
INDIAN VCP 0.500 0 0 0 NR NR 0

TC4135296.2s Page 4




MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8-1/4 1/4-1/2 1/2 -1 > 1 Plotted
ADDITIONAL ENVIRONMENTAL RECORDS
Local Brownfield lists
US BROWNFIELDS 0.500 0 0 0 NR NR 0
Local Lists of Landfill / Solid
Waste Disposal Sites
oDl 0.500 0 0 0 NR NR 0
DEBRIS REGION 9 0.500 0 0 0 NR NR 0
INDIAN ODI 0.500 0 0 0 NR NR 0
Local Lists of Hazardous waste /
Contaminated Sites
US CDL TP NR NR NR NR NR 0
US HIST CDL TP NR NR NR NR NR 0
Local Land Records
LIENS 2 TP NR NR NR NR NR 0
Records of Emergency Release Reports
HMIRS TP NR NR NR NR NR 0
Other Ascertainable Records
RCRA NonGen /NLR 0.250 0 0 NR NR NR 0
DOT OPS TP NR NR NR NR NR 0
DOD 1.000 0 0 0 0 NR 0
FUDS 1.000 0 0 0 0 NR 0
CONSENT 1.000 0 0 0 0 NR 0
ROD 1.000 0 0 0 0 NR 0
UMTRA 0.500 0 0 0 NR NR 0
US MINES 0.250 0 0 NR NR NR 0
TRIS TP NR NR NR NR NR 0
TSCA TP NR NR NR NR NR 0
FTTS TP NR NR NR NR NR 0
HIST FTTS TP NR NR NR NR NR 0
SSTS TP NR NR NR NR NR 0
ICIS TP NR NR NR NR NR 0
PADS TP NR NR NR NR NR 0
MLTS TP NR NR NR NR NR 0
RADINFO TP NR NR NR NR NR 0
FINDS TP 2 NR NR NR NR NR 2
RAATS TP NR NR NR NR NR 0
RMP TP NR NR NR NR NR 0
INDIAN RESERV 1.000 0 0 0 0 NR 0
SCRD DRYCLEANERS 0.500 0 0 0 NR NR 0
PCB TRANSFORMER TP NR NR NR NR NR 0
US FIN ASSUR TP NR NR NR NR NR 0
EPA WATCH LIST TP NR NR NR NR NR 0
COAL ASH EPA 0.500 0 0 0 NR NR 0
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MAP FINDINGS SUMMARY

Search

Distance Target Total
Database (Miles) Property <1/8 1/8 - 1/4 1/4 -1/2 1/2 -1 > 1 Plotted
US AIRS TP NR NR NR NR NR 0
COAL ASH DOE TP NR NR NR NR NR 0
LEAD SMELTERS TP NR NR NR NR NR 0
PRP TP NR NR NR NR NR 0
2020 COR ACTION 0.250 0 0 NR NR NR 0
EDR HIGH RISK HISTORICAL RECORDS
EDR Exclusive Records
EDR MGP 1.000 0 0 0 0 NR 0
EDR RECOVERED GOVERNMENT ARCHIVES
Exclusive Recovered Govt. Archives
RGA LUST TP NR NR NR NR NR 0

NOTES:
TP = Target Property
NR = Not Requested at this Search Distance
Sites may be listed in more than one database
N/A = This State does not maintain a SHWS list. See the Federal CERCLIS list.
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l MAP FINDINGS

Map ID
Direction
Distance EDR ID Number
Elevation  Site Database(s) EPA ID Number
A1 ARECIBO OBSERVATORY UST 1000573516
Target ROUTE 625, KM. 3.1 ESPERANZA WARD N/A
Property ARECIBO, PR 00612

Click here for full text details
Actual:
996 ft. UST

Facility Id: 2-860049

A2 OBSERVATORIO DE ARECIBO RCRA-CESQG 1005444722
Target CARR 625 KM 3.3 PRR000015057
Property ARECIBO, PR 00612

Click here for full text details
Actual:
96 f.  pCcRA-CESQG

EPA Id: PRR000015057

A3 ARECIBO OBSERVATORY FINDS 1010053277
Target RT 625 KM. 3.1 N/A
Property ARECIBO, PR 00612

Click here for full text details
Actual:
996 ft.
A4 OBSERVATORIO DE ARECIBO FINDS 1016302521
Target CARR 625 KM 3.3 N/A
Property ARECIBO, PR 00612

Click here for full text details
Actual: -
996 ft.
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

St

Acronym

Full Name

PR
PR
PR
PR
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

LUST

RGA LUST
SHWS

USsT

2020 COR ACTION
BRS

CERCLIS
CERCLIS-NFRAP
COAL ASH DOE
COAL ASH EPA
CONSENT
CORRACTS
DEBRIS REGION 9
DELISTED NPL
DOD

DOT OPS

EDR MGP

EPA WATCH LIST
ERNS

FEDERAL FACILITY
FEDLAND

FEMA UST
FINDS

FTTS

FTTS INSP

FUDS

HIST FTTS

HIST FTTS INSP
HMIRS

ICIS

INDIAN LUST R1
INDIAN LUST R10
INDIAN LUST R4
INDIAN LUST R5
INDIAN LUST R6
INDIAN LUST R7
INDIAN LUST R8
INDIAN LUST R9
INDIAN ODI
INDIAN RESERV
INDIAN UST R1
INDIAN UST R10
INDIAN UST R4
INDIAN UST R5
INDIAN UST R6
INDIAN UST R7
INDIAN UST R8

Government Agency

Leaking Underground Storage Tanks

Recovered Government Archive Leaking Underground Storage Tan
This state does not maintain a SHWS list. See the Federal CE
Underground Storage Tank Facilities

2020 Corrective Action Program List

Biennial Reporting System

Comprehensive Environmental Response, Compensation, and Liab
CERCLIS No Further Remedial Action Planned

Sleam-Electric Plan Operation Data

Coal Combustion Residues Surface Impoundments List
Superfund (CERCLA) Consent Decrees

Corrective Action Report

Torres Martinez Reservation lllegal Dump Site Locations
National Priority List Deletions

Department of Defense Sites

Incident and Accident Data

EDR Proprietary Manufactured Gas Plants

EPA WATCH LIST

Emergency Response Notification System

Federal Facility Site Information listing

Federal and Indian Lands

Underground Storage Tank Listing

Facility Index System/Facility Registry System

FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fu
FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fu
Formerly Used Defense Sites

FIFRA/TSCA Tracking System Administrative Case Listing
FIFRA/TSCA Tracking System Inspection & Enforcement Case Lis
Hazardous Materials Information Reporting System

Integrated Compliance Information System

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Leaking Underground Storage Tanks on Indian Land

Report on the Status of Open Dumps on Indian Lands

Indian Reservations

Underground Storage Tanks on Indian Land

Underground Storage Tanks on Indian Land

Underground Storage Tanks on Indian Land

Underground Storage Tanks on Indian Land

Underground Storage Tanks on Indian Land

Underground Storage Tanks on Indian Land

Underground Storage Tanks on Indian Land

Environmental Quality Board
Environmental Quality Board
Environmental Quality Board
Environmental Quality Board
Environmental Protection Agency
EPA/NTIS

EPA

EPA

Department of Energy
Environmental Protection Agency
Department of Justice, Consent Decree Library
EPA

EPA, Region 9

EPA

USGS

Department of Transporation, Office of Pipeli
EDR, Inc.

Environmental Protection Agency
National Response Center, United States Coast
Environmental Protection Agency
U.S. Geological Survey

FEMA

EPA

EPA/Office of Prevention, Pesticides and Toxi
EPA

U.S. Army Corps of Engineers
Environmental Protection Agency
Environmental Protection Agency
U.S. Department of Transportation
Environmental Protection Agency
EPA Region 1

EPA Region 10

EPA Region 4

EPA, Region 5

EPA Region 6

EPA Region 7

EPA Region 8

Environmental Protection Agency
Environmental Protection Agency
USGS

EPA, Region 1

EPA Region 10

EPA Region 4

EPA Region 5

EPA Region 6

EPA Region 7

EPA Region 8

TC4135296.2s Page GR-1

12/01/2010

01/01/2008
11/11/2011
12/31/2011
10/25/2013
10/25/2013
12/31/2005
07/01/2014
12/31/2013
06/10/2014
01/12/2009
09/29/2014
12/31/2005
07/31/2012

08/30/2013
09/29/2014
07/21/2014
12/31/2005
01/01/2010
08/16/2014
04/09/2009
04/09/2009
06/06/2014
10/19/2006
10/19/2006
09/30/2014
07/31/2014
02/01/2013
05/20/2014
07/30/2014
11/03/2014
10/06/2014
05/22/2014
11/04/2014
03/01/2013
12/31/1998
12/31/2005
02/01/2013
05/20/2014
07/30/2014
11/03/2014
10/06/2014
08/20/2014
11/04/2014

02/03/2011
07/01/2013

03/26/2008
05/18/2012
02/26/2013
11/11/2013
11/11/2013
08/07/2009
09/10/2014
01/24/2014
07/02/2014
05/07/2009
10/08/2014
11/10/2006
08/07/2012

03/21/2014
09/30/2014
10/07/2014
02/06/2006
02/16/2010
09/10/2014
04/16/2009
04/16/2009
09/10/2014
03/01/2007
03/01/2007
10/01/2014
10/29/2014
05/01/2013
06/10/2014
08/12/2014
11/05/2014
10/29/2014
08/22/2014
11/07/2014
03/01/2013
12/03/2007
12/08/2006
05/01/2013
06/10/2014
08/12/2014
11/05/2014
10/29/2014
08/22/2014
11/07/2014

Gov Date  Arvl. Date  Active Date

03/08/2011
01/04/2014

04/23/2008
05/25/2012
04/19/2013
02/13/2014
02/13/2014
10/22/2009
10/20/2014
02/24/2014
09/18/2014
09/21/2009
11/17/2014
01/11/2007
09/18/2012

06/17/2014
11/06/2014
10/20/2014
01/11/2007
04/12/2010
10/20/2014
05/11/2009
05/11/2009
09/18/2014
04/10/2007
04/10/2007
11/06/2014
11/06/2014
11/01/2013
08/22/2014
08/22/2014
11/17/2014
11/17/2014
09/18/2014
11/17/2014
04/12/2013
01/24/2008
01/11/2007
01/27/2014
08/15/2014
08/22/2014
11/17/2014
11/06/2014
09/18/2014
11/17/2014



GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

St

Acronym

Full Name

us
us

us
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

us
us
us
us
us
us
us
us

INDIAN UST R9
INDIAN VCP R1
INDIAN VCP R7
LEAD SMELTER 1
LEAD SMELTER 2
LIENS 2

LUCIS

MLTS

NPL

NPL LIENS

ODI

PADS

PCB TRANSFORMER
PRP

Proposed NPL
RAATS

RADINFO

RCRA NonGen / NLR
RCRA-CESQG
RCRA-LQG
RCRA-SQG
RCRA-TSDF

RMP

ROD

SCRD DRYCLEANERS
SSTS

TRIS

TSCA

UMTRA

US AIRS (AFS)

US AIRS MINOR

US BROWNFIELDS
US CDL

US ENG CONTROLS
US FIN ASSUR

US HIST CDL

US INST CONTROL
US MINES

Government Agency

Underground Storage Tanks on Indian Land
Voluntary Cleanup Priority Listing

Voluntary Cleanup Priority Lisitng

Lead Smelter Sites

Lead Smelter Sites

CERCLA Lien Information

Land Use Control Information System
Material Licensing Tracking System

National Priority List

Federal Superfund Liens

Open Dump Inventory

PCB Activity Database System

PCB Transformer Registration Database
Potentially Responsible Parties

Proposed National Priority List Sites

RCRA Administrative Action Tracking System
Radiation Information Database

RCRA - Non Generators

RCRA - Conditionally Exempt Small Quantity Generators
RCRA - Large Quantity Generators

RCRA - Small Quantity Generators

RCRA - Treatment, Storage and Disposal
Risk Management Plans

Records Of Decision

State Coalition for Remediation of Drycleaners Listing
Section 7 Tracking Systems

Toxic Chemical Release Inventory System
Toxic Substances Control Act

Uranium Mill Tailings Sites

Aerometric Information Retrieval System Facility Subsystem (

Air Facility System Data

A Listing of Brownfields Sites
Clandestine Drug Labs

Engineering Controls Sites List

Financial Assurance Information

National Clandestine Laboratory Register
Sites with Institutional Controls

Mines Master Index File

EPA Region 9

EPA, Region 1

EPA, Region 7

Environmental Protection Agency
American Journal of Public Health
Environmental Protection Agency
Department of the Navy

Nuclear Regulatory Commission
EPA

EPA

Environmental Protection Agency
EPA

Environmental Protection Agency
EPA

EPA

EPA

Environmental Protection Agency
Environmental Protection Agency
Environmental Protection Agency
Environmental Protection Agency
Environmental Protection Agency
Environmental Protection Agency
Environmental Protection Agency
EPA

Environmental Protection Agency
EPA

EPA

EPA

Department of Energy

EPA

EPA

Environmental Protection Agency
Drug Enforcement Administration
Environmental Protection Agency
Environmental Protection Agency
Drug Enforcement Administration
Environmental Protection Agency

Department of Labor, Mine Safety and Health A
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08/14/2014
09/29/2014
03/20/2008
06/04/2014
04/05/2001
02/18/2014
08/29/2014
07/22/2013
09/29/2014
10/15/1991
06/30/1985
07/01/2014
02/01/2011
10/25/2013
09/29/2014
04/17/1995
10/07/2014
06/10/2014
06/10/2014
06/10/2014
06/10/2014
06/10/2014
08/01/2014
11/25/2013
03/07/2011
12/31/2009
12/31/2011
12/31/2006
09/14/2010
10/16/2014
10/16/2014
09/22/2014
07/25/2014
09/18/2014
09/04/2014
07/25/2014
09/18/2014
08/05/2014

08/15/2014
10/01/2014
04/22/2008
06/12/2014
10/27/2010
03/18/2014
10/09/2014
08/02/2013
10/08/2014
02/02/1994
08/09/2004
10/15/2014
10/19/2011
10/17/2014
10/08/2014
07/03/1995
10/08/2014
07/02/2014
07/02/2014
07/02/2014
07/02/2014
07/02/2014
08/12/2014
12/12/2013
03/09/2011
12/10/2010
07/31/2013
09/29/2010
10/07/2011
10/31/2014
10/31/2014
09/23/2014
09/09/2014
09/19/2014
09/04/2014
09/09/2014
09/19/2014
09/04/2014

Gov Date  Arvl. Date  Active Date

08/22/2014
11/06/2014
05/19/2008
07/28/2014
12/02/2010
04/24/2014
10/20/2014
11/01/2013
11/17/2014
03/30/1994
09/17/2004
11/17/2014
01/10/2012
10/20/2014
11/17/2014
08/07/1995
10/20/2014
09/18/2014
09/18/2014
09/18/2014
09/18/2014
09/18/2014
11/06/2014
02/24/2014
05/02/2011
02/25/2011
09/13/2013
12/02/2010
03/01/2012
11/17/2014
11/17/2014
10/20/2014
10/20/2014
10/20/2014
10/20/2014
10/20/2014
10/20/2014
11/17/2014



GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

St Acronym Full Name

NJ NJ MANIFEST Manifest Information
Rl RI MANIFEST Manifest information
US Oil/Gas Pipelines

US AHA Hospitals

US Medical Centers

US Nursing Homes

US Public Schools

US Private Schools

US Flood Zones

US NwiI

US USGS 7.5’ Topographic Map

Government Agency

STREET AND ADDRESS INFORMATION

GeoData Digital Line Graphs from 1:100,000-Scale Maps

Sensitive Receptor: AHA Hospitals
Sensitive Receptor: Medical Centers
Sensitive Receptor: Nursing Homes
Sensitive Receptor: Public Schools
Sensitive Receptor: Private Schools

100-year and 500-year flood zones
National Wetlands Inventory
Scanned Digital USGS 7.5’ Topographic Map (DRG)

Gov Date  Arvl. Date  Active Date

Department of Environmental Protection
Department of Environmental Management

USGS

American Hospital Association, Inc.
Centers for Medicare & Medicaid Services
National Institutes of Health

National Center for Education Statistics
National Center for Education Statistics

Emergency Management Agency (FEMA)
U.S. Fish and Wildlife Service
USGS

© 2010 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.
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GEOCHECK ®- PHYSICAL SETTING SOURCE ADDENDUM

TARGET PROPERTY ADDRESS
ARECIBO OBSERVATORY
ARECIBO
ARECIBO, PR 00612

TARGET PROPERTY COORDINATES

Latitude (North): 18.3483 - 18° 20’ 53.88”
Longitude (West): 66.7524 - 66° 45’ 8.64”
Universal Tranverse Mercator: Zone 19

UTM X (Meters): 737518.0

UTMY (Meters): 2030065.8

Elevation: 996 ft. above sea level

USGS TOPOGRAPHIC MAP

Target Property: N/A
Source: USGS 7.5 min quad index

EDR'’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in
forming an opinion about the impact of potential contaminant migration.

Assessment of the impact of contaminant migration generally has two principal investigative components:

1. Groundwater flow direction, and
2. Groundwater flow velocity.

Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

of the soil, and nearby wells. Groundwater flow velocity is generally impacted by the nature of the
geologic strata.

TC4135296.2s Page A-1



GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW DIRECTION INFORMATION

Groundwater flow direction for a particular site is best determined by a qualified environmental professional
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
collected on nearby properties, and regional groundwater flow information (from deep aquifers).

TOPOGRAPHIC INFORMATION

Surface topography may be indicative of the direction of surficial groundwater flow. This information can be used to
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
should contamination exist on the target property, what downgradient sites might be impacted.

TARGET PROPERTY TOPOGRAPHY
General Topographic Gradient: General South

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

Elevation (ft)

North [ South
TP

Elevation (ft)
5601

.) 0€01L
ciIot

West [ East
TP

1/2 1 Miles

0
Target Property Elevation: 996 ft. e —

Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified.

TC4135296.2s Page A-2



GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

HYDROLOGIC INFORMATION

Surface water can act as a hydrologic barrier to groundwater flow. Such hydrologic information can be used to assist
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.

Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways
and bodies of water).

FEMA FLOOD ZONE
FEMA Flood
Target Property County Electronic Data
ARECIBO, PR YES - refer to the Overview Map and Detail Map
Flood Plain Panel at Target Property: 7200000085A - FEMA Q3 Flood data
Additional Panels in search area: 7200000090B - FEMA Q83 Flood data

NATIONAL WETLAND INVENTORY
NWI Electronic

NWI Quad at Target Property Data Coverage
NOT AVAILABLE YES - refer to the Overview Map and Detail Map

HYDROGEOLOGIC INFORMATION

Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator

of groundwater flow direction in the immediate area. Such hydrogeologic information can be used to assist the
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
contamination exist on the target property, what downgradient sites might be impacted.

AQUIFLOW®
Search Radius: 1.000 Mile.

EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
hydrogeologically, and the depth to water table.

LOCATION GENERAL DIRECTION
MAP 1D FROM TP GROUNDWATER FLOW
Not Reported

TC4135296.2s Page A-3



GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

GROUNDWATER FLOW VELOCITY INFORMATION

Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary

to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.

GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

Geologic information can be used by the environmental professional in forming an opinion about the relative speed
at which contaminant migration may be occurring.

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION
Era: - Category: -
System: -
Series: -
Code: N/A (decoded above as Era, System & Series)

Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Map, USGS Digital Data Series DDS - 11 (1994).

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soll
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information

for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns

in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) soil survey maps.
The following information is based on Soil Conservation Service STATSGO data.

Soil Component Name: SOLLER
Soil Surface Texture: clay
Hydrologic Group: Class D - Very slow infiltration rates. Soils are clayey, have a high

water table, or are shallow to an impervious layer.

Soil Drainage Class: Well drained. Soils have intermediate water holding capacity. Depth to
water table is more than 6 feet.

Hydric Status: Soil does not meet the requirements for a hydric soil.
Corrosion Potential - Uncoated Steel: HIGH
Depth to Bedrock Min: > 20 inches

Depth to Bedrock Max: > 34 inches

TC4135296.2s Page A-4



GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

Soil Layer Information

Boundary Classification
Layer | Upper Lower  |Soil Texture Class| AASHTO Group | Unified Soil Permeability| soil Reaction
Rate (in/hr) | (pH)

1 0 inches 5inches clay Silt-Clay FINE-GRAINED Max: 2.00 Max: 8.40
Materials (more SOILS, Silts and Min:  0.60 Min:  7.90
than 35 pct. Clays (liquid
passing No. limit 50% or
200), Clayey more), Fat Clay.

Soils.

2 5inches 12 inches clay Silt-Clay FINE-GRAINED Max: 2.00 Max: 8.40
Materials (more SOILS, Silts and Min:  0.60 Min:  7.90
than 35 pct. Clays (liquid
passing No. limit 50% or
200), Clayey more), Fat Clay.

Soils.

3 12 inches 26 inches weathered Not reported Not reported Max: 0.20 Max: 0.00

bedrock Min:  0.06 Min:  0.00

4 26 inches 30 inches unweathered Not reported Not reported Max: 0.06 Max: 0.00

bedrock Min:  0.01 Min:  0.00

OTHER SOIL TYPES IN AREA

Based on Soil Conservation Service STATSGO data, the following additional subordinant soil types may
appear within the general area of target property.

Soil Surface Textures: gravelly - clay loam
cobbly - clay

Surficial Soil Types:

Shallow Soil Types:

Deeper Soil Types:

gravelly - clay loam

cobbly - clay

No Other Soil Types

No Other Soil Types

LOCAL / REGIONAL WATER AGENCY RECORDS

EDR Local/Regional Water Agency records provide water well information to assist the environmental

professional in assessing sources that may impact ground water flow direction, and in forming an

opinion about the impact of contaminant migration on nearby drinking water wells.

WELL SEARCH DISTANCE INFORMATION

DATABASE

Federal USGS
Federal FRDS PWS

SEARCH DISTANCE (miles)

1.000
Nearest PWS within 1 mile

TC4135296.2s Page A-5




GEOCHECK® - PHYSICAL SETTING SOURCE SUMMARY

FEDERAL USGS WELL INFORMATION

LOCATION
MAP ID WELL ID FROM TP
1 USGS40001045257 0 - 1/8 Mile SSW
2 USGS40001045321 1/2 - 1 Mile NNW
FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION
LOCATION

MAP ID WELL ID FROM TP
No PWS System Found

Note: PWS System location is not always the same as well location.

TC4135296.2s Page A-6



SITE NAME: Arecibo Observatory
ADDRESS: Arecibo
Arecibo




GEOCHECK®- PHYSICAL SETTING SOURCE MAP FINDINGS

Map ID

Direction
Distance
Elevation

Database EDR ID Number

1
SSwW Click here for full text details

0 - 1/8 Mile
Higher

FED USGS USGS40001045257

2

NNW Click here for full text details
1/2 - 1 Mile

Lower

FED USGS USGS40001045321

Page: 1




L GEOCHECK®- PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

AREA RADON INFORMATION
Not Reported

TC4135296.2s Page 2



PHYSICAL SETTING SOURCE RECORDS SEARCHED

TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

HYDROLOGIC INFORMATION

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal

Emergency Management Agency (FEMA). Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION

AQUIFLOWR  Information System
Source: EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater
flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source: Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone: 800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.

TC4135296.2s
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PHYSICAL SETTING SOURCE RECORDS SEARCHED

LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Public Water System data from the Federal Reporting Data System. A PWS is any water system which provides water to at
least 25 people for at least 60 days annually. PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source: EPA/Office of Drinking Water
Telephone: 202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after
August 1995. Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)

This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

OTHER STATE DATABASE INFORMATION

RADON

Area Radon Information
Source: USGS
Telephone: 703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source: EPA
Telephone: 703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source: Federal Aviation Administration, 800-457-6656

Epicenters:  World earthquake epicenters, Richter 5 or greater
Source: Department of Commerce, National Oceanic and Atmospheric Administration

Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary faultlines, prepared
in 1975 by the United State Geological Survey

STREET AND ADDRESS INFORMATION

© 2010 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material is subject
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material.

TC4135296.2s

Page PSGR-2



Attachment C
Aerial Photographs and
Topographic Maps



Arecibo Observatory
PR-625
Arecibo, PR 00612

Inquiry Number: 4107925.9
October 17, 2014
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EDR Aerial Photo Decade Package

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map|
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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Scale

Aerial Photograph. Scale: 1"=500'

Aerial Photograph. Scale: 1"=500'
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Aerial Photograph. Scale: 1"=500'

Details

Flight Date: March 05, 1968

Flight Date: March 05, 1972

Flight Date: March 20, 1977

DOQQ - acquisition dates: October 11, 1993
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Arecibo Observatory
PR-625
Arecibo, PR 00612

Inquiry Number: 4107925.4
October 16, 2014

EDR Historical Topographic Map Report
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EDR Historical Topographic Map Report

Environmental Data Resources, Inc.s (EDR) Historical Topographic Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s.

Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc.
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase | Environmental Site
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the
information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks
used herein are the property of their respective owners.
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Historical Topographic Map
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3.9-A Employment and Median Earnings







APPENDIX 3.9-A

Employment and Median Earnings for 2009 and 2014 by Occupation for the Esperanza Barrio, Municipality of

Arecibo and Commonwealth of Puerto Rico?

Esperanza Barrio Arecibo Municipality Puerto Rico
2009 - 2014 Median 2009 - 2014 Median 2009 - 2014 Median
2009 2014 2014 % 2014 % earnings 2009 2014 2014 % 2014 % earnings 2009 2014 2014 % 2014 % earnings
Estimate | Estimate | Distribution | Change (dollars) Estimate Estimate | Distribution | Change (dollars) Estimate | Estimate | Distribution | Change (dollars)
Civilian employed population 16 years and over 290 391 35% $ 11,973 27111 24369 -10% $ 18,024 1208908 | 1,081,146 -11% $ 17,754
Management, business, science, and arts occupations: 73 44 11% -40% $ 23,636 7595 7,245 30% -5% $ 26,175 352087 338,802 31% -4% $ 29,271
Management, business, and financial occupations: 8 8 18% 0% - 2534 2,221 31% -12% $ 29,334 132489 123,686 37% -1% $ 32,448
Management occupations 0 0 0% - - 1476 1,210 54% -18% $ 31,859 76807 72,923 59% -5% $ 35,652
Business and financial operations occupations 8 8 100% 0% - 1058 1,011 46% -4% $ 24,645 55682 50,763 41% -9% $ 29,609
Computer, engineering, and science occupations: 65 6 14% -91% - 609 677 9% 11% $ 34,792 36109 33,136 10% -8% $ 39,264
Computer and mathematical occupations 0 0 0% - - 81 169 25% 109% $ 24,893 10107 10,888 33% 8% $ 38,447
Avrchitecture and engineering occupations 8 0 0% -100% - 204 255 38% 25% $ 38,456 16346 13,612 41% -17% $ 42,854
Life, physical, and social science occupations 0 6 100% 100% - 324 253 37% -22% $ 36,046 9656 8,636 26% -11% $ 36,042
Education, legal, community service, arts, and media occupations: 57 30 68% -47% $ 23,409 3088 2,726 38% -12% $ 24,766 128266 120,071 35% -6% $ 24,826
Community and social services occupations 0 11 37% 100% - 657 583 21% -11% $ 22,793 18219 16,648 14% -9% $ 23,839
Legal occupations 0 0 0% - - 201 146 5% -27% $ 39,219 11830 10,939 9% -8% $ 50,763
Education, training, and library occupations 57 19 63% -67% - 2056 1,752 64% -15% $ 25,660 83519 78,640 65% -6% $ 24,367
Arts, design, entertainment, sports, and media occupations 0 0 0% - - 174 245 9% 41% $ 19,375 14698 13,844 12% -6% $ 20,932
Healthcare practitioner and technical occupations: 0 0% - - 1364 1,621 22% 19% $ 24,847 55223 61,909 18% 12% $ 27,300
Health diagnosing and treating practitioners and other technical occupations 0 - - - 1015 1,119 69% 10% $ 32,951 39127 42,891 69% 10% $ 32,104
Health technologists and technicians 0 - - - 349 502 31% 44% $ 18,160 16096 19,018 31% 18% $ 19,705
Service occupations: 61 147 38% 141% $ 10,393 5052 4,721 19% -1% $ 14,295 234365 222,320 21% -5% $ 13,347
Healthcare support occupations 0 18 12% 100% - 278 318 7% 14% $ 15,165 17726 14,257 6% -20% $ 14,029
Protective service occupations: 0 33 22% 100% $ 31,094 1717 1,675 35% -2% $ 18,968 60958 58,417 26% -4% $ 19,350
Firefighting and prevention, and other protective service workers including
supervisors 0 0 0% - - 775 997 60% 29% $ 14,148 32494 33,466 57% 3% $ 15,100
Law enforcement workers including supervisors 0 33 100% 100% $ 31,094 942 678 40% -28% $ 30417 28464 24,951 43% -12% $ 28,853
Food preparation and serving related occupations 8 41 28% 413% $ 2,500 1145 1,132 24% -1% $ 11,455 58848 56,725 26% -4% $ 11,087
Building and grounds cleaning and maintenance occupations 0 55 37% 100% $ 11,080 1309 1,133 24% -13% $ 15,370 66033 62,040 28% -6% $ 12,045
Personal care and service occupations 53 0 0% -100% - 603 463 10% -23% $ 7,460 30800 30,881 14% 0% $ 9,507
Sales and office occupations: 58 113 29% 95% $ 8313 7643 7,117 29% -1% $ 16,477 334475 302,378 28% -10% $ 16,629
Sales and related occupations 20 93 82% 365% $ 6,985 3085 3,266 46% 6% $ 12,394 145400 134,770 45% -1% $ 14,209
Office and administrative support occupations 38 20 18% -47% $ 16,111 4558 3,851 54% -16% $ 18,621 189075 167,608 55% -11% $ 18,068
Natural resources, construction, and maintenance occupations: 39 69 18% 7% $ 15,804 2,961 1,932 8% -35% $ 16,599 139724 104,668 10% -25% $ 15,385
Farming, fishing, and forestry occupations 14 30 43% 114% $ 11,974 375 168 9% -55% $ 12,298 10650 9,241 9% -13% $ 9,089
Construction and extraction occupations 25 39 57% 56% - 1517 857 44% -44% $ 15,156 79717 52,585 50% -34% $ 14,645
Installation, maintenance, and repair occupations 0 0 0% - - 1069 907 47% -15% $ 21,011 49357 42,842 41% -13% $ 17,455
Production, transportation, and material moving occupations: 59 18 5% -69% - 3860 3,354 14% -13% $ 16,602 148257 112,978 10% -24% $ 16,227
Production occupations 16 11 61% -31% - 2465 2,239 67% -9% $ 17,581 84031 62,193 55% -26% $ 17,077
Transportation occupations 0 39% 100% - 754 613 18% -19% $ 15,826 37782 29,964 27% -21% $ 15,986
Material moving occupations 43 0% -100% - 641 502 15% -22% $ 14,488 26444 20,821 18% -21% $ 13,408

Sources: USCB, 2009, 2014b.
Note:

2 n 2014 inflation-adjusted dollars, which are calculated using the average Consumer Price Index for a given calendar year and represent the change “buying power” because of the increases in the prices of all goods and services purchased by consumers.






4.1-A SOP for Puerto Rican Boa







1.

2.

4.

STANDARD OPERATING PROCEDURES (SOP) FOR THE CAPTURE AND
RELOCATION OF THE PUERTO RICAN BOA, FORT BUCHANAN,
PUERTO RICO

References and Related Regulatory Requirements

Endangered Species Act (ESA) of 1973

National Environmental Policy Act (NEPA)

Sikes Act (16 USC 670a-670b, Stat. 1052)

Army Regulation (AR) 200-1, Environmental Protection and Enhancement.
Policy Memorandum No. 24

Endangered Species Management Plan (ESMP)

Integrated Natural Resources Management Plan (INRMP)

USFWS Species Recovery Plan for the Puerto Rican Boa

S@ho o 0o

Purpose. This procedure describes guidelines for the safe capture and relocation of the Puerto
Rican boa (Chilabothrus inornatus). The Puerto Rican boa is a federally designated endangered
species known to occur on Fort Buchanan.

Background. The Puerto Rican boa is endemic to Puerto Rico and is the largest snake that
inhabits the island. The color pattern of the Puerto Rican boa is highly variable, ranging from tan
to dark brown with irregular diffused markings on the dorsum. Some individuals lack markings
and are uniformly dark. Juveniles have a reddish-brown color. The boa tolerates a wide variety
of habitat types ranging from wet montane to subtropical dry forest and can be found from virgin
forests to areas that exhibit human disturbance, such as roadsides or outbuildings. Boas have
been sighted throughout the Installation by residents and staff. Most of the boa sightings have
been reported from areas frequented by humans; however, the boa also occurs in the undeveloped
areas in the northeastern portion of Fort Buchanan and in forested areas along the southern
boundary of the base. Boas are more active at night, although they can be seen basking in the sun
during the day. On occasion, boas need to be safely captured and relocated due to construction or
the occurrence of nuisance boas found in or near homes or buildings.

It is important to recognize that the Puerto Rican Boa is listed as endangered and is protected by
the Endangered Species Act of 1973, as amended. Any person that harasses, injures or Kills a
Puerto Rican boa is subject to penalties under federal law, up to $100,000, one year in prison or a
combination of both.

Responsibilities.

a. The Department of Public Works (DPW), Environmental Division will be responsible for
establishing an annual training program for all Installation personnel who may be called
upon to capture and relocate a Puerto Rican boa. A qualified wildlife
biologist/herpetologist will provide the necessary technical guidance and hands-on
training to assist Fort Buchanan with establishment of this training program. Pest
Control, Fire Department, and Police Patrol are responsible for responding to calls
requiring on-base handling and relocations of "nuisance" boas or boas encountered during
construction. Personnel from these departments will be required to attend the training
session to learn how to safely handle and relocate boas. They will also be responsible for
maintaining documentation for each encounter. Sighting Forms will be provided to all
personnel who may potentially be handling and relocating boas on Fort Buchanan.



5. Capture. If a call for removal of a boa is received during business hours, the DPW

6.

Environmental Division will be contacted at 787-707-3508 prior to handling the boa, unless
conditions of immediate danger to the boa exist. Handling and capture techniques should prevent
or minimize injury to the animal. The following steps describe proper handling techniques for
safely capturing and relocating a boa:

a. Wear gloves made of sturdy, but soft material such as suede or leather to avoid injury to
yourself and the snake.

b. Approach the snake by moving slowly and calmly.

c. Extend your reach and maintain a safe distance by using a safety tool such as a hook,
tongs, or a long-handled broom. These tools allow the person to manipulate the animal
from a safe distance. If using tongs, do not grab the boa by the neck, as this will
potentially cause pain and injury to the snake. Instead, grasp the snake about 1/3 of the
way down from the head. Do not lift the snake fully off the ground for longer than a few
seconds.

d. Place boa in a burlap bag or other suitable cage/container to minimize injury.
e. Minimize handling of the boa as much as possible to reduce stress.

f. Keep boa out of the sun in a cool and shady place until a suitable relocation site is
determined.

g. A suitable relocation area that is removed from human activity will be selected by
personnel of the DPW Environmental Division or appropriate natural resource agency.
Preference must be given to relocation within Fort Buchanan.

h. A Sighting Form must be completed by the person performing the relocation and release
of the boa. A copy of this form should be submitted to DPW Environmental Division.

Safety Practices. Precautions will be taken to prevent injury to any person. All personnel
responsible for handling and relocating boas must attend a training session to learn and practice
the correct handling techniques. This training is critical in preventing and minimizing injury to
both personnel and boas.

Emergency Procedures, In case of injury, a fully stocked first aid kit should be kept in the
vehicle at all times. As with handling any wild animal, there is risk of injury. The most likely
injury with handling a non-venomous snake, such as the Puerto Rican boa, is a bite or scratch. If
the handler is injured, proceed with the following instructions for a bite/scratch:

a. If the bite is serious and requires emergency care, contact Emergency Medical Services
(EMS) immediately at (787) 707-5911

b. If the bite is not serious, follow these first aid steps to clean and protect the wound to
prevent further infection:
i. Use iodine or an antiseptic with sterile gauze to cleanse the wound.
ii. Flush water into the open wound for several minutes.
iii. Pat wound with dry sterile gauze and place bandage over wound
iv. Change bandage as necessary



v. If infection occurs, contact medical professional immediately.

8. Construction and Development Project. The U.S. Fish and Wildlife Service has developed
recommendations to avoid or minimize impact to boas during construction projects in areas
where boas may occur. Pursuing these recommendations, we have modified them to fit the
Installation’s needs and goals for boa management. These are as follows:

a.

Prior to any earth movement or vegetation clearing, the boundaries of the project area,
buffer areas and areas to be protected should be clearly marked in the project plan and in
the field.

A pre-construction meeting with DPW Environmental Division will be conducted to
inform supervisors and employees about the conservation of protected species, as well as
penalties for harassing or harming such species. Staff will be briefed on how to properly
identify the boa by the Environmental Conservation Manager

Prior to any use of machinery on areas where boa may occur, all personnel involved in
site-clearing must be informed of potential presence of the snake, and the importance of
protecting the snake.

Before activities commence each workday during the vegetation clearing phase, the
personnel experienced in identifying and searching for boas will survey the areas to be
cleared that day. If boas are found within the working area, activities should stop at the
area where the boas are found. Immediately call point of contact (POC) Environmental
Conservation Manager, at telephone (787) 707-3508 to coordinate management actions.
If relocation is deemed necessary, the snake should be relocated by authorized personnel
(personnel that have completed the Boa handling training).

Strict measures should be established to minimize boa casualties by motor vehicles or
other equipment. Before operating or moving equipment and vehicles in staging areas
near potential boa habitats (within 25 meters of potential boa habitat), these should be
thoroughly inspected to ensure that no boas are lodged in the standing equipment or
vehicles. If boas are found within vehicles or equipment, authorized personnel must be
notified immediately for proper handling and relocation. Any relocated boas should be
transferred to appropriate habitat close to the project site.

9. Non-Compliance. Failure to comply with the above guidance can result in administrative or
punitive actions against individual(s) involved.

10. Point of Contact. The POC for this action is the Environmental Conservation Manager at
telephone (787) 707-3508. Alternate POC is Pest Control Technician at mobile phone (787) 407-
6800, or (787)-707-3894
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Ponce landfill - Aida Clas 8-5-16

Friday, August 05, 2016

3:23 PM

Kristine MacKinnon sent an email to Aida Clas - Republic Waste Services, Ponce landfill asking if the
Ponce landfill could handle 14,000 metric tons of construction waste.

Ms. Clas called back and said the Ponce landfill is licensed for another 30 years, so they would have the
capacity for that quantity of waste.

Ms. Clas said they usually measure the waste by cubic yards, but she has priced a few jobs by the metric
ton. Metric tons are only used for heavier materials, cubic yards used for lighter materials. Kristine said
she could convert to cubic yards if necessary.

Ms. Clas added that the Salinas landfill can also take special waste

Ms. Clas confirmed that the Ponce landfill will take asbestos and lead-based paint waste

She can send the permit for the Ponce facility. Will need to provide proof that are sending waste to a
licensed facility.

She can contract any dump trucks and roll offs that would be needed.

The Ponce landfill can take wastewater. They have a solidification facility. Can receive liquid waste by
the ton, in drums or totes. They can provide transportation.

Metals recycling can be done through another firm - Schnitzer (sp?). They are the largest scrap metal
recycler in Puerto Rico. They have a facility in Salinas. Phone number is 787-824-6133

Electrical equipment - they have an agreement with an electronics recycler, can help facilitate.

Aida is in charge of all special waste in Puerto Rico for republic services. Can assist with any projects on
the island.






Truck Loads Per Alternative

Full Demolition Demolition - Partial Mothball Education Park Partnership
Alternative 5 Alternative 4 Alternative 3 Alternative 2 Alternative 1
truck loads metric ton cubic meters truck loads metric ton cubic meters truck loads |metric ton cubic meters  |truck loads metric ton cubic meters truck loads metric ton cubic meters
'Demolition Debris 347 6,940 7,287 341 6,820 7,161 31 620 651 128 2,560 2,688 106 2,120 2,226
Asbestos Abatement 13 260 273 13 260 273 0 0 0 9 180 189 7 140 147
LBP 1 20 21 1 20 21 0 0 0 1 20 21 4 80 84
Universal Waste 2 40 42 2 40 42 1 20 21 1 20 21 1 20 21
*Electrical Equipment/Goods 5 100 105 5 100 105 1 20 21 4 80 84 2 40 42
3'Liquid Waste, non-specific 11 220 231 11 220 231 5 100 105 6 120 126 6 120 126
OWS/Septic Liquid Waste 14 280 294 14 280 294 10 200 210 0 0 0 7 140 147
2SaIvage/RecycIe - Non-Ferrous 16 320 336 16 320 336 1 20 21 1 20 21 1 20 21
ZSaIvage/Recycle - Ferrous 340 6,800 7,140 219 4,380 4,599 2 40 42 85 1,700 1,785 15 300 315
Total: 749 14,980 15,729 622 12,440 13,062 51 1020 1071 235 4700 4935 149 2980 3129
* Mobilization | 18 12 | 2| 4 4

®Truck Route From Arecibo to Disposal/Ponce: start PR-625 to PR-635 to PR-651 to Ave Cludad De La Vega to Pso Los Olmos to PR-10 to PR-654 to Disposal/Ponce... +/- 50 miles.

! Combustable Material may qualify for waste to energy - estimated 30% of the loads. All concrete, masonry and pavement materials will be sized/ crushed to 3-in minus and will be utilized during restoration (fill and contouring) or available for off-site beneficial
reuse.

2Salavage and/or Recycle

®petroleum products recycle. Household waste, paint, etc non-recycle disposal.

*Total truck passage is two times the load count

® Equipment and materials delivery; no specific off-site point of origination

®The haul route is based on CH2M evaluation of the land routes available from the Arecibo site to the general Ponce, PR area (landfill location). NSF Sipulation that CH2M not reveal location, source and/or schedule for the required disposal service; no haul route was
provided by the disposal and/or recycling facilities.

Assumptions fo metric ton and cublic meter calcuations:

20 metric tons/load transportation estimate
20 metric tons/20 cubic meters dump truck load estimate
20 metric tons/30 cublic meters  lightweight materials roll-off cintainers

assume 90% dump truck 10% roll-offs
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Agency
5 mile Ring Centered at 18.344262,-66.752703, PUERTO RICO, EPA Region 2

ENVIRONMENTAL JUSTICE

Approximate Population: 19,577
Input Area (sq. miles): 78.53
Arecibo Observatory

Selected Variables State. EPA Regl.on USA .
Percentile Percentile Percentile
EJ Indexes
EJ Index for PM2.5 N/A N/A N/A
EJ Index for Ozone N/A N/A N/A
EJ Index for NATA" Diesel PM 58 N/A N/A
EJ Index for NATA" Air Toxics Cancer Risk 57 N/A N/A
EJ Index for NATA" Respiratory Hazard Index 56 N/A N/A
EJ Index for Traffic Proximity and Volume 64 N/A N/A
EJ Index for Lead Paint Indicator 63 N/A N/A
EJ Index for Proximity to NPL sites 75 N/A N/A
EJ Index for Proximity to RMP sites 53 N/A N/A
EJ Index for Proximity to TSDFs 62 N/A N/A
EJ Index for Proximity to Major Direct Dischargers 51 N/A N/A
EJ Index for the Selected Area Compared to All People's Blockgroups in the State/Region/US
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State Percentile = Regional Percentile . USA Percentile

This report shows the values for environmental and demographic indicators and EJSCREEN indexes. It shows environmental and demographic raw data (e.g., the
estimated concentration of ozone in the air), and also shows what percentile each raw data value represents. These percentiles provide perspective on how the
selected block group or buffer area compares to the entire state, EPA region, or nation. For example, if a given location is at the 95th percentile nationwide, this
means that only 5 percent of the US population has a higher block group value than the average person in the location being analyzed. The years for which the
data are available, and the methods used, vary across these indicators. Important caveats and uncertainties apply to this screening-level information, so it is
essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for discussion of
these issues before using reports.
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5 mile Ring Centered at 18.344262,-66.752703, PUERTO RICO, EPA Region 2

Approximate Population: 19,577
Input Area (sg. miles): 78.53
Arecibo Observatory
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ENVIRONMENTAL JUSTIC

’EPA Evomertal Protecton EJSCREEN Report (Version 2016)
5 mile Ring Centered at 18.344262,-66.752703, PUERTO RICO, EPA Region 2
Approximate Population; 19,577
Input Area (sq. miles): 78.53
Arecibo Observatory

selected Variables Value | State | %ilein R:::Jn %::Am USA | %ilein
Avg. State . Avg. USA
Avg. Region
Environmental Indicators
Particulate Matter (PM 2.5 in ug/m?) N/A N/A|[ N/A N/A| N/A N/A| N/A
Ozone (ppb) N/A N/A| N/A N/A| N/A N/A| N/A
NATA" Diesel PM (ug/m’) 0.234 | 0.761| 26 N/A| N/A N/A |  N/A
NATA"* Cancer Risk (lifetime risk per million) 27 34| 21 N/A| N/A N/A| N/A
NATA" Respiratory Hazard Index 0.69 1.1| 28 N/A| N/A N/A|  N/A
Traffic Proximity and Volume (daily traffic count/distance to road) 11 140 29 N/A N/A N/A N/A
Lead Paint Indicator (% Pre-1960 Housing) 0.084 0.15| 46 N/A| N/A N/A | N/A
NPL Proximity (site count/km distance) 0.098 0.15 60 N/A N/A N/A N/A
RMP Proximity (facility count/km distance) 0.13 0.51| 22 N/A| N/A N/A|  N/A
TSDF Proximity (facility count/km distance) 0.039 0.053| 62 N/A N/A N/A N/A
Water Discharger Proximity (facility count/km distance) 0.12 0.41| 15 N/A | N/A N/A | N/A
Demographic Indicators )

Dem-ographic Index 91% 86%| 63 N/A| N/A N/A| N/A
Minority Population 100% 99%| 34 N/A|  N/A N/A | N/A
Low Income Population 82% 73%| 62 N/A|[ N/A N/A N/A
Linguistically Isolated Population 82% 70%| 78 N/A|  N/A N/A | N/A
Population With Less Than High School Education 39% 28%| 79 N/A|[ N/A N/A | N/A
Population Under 5 years of age 5% 6% | 48 N/A| N/A N/A| N/A
Population over 64 years of age 17% 16%| 62 N/A| N/A N/A|  N/A

* The National-Scale Air Toxics Assessment (NATA) is EPA's ongoing, comprehensive evaluation of air toxics in the United States. EPA developed the NATA to
prioritize air toxics, emission sources, and locations of interest for further study. It is important to remember that NATA provides broad estimates of health risks
over geographic areas of the country, not definitive risks to specific individuals or locations. More information on the NATA analysis can be found

at: https://www.epa.gov/national-air-toxics-assessment.

For additional information, see: www.epa.gov/environmentaljustice

EJSCREEN is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not
provide a basis for decision-making, but it may help identify potential areas of EJ concern. Users should keep in mind that screening tools are subject to substantial
uncertainty in their demographic and environmental data, particularly when looking at small geographic areas. Important caveats and uncertainties apply to this
screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see
EJSCREEN documentation for discussion of these issues before using reports. This screening tool does not provide data on every environmental impact and
demographic factor that may be relevant to a particular location. EJSCREEN outputs should be supplemented with additional information and local knowledge
before taking any action to address potential EJ concerns.
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NATIONAL SCIENCE FOUNDATION

Notice of Intent To Prepare an
Environmental Impact Statement and
Initiate Section 106 Consultation for
Proposed Changes to Arecibo
Observatory Operations, Arecibo,
Puerto Rico and Notice of Public
Scoping Meetings and Comment
Period

AGENCY: National Science Foundation.
ACTION: Notice of intent to prepare an
Environmental Impact Statement and
initiate Section 106 consultation for
proposed changes to Arecibo
Observatory operations, Arecibo, Puerto
Rico and notice of public scoping
meetings and comment period.

SUMMARY: In compliance with the
National Environmental Policy Act of
1969, as amended, the National Science
Foundation (NSF) intends to prepare an
Environmental Impact Statement (EILS)
to evaluate potential environmental
effects of proposed changes to
operations at Arecibo Observatory, in
Arecibo, Puerto Rico. (See
supplementary information below for
more detail.) By this notice, NSF is
announcing the beginning of the
scoping process to solicit public
comments and identify issues to be
analyzed in the EIS. NSF also intends to
initiate consultation under Section 106
of the National Historic Preservation Act
to evaluate potential effects to the
Arecibo Observatory, which is a historic
property listed in the National Register
of Historic Places.

DATES: This notice initiates the public
scoping process for the EIS and the
initiation of public involvement under
Section 106 per 36 CFR 800.2(d).
Comments on issues may be submitted
verbally during scoping meetings
scheduled for June 7, 2016 (see details
below) or in writing until June 23, 2016.
To be eligible for inclusion in the Draft
EIS, all comments must be received
prior to the close of the scoping period.
NSF will provide additional
opportunities for public participation
upon publication of the Draft EIS.
ADDRESSES: You may submit comments
related to this proposal by either of the
following methods:

e Email to: envcomp-AST@nsf.gov,
with subject line “Arecibo
Observatory.”

e Mail to: Ms. Elizabeth Pentecost,
RE: Arecibo Observatory, National
Science Foundation, Suite 1045, 4201
Wilson Blvd., Arlington, VA 22230.

Scoping Meetings: NSF will host two
public scoping meetings.

e Daytime meeting: June 7, 2016, at
9:30 a.m. to 11:30 a.m., DoubleTree by

Hilton San Juan, 105 Avenida De Diego,
San Juan, PR, Phone: (787) 721-6500.

e Evening meeting: June 7, 2016, 6:00
p-m. to 8:00 p.m., Colegio de Ingenieros
y Agrimensores de Puerto Rico/Puerto
Rico Professional College of Engineers
and Land Surveyors (Arecibo Chapter),
Ave. Manuel T. Guillan Urdaz, Conector
129 Carr. 10, Arecibo, Puerto Rico,
Phone: (787) 758—2250.

Comments will be transcribed by a
court reporter. Spanish language
translation will be provided for
simultaneous translation of
presentations. Please contact NSF at
least one week in advance of the
meeting if you would like to request
special accommodations (i.e., sign
language interpretation, etc.).

FOR FURTHER INFORMATION CONTACT: For
further information regarding the EIS
process or Section 106 consultation,
please contact: Ms. Elizabeth Pentecost,
National Science Foundation, Division
of Astronomical Sciences, Suite 1045,
4201 Wilson Blvd., Arlington, VA
22230; telephone: (703) 292—-4907;
email: epenteco@nsf.gov.
SUPPLEMENTARY INFORMATION: The
Arecibo Observatory is an NSF-owned
scientific research and education facility
located in Puerto Rico. In 2011, NSF
awarded a five-year Cooperative
Agreement to SRI International (SRI),
which together with Universities Space
Research Association (USRA) and
Universidad Metropolitana (UMET)
have formed the Arecibo Management
Team to operate and maintain the
Arecibo Observatory for the benefit of
research communities. Arecibo
Observatory enables research in three
scientific disciplines: Space and
atmospheric sciences, radio astronomy,
and solar system radar studies; the last
of these is largely funded through a
research award to USRA from the
National Aeronautics and Space
Administration. An education and
public outreach program complements
the Arecibo Observatory scientific
program. A key component of the
Arecibo Observatory research facility is
a 305-meter diameter, fixed, spherical
reflector. Arecibo Observatory
infrastructure includes instrumentation
for radio and radar astronomy,
ionospheric physics, office and
laboratory buildings, a heavily utilized
visitor and education facility, and
lodging facilities for visiting scientists.
Through a series of academic
community-based reviews, NSF has
identified the need to divest several
facilities from its portfolio in order to
retain the balance of capabilities needed
to deliver the best performance on the
key science of the present decade and

beyond. In 2012, NSF’s Division of
Astronomical Sciences’ (AST’s)
portfolio review committee
recommended that “continued AST
involvement in Arecibo. . . bere-
evaluated later in the decade in light of
the science opportunities and budget
forecasts at that time.” In 2016, NSF’s
Division of Atmospheric and Geospace
Sciences’ (AGS’) portfolio review
committee recommended significantly
decreasing funding for the Space and
Atmospheric Sciences portion of the
Arecibo mission. In response to these
evolving recommendations, in 2016,
NSF completed a feasibility study to
inform and define options for the
observatory’s future disposition that
would involve significantly decreasing
or eliminating NSF funding of Arecibo.
Concurrently, NSF sought viable
concepts of operations from the
scientific community via a Dear
Colleague Letter NSF 16005 (see
www.nsf.gov/AST), with responses due
by January 15, 2016. Alternatives to be
evaluated in the EIS will be refined
through continued public input, with
preliminary alternatives that include the
following:

e Continued NSF investment for
science-focused operations (No-
Action Alternative)

¢ Collaboration with interested parties
for continued science-focused
operations

e Collaboration with interested parties
for transition to education-focused
operations

¢ Mothballing of facilities (suspension
of operations in a manner such that
operations could resume efficiently at
some future date)

e Deconstruction and site restoration

The purpose of the public scoping
process is to determine relevant issues
that will influence the scope of the
environmental analysis, including
identification of viable alternatives, and
guide the process for developing the
EIS. At present, NSF has identified the
following preliminary resource areas for
analysis of potential impacts: Air
quality, biological resources, cultural
resources, geological resources, solid
waste generation, health and safety,
socioeconomics, traffic, and
groundwater resources. NSF will
consult under Section 106 of the
National Historic Preservation Act and
Section 7 of the Endangered Species Act
in coordination with this EIS process, as
appropriate. Federal, state, and local
agencies, along with other stakeholders
that may be interested or affected by
NSF’s decision on this proposal are
invited to participate in the scoping
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process and, if eligible, may request to
participate as a cooperating agency.
Proposal Information: Information
will be posted, throughout the EIS
process, at www.nsf.gov/AST.
Dated: May 18, 2016.
Suzanne H. Plimpton,

Reports Clearance Officer, National Science
Foundation.

[FR Doc. 2016—12036 Filed 5-20—16; 8:45 am]
BILLING CODE 7555-01-P

NUCLEAR REGULATORY
COMMISSION

[Docket Nos. 50-445, 50-446, and 72-74;
License Nos. NPF-87 and NPF-89; NRC-
2016-0020]

In the Matter of Luminant Generation
Company LLC; Comanche Peak
Nuclear Power Plant, Unit Nos. 1 and
2, and Independent Spent Fuel Storage
Installation Facility

AGENCY: Nuclear Regulatory
Commission.

ACTION: Direct and indirect transfer of
license; order.

SUMMARY: The U.S. Nuclear Regulatory
Commission (NRC) is issuing an order
approving the direct transfer of
ownership and indirect transfer of
control of Facility Operating License
(FOL) Nos. NPF-87 and NPF—89 and the
general license for the independent
spent fuel storage installation facility
from the current holder, Luminant
Generation Company LLC, to as-yet
unnamed companies, herein identified
as Comanche Peak LLC, as owner, and
Operating Company LLC, as operator.
The NRC will issue conforming
amendments to the FOLs for
administrative purposes to reflect the
proposed license transfer. No physical
changes to the facility or operational
changes were proposed in the
application. The Order is effective upon
issuance.

DATES: The Order was issued on May 6,
2016, and is effective for 1 year.
ADDRESSES: Please refer to Docket ID
NRC-2016—0020 when contacting the
NRC about the availability of
information regarding this document.
You may obtain publicly-available
information related to this document
using any of the following methods:

e Federal Rulemaking Web site: Go to
http://www.regulations.gov and search
for Docket ID NRC-2016—0020. Address
questions about NRC dockets to Carol
Gallagher; telephone: 301-415-3463;
email: Carol.Gallagher@nrc.gov. For
technical questions, contact the
individual listed in the FOR FURTHER

INFORMATION CONTACT section of this
document.

e NRC’s Agencywide Documents
Access and Management System
(ADAMS): You may obtain publicly
available documents online in the
ADAMS Public Documents collection at
http://www.nrc.gov/reading-rm/
adams.html. To begin the search, select
“ADAMS Public Documents” and then
select “Begin Web-based ADAMS
Search.” For problems with ADAMS,
please contact the NRC’s Public
Document Room (PDR) reference staff at
1-800-397-4209, 301-415—-4737, or by
email to pdr.resource@nrc.gov. The
ADAMS accession number for each
document referenced in this document
(if that document is available in
ADAMS) is provided the first time that
a document is referenced. The Order
was issued to the licensee in a letter
dated May 6, 2016 (ADAMS Accession
No. ML16096A266).

e NRC’s PDR: You may examine and
purchase copies of public documents at
the NRC’s PDR, Room O1-F21, One
White Flint North, 11555 Rockville
Pike, Rockville, Maryland 20852.

FOR FURTHER INFORMATION CONTACT:
Margaret Watford, Office of Nuclear
Reactor Regulation, U.S. Nuclear
Regulatory Commission, Washington,
DC 20555-0001; telephone: 301-415—
1233, email: Margaret. Watford@nre.gov.

SUPPLEMENTARY INFORMATION: The text of
the Order is attached.

Dated at Rockville, Maryland, this 16th day
of May 2016.

For the Nuclear Regulatory Commission.
Margaret M. Watford,
Project Manager, Plant Licensing Branch
IV-1, Division of Operating Reactor Licensing,
Office of Nuclear Reactor Regulation.

Attachment—Order Approving
Transfer of Licenses and Approving
Conforming Amendments

United States of America

Nuclear Regulatory Commission

In the Matter of Luminant Generation
Company LLC; Comanche Peak Nuclear
Power Plant, Unit Nos. 1 and 2
Dockets Nos. 50—-445 and 50—446
License Nos. NPF-87 and NPF-89

Order Approving the Transfer of Licenses
and Approving Conforming Amendments

I

Luminant Generation Company LLC
(Luminant Power, the licensee) is the holder
of the Facility Operating License (FOL) Nos.
NPF-87 and NPF-89 of the Comanche Peak
Nuclear Power Plant, Unit Nos. 1 and 2
(CPNPP), and the holder of the general
license for the independent spent fuel storage
installation (ISFSI) facility. CPNPP is located
in Somervell County, Texas.

II.

Pursuant to Section 184 of the Atomic
Energy Act of 1954, as amended (the Act),
and Title 10 of the Code of Federal
Regulations (10 CFR), Section 50.80,
“Transfer of licenses,” Luminant Generation
Company LLC (Luminant Power) requested
that the U.S. Nuclear Regulatory Commission
(NRC) consent to the transfer of the FOL Nos.
NPF-87 and NPF-89 for CPNPP, and the
general license for the ISFSI facility (Docket
No. 72—74) from the current holder,
Luminant Power, to as-yet unnamed
companies, herein identified as Comanche
Peak LLC (CP LLC), as owner, and Operating
Company LLC (OpCo LLC), as operator
(together these entities are referred to as “the
licensees”). Luminant Power submitted the
request by application dated November 12,
2015 (Agencywide Documents Access and
Management System (ADAMS) Accession
No. ML15320A093), as supplemented by
letters dated December 9, 2015, and March
14, March 29, April 7, and April 20, 2016
(ADAMS Accession Nos. ML15345A048,
ML16076A162, ML16091A121,
ML16099A291, and ML16112A396,
respectively).

Luminant Power is acting on behalf of
itself and the future to-be-formed companies.
These future to-be-formed companies include
the ultimate parent of CP LLC and OpCo LLC,
Reorganized Texas Competitive Electric
Holdings Corporation (Reorganized TCEH),
and the intermediate parents, Intermediate
Holding Company LLC, Asset Company LLC,
and Preferred Stock Company Corporation
(together with Luminant Power these entities
are referred to as the “Applicants”). Entity
names in the licensee’s application and
supplements are placeholders.

On April 29, 2014, Luminant Power
notified the NRC of its filing of a bankruptcy
(ADAMS Accession No. ML14120A212).
Luminant Power is owned by Energy Future
Competitive Holdings Company LLC (EFCH),
through its wholly owned subsidiaries. The
EFCH is a direct wholly owned subsidiary of
Energy Future Holdings Corporation (EFH).
The current and intended ownership
structure of the facility is depicted in the
simplified organizational charts provided in
Exhibits A and B of Enclosure 1 in the
submittal dated November 12, 2015. As a
result of the proposed transactions and
consistent with Exhibit B, EFH and EFCH
will no longer ultimately own CPNPP. The
licenses will be transferred from Luminant
Power to CP LLC, responsible for ownership
of the facility, and OpCo LLC, responsible for
the operation and maintenance of CPNPP. At
the emergence from bankruptcy, Reorganized
TCEH, the ultimate parent company of CP
LLC, will be owned by a numerous and
diverse set of independent and unaffiliated
stockholders. No single entity is expected to
own a majority of, or exercise control over
Reorganized TCEH or its Board of Directors.
Current Luminant Power nuclear
management and technical personnel will be
employed by OpCo LLC. Accordingly, there
will be no change in management or
technical qualification, and OpCo LLC will
continue to be technically qualified to
operate the facility. No physical changes to
the CPNPP and ISFSI facility or operational
changes are proposed in the application.
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ENVIRONMENTAL IMPACT STATEMENT (EIS)

In compliance with the National Environmental Policy Act of 1969 (NEPA), as amended, the
National Science Foundation (NSF) intends to prepare an Environmental Impact Statement
(EIS) to evaluate potential environmental effects of proposed changes to operations at Arecibo
Observatory, in Arecibo, Puerto Rico. NSF also intends to initiate consultation under Section 106
of the National Historic Preservation Act (NHPA) to evaluate potential effects to the Arecibo
Observatory, which is a historic property listed in the National Register of Historic Places.

By this notice, NSF is announcing the beginning of the scoping process to solicit public
comments and identify issues to be analyzed in the EIS and the initiation of publicinvolvement
under Section 106. Comments on issues may be submitted verbally during scoping meetings
scheduled for June 7, 2016 (see details below) or in writing until June 23, 2016. To be eligible
for inclusion in the Draft EIS, all comments must be received prior to the close of the scoping
period. NSF will provide additional opportunities for public participation upon publication
of the Draft EIS.

NSF WILL HOST TWO PUBLIC SCOPING MEETINGS:

June 7,2016,9:30 am to 11:30 am
Double Tree by Hilton San Juan
105 Avenida De Diego

San Juan, Puerto Rico

Phone: (787) 721-6500

June 7,2016, 6:00 pm to 8:00 pm
Colegio de Ingenieros y Agrimensores de Puerto Rico/
Puerto Rico Professional College of Engineers and Land Surveyors (Arecibo Chapter)

Ave. Manuel T. Guillan Urdaz
Conector 129 Carr. 10
Arecibo, Puerto Rico

Phone: (787) 758-2250

You may submit comments related to this proposal by either of the following methods:
Email to: envcomp-AST@nsf.gov, with subject line “Arecibo Observatory”
Mail to: Ms. Elizabeth Pentecost, RE: Arecibo Observatory
National Science Foundation, Suite 1045
4201 Wilson Blvd
Arlington, VA 22230

Project information will be posted, throughout the EIS process, at www.nsf.gov/AST.

Daytime meeting:

Evening meeting:

Comments will be transcribed by a court reporter. Translation in English and Spanish will be provided during the meeting. Please
contact NSF at least one week in advance of the meeting if you would like to request special accommodations (for example, sign
language interpretation).

DECLARACION DE IMPACTO AMBIENTAL (DIA)

En cumplimiento con la Ley de Politica Ambiental Nacional del 1969 (NEPA, por sus siglas en ingles),
segln enmendada, la Fundacion Nacional de Ciencias (NSF, por sus siglas en inglés) tiene la intencion
de preparar una Declaracién de Impacto Ambiental (DIA) para evaluar los efectos ambientales
potenciales de los cambios propuestos a las operaciones en el Observatorio de Arecibo, en Arecibo,
Puerto Rico. La NSF también tiene la intencion de iniciar consulta bajo la Seccion 106 de la Ley de
Preservacion Historica Nacional (NHPA, por sus siglas en inglés) para evaluar los efectos potenciales
al Observatorio de Arecibo, que es una propiedad histdrica que se encuentra en la lista del Registro
Nacional de Lugares Histdricos.

Mediante esta notificacion, la NSF esta anunciando el inicio del proceso de definicion de alcance para
solicitar comentarios puiblicos e identificar asuntos a ser analizados en la DIA e iniciar el proceso de
participacién publica bajo la seccion 106. Comentarios referentes a los asuntos pueden ser sometidos
verbalmente durante las reuniones de definicién de alcance programadas para el dia 7 de junio de
2016 (ver detalles abajo) o por escrito hasta el dia 23 de junio de 2016. Para ser elegible a ser incluido
en el Borrador de la DIA, todos los comentarios deben ser recibidos previo al cierre del periodo de
definicién de alcance. La NSF va a proveer oportunidades adicionales para la participacion publica una
vez se publique el Borrador de la DIA.

LA NSF LLEVARA A CABO DOS EVENTOS DE DEFINICION DE ALCANCE:

Reunion diurna: 7 de junio de 2016, 9:30 am a 11:30 am
DoubleTree by Hilton San Juan
105 Avenida De Diego
San Juan, Puerto Rico
Teléfono: (787) 721-6500

7 de junio de 2016, 6:00 pm to 8:00 pm
Colegio de Ingenieros y Agrimensores de Puerto Rico

Ave. Manuel T. Guillan Urdaz
Conector 129 Carr. 10
Arecibo, Puerto Rico
Teléfono: (787) 758-2250

Puede someter sus comentarios relacionados a esta propuesta por cualquiera de los siguientes métodos:

Reunion nocturna:

Correo electrénico a: envcomp-AST@nsf.gov, especifique en la linea del asunto “Arecibo Observatory”
Correo a: Ms. Elizabeth Pentecost, RE: Arecibo Observatory

National Science Foundation, Suite 1045
4201 Wilson Blvd
Arlington, VA 22230

La informacién del proyecto va a ser publicada, a través del proceso de DIA, en www.nsf.gov/AST.

Los comentarios van a ser transcritos por un reportero de la corte. Se va a proveer traduccion en inglés y espafiol durante la reunién.
Por favor contacte a la NSF con al menos una semana de anticipacion a la reunion si usted desea solicitar servicios especiales (como
por ejemplo, interpretacién de lenguaje de sefias).
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ENVIRONMENTAL IMPACT STATEMENT (EIS)

In compliance with the National Environmental Policy Act of 1969 (NEPA), as amended, the National
Science Foundation (NSF) intends to prepare an Environmental Impact Statement (EIS) to evaluate
potential environmental effects of proposed changes to operations at Arecibo Observatory, in
Arecibo, Puerto Rico. NSF also intends to initiate consultation under Section 106 of the National
Historic Preservation Act (NHPA) to evaluate potential effects to the Arecibo Observatory, which is
ahistoric property listed in the National Register of Historic Places.

By this notice, NSF is announcing the beginning of the scoping process to solicit public comments
and identify issues to be analyzed in the EIS and the initiation of public involvement under Section
106. Comments on issues may be submitted verbally during scoping meetings scheduled for June 7,
2016 (see details below) or in writing until June 23, 2016. To be eligible for inclusion in the Draft EIS,
all comments must be received prior to the close of the scoping period. NSF will provide additional
opportunities for public participation upon publication of the Draft EIS.

NSF WILL HOST TWO PUBLIC SCOPING MEETINGS:
Daytime meeting: June7,2016,at9:30amto 11:30am
DoubleTree by Hilton San Juan
105 Avenida De Diego
San Juan, Puerto Rico
Phone: (787) 721-6500
June7,2016,6:00 pmto 8:00 pm
(olegio de Ingenieros y Agrimensores de Puerto Rico/
Puerto Rico Professional College of Engineers and Land Surveyors (Arecibo Chapter)

Evening meeting:

Ave. ManuelT. Guillan Urdaz
Conector 129 Carr. 10
Arecibo, Puerto Rico

Phone: (787) 758-2250

You may submit comments related to this proposal by either of the following methods:

Email to: envcomp-AST@nsf.gov, with subject line“Arecibo Observatory”
Mail to: Ms. Elizabeth Pentecost, RE: Arecibo Observatory

National Science Foundation, Suite 1045

4201 Wilson Blvd

Arlington, VA 22230
Project information will be posted, throughout the EIS process, at www.nsf.gov/AST.

Comments will be transcribed by a court reporter. Translation in English and Spanish will be provided during the meeting. Please contact NSF at
least one week in advance of the meeting if you would like to request special accommodations (for example, sign language interpretation).

DECLARACION DE IMPACTO AMBIENTAL (DIA)

En cumplimiento con la LeY de Politica Ambiental Nacional del 1969 (NEPA, por sus siglas en
ingles), segun enmendada, la Fundacion Nacional de Ciencias (NSF, por sus siglas en inglés) tiene
la intencién de preparar una Declaracién de Impacto Ambiental (DIA) para evaluar los efectos
ambientales potenciales de los cambios propuestos a las operaciones en el Observatorio de Arecibo,
en Arecibo, Puerto Rico. La NSF también tiene la intencién de iniciar consulta bajo la Seccion 106 de
la Ley de Preservacién Histdrica Nacional (NHPA, por sus siglas en inglés) para evaluar los efectos
potenciales al Observatorio de Arecibo, que es una propiedad histérica que se encuentra en la lista
del Registro Nacional de Lugares Histdricos.

Mediante esta notificacion, la NSF est anunciando el inicio del proceso de definicion de alcance
para solicitar comentarios publicos e identificar asuntos a ser analizados en la DIA e iniciar el proceso
de participacion publica bajo la seccién 106. Comentarios referentes a los asuntos pueden ser
sometidos verbalmente durante las reuniones de definicion de alcance programadas para el dia 7
de junio de 2016 (ver detalles abajo) o por escrito hasta el dia 23 de junio de 2016. Para ser elegible
aserincluido en el Borrador de la DIA, todos los comentarios deben ser recibidos previo al cierre del
periodo definicion de alcance. La NSF va a proveer oportunidades adicionales para la participacién
publica una vez se publique el Borrador de la DIA.

LANSF LLEVARA A CABO DOS EVENTOS DE DEFINICION DE ALCANCE:

Reunion diuna: 7 dejunio de 2016,9:30ama 11:30am
DoubleTree by Hilton San Juan

105 Avenida De Diego

San Juan, Puerto Rico

Teléfono: (787) 721-6500

7 dejunio de 2016, 6:00 pm to 8:00 pm

Colegio de Ingenieros y Agrimensores de Puerto Rico

Reunion noctuma:

Ave. Manuel T. Guillan Urdaz
Conector 129 Carr. 10
Arecibo, Puerto Rico
Teléfono: (787) 758-2250

Puede someter sus comentarios relacionados a esta propuesta por cualquiera de los siguientes métodos:
Correo electronico a: envcomp-AST@nsf.gov, especifique enlalineadel asunto “Arecibo Observatory”
Correoa: Ms. Elizabeth Pentecost, RE: Arecibo Observatory
National Science Foundation, Suite 1045
4201 Wilson Blvd
Arlington, VA 22230

Lainformacion del proyecto va a ser publicada, a través del proceso de DIA, en www.nsf.gov/AST.
Los comentarios van a ser transcritos por un reportero de la corte. Se va a proveer traduccion en inglés y espaiiol durante la reunion. Por

favor contacte a la NSF con al menos una semana de anticipacion a la reunion i usted desea solicitar servicios especiales (como por ejemplo,
interpretacion de lenguaje de sefias).

iNDICE EL NORTE 26 de mayo al | de junio de 2016
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MS. BLANCO: Good evening,
everybody. Welcome. For the first
half hour of this meeting, It’s an
informal opportunity to take a look
at the boards. We are going to
translate. There are boards in
both English and in Spanish. And
this i1s the informational portion
of the evening, the informal
informational portion of the
evening.

And beginning at 6:30, we will
have a brief presentation from NSF
to explain the process. And at the
end of the presentation, we will
welcome comments from anybody who
wishes to provide oral comments.

And just as a note, due to the
number of people who are here, we
are going to limit comments to
three minutes initially per person,
and with remaining time, people can
come back and add to those comments
iT they wish. There are also

comment sheets available at the
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table 1f you wish to provide
written comments.

And, finally, after the meeting
today, you can still submit
comments either by email or regular
mail up through June 23rd.

So we will see you back at

(A recess transpires.)

MS. BLANCO: Folks, just a
reminder, we will be starting the
brief presentation in about five
minutes.

And just a clarification, the
timing for public comments tonight,
due to the fact that we are having
translation services, we will allow
four minutes for each comment, and
that will include the time for
translation as well. And, again,
ifT there 1s time remaining, we will
go back to people who still want to
make comments.

Thank you. We will be back in

five minutes.
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(A recess transpires.)

MS. ALMODOVAR: Good afternoon.
Welcome to the Arecibo Observatory
public scoping meeting.

We have with us today
representatives from the National
Science Foundation. | have
Dr. Ralph Gaume. He is the program
director for Arecibo for the
Division of Astronomical Sciences.
Ms. Caroline Blanco, assistant
general counsel. Karen Pearce, she
is from the Office of Legislative
and Public Affairs with NSF.

This is a public scoping
meeting where we will gather
comments from the public regarding
preliminary proposal alternatives.

The details regarding today’s
meeting and the proposed action
will be further explained by
Dr. Gaume and Ms. Blanco with a
brief presentation, which will be
translated into Spanish by our

translator, Mayra.
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And we have with us Derek over
here. He will be our court
reporter.

For today, we just went through
a brief poster session at 6:30. We
are now doing the presentation, a
short presentation. And then at
7:00 we are going to start taking
the public comments.

Please remember to sign in if
you haven’t done. If you want to
provide comments, please mark the
check mark to provide oral comments
today.

Let’s go ahead and get started.

MR. GAUME: Thank you,
Caroline.

I would like to welcome
everybody here today. A lot of new
faces, some of the same faces as
earlier today. As Madeline said,
my name is Ralph Gaume. 1 am an
astronomer, and I am the program
officer for Arecibo Observatory at

the National Science Foundation.
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So I would like to get maybe
the elephant in the room out of the
way right away. || am not here
today to announce a reduction 1in
funding or the closing of Arecibo
Observatory.

So let me provide a little bit
of background. And both Caroline
and 1 will talk about the process.
So in way of background, the
National Science Foundation i1s the
federal steward for ground-based
astronomy and space and atmospheric
sciences. We provide funding for
national and international
telescopes and facilities. And
besides our facilities that we
fund, we fund research grants that
allow individuals to conduct
specific science investigations.

So In the current fiscal year
in which we are in, the National
Science Foundation provides $8.2
million to Arecibo Observatory.

There are two groups within the
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National Science Foundation that
fund Arecibo Observatory: the
Division of Astronomical Sciences,
which I work in; and the Division
of Atmospheric and Geospace
Sciences. And the funding which we
provide is equally divided between
these two groups.

In addition to the National
Science Foundation funding, in the
current fiscal year, the Planetary
Science Division of NASA is
providing around $3.7 million
funding to Arecibo.

Over the past decade, the
National Science Foundation has
received multiple advice from
external review committees who have
told us that we need to reduce or
cease support of some of our
existing telescopes and facilities.
And this is to allow for
construction and operation of new
telescopes, facilities, and

instruments, and also to continue
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funding for our research grants
that enable scientists to conduct
individual science investigations.

Specifically for Arecibo, the
2012 astronomy portfolio review
said that the astronomy division
should reevaluate its participation
in Arecibo and another telescope
called SOAR later in the decade 1in
light of the science opportunities
and budget forecasts.

Furthermore, the report went on
to say that 1f funding remains
tight later In the decade, then the
funding that AST contributes to
Arecibo and SOAR must be weighed or
balanced against the needs of our
grants programs.

Very recently, the geospace
group at the National Science
Foundation conducted a portfolio
review which recommended that the
geospace group reduce its
management and operations support

for Arecibo Observatory to $1.1
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million by 2020. OFf course, this
compares to the current support
level of 4.1 million annually.

So given these previous
community recommendations, combined
with our current budget
constraints, NSF has a need to
reduce funding levels for a number
of our astronomical and geospace
science telescopes and facilities.

So the purpose of this
environmental impact statement that
we are preparing is specifically to
evaluate the environmental iImpacts
of alternatives which address the
need to change operations at
Arecibo Observatory.

So let”’s look at these
alternatives. And they are
preliminary alternatives. So the
first one i1s continued NSF
investment for science-focused
observations -- operations, sorry.
So this is basically the no-action

alternative, continue on as we are
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today.

The second alternative is
collaboration with interested
parties for continued
science-focused operations.

Collaboration with interested
parties for transition to
education-focused operations.

The fourth is moth-balling of
the facility, which iIs a suspension
of operations in such a manner that
operations could resume efficiently
at some future date.

And the final of the five
preliminary alternatives 1is
deconstruction and site
restoration.

And now I will turn it over to
Caroline -- Ms. Caroline Blanco to
talk a little bit more about the
process.

MS. BLANCO: Good evening,
everybody.

The environmental impact

statement process is a process that

10



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

11

is legally required by the National
Science Foundation pursuant to the
National Environmental Policy Act.
We are required to take a look at
the environmental impacts of
potential alternatives before a
decision is made. Importantly, it
requires us to have public Input
into the decision-making process.
And some of the information we will
be looking at and analyzing are
these resource areas and potential
impacts on them by each
alternative. 1t is a broad range
of resources that we analyze,
including such things as air
quality, biological resources,
cultural resources, et cetera.

As 1 mentioned, this iIs a
public process, and there will be a
couple of public comment periods
throughout this process. And
comments received by the National
Science Foundation will be

considered and responded to in the
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final environmental 1Impact
statement.

This is the first stage, which
is called the scoping process, and
we are seeking public comments on
the proposed preliminary
alternatives. Your comments will
be very helpful in helping us to
refine those alternatives or to
learn of any new alternatives you
may suggest.

This is part of a 30-day public
comment period that will close on
June 23rd. As set forth in this
handout, which is available at the
front desk, there 1s a timeline for
the next major steps in this
process. After we receive public
comments from the scoping process,
we will refine the alternatives and
prepare a draft environmental
impact statement. And in that
draft environmental iImpact
statement we will include an

analysis of those potential impacts

12
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from the resource areas we just
discussed on each of the
alternatives.

Following the issuance of that
document, which will be noticed in
the Federal Register and iIn the
local newspapers, 1t will begin --
we will begin a 45-day public
comment period. The comments can
be received either by email, by
regular mail, or during the two
public comment -- or public
meetings we will hold when -- after
it Is released during the public
comment period.

We anticipate that we will
issue the draft environmental
impact statement in the late fall
of this year, 2016. After we
receive the public comments, we
will consider them, adjust the
draft environmental iImpact
statement accordingly, and prepare
a Final environmental impact

statement. We anticipate issuing
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the final environmental impact
statement during the spring of
2017.

After the final environmental
impact statement is issued, we will
have a time period where we will
consider the environmental iImpacts
on the alternatives, along with any
public comments received after the
final environmental impact
statement 1s issued, along with
other important factors that are
not part of this process, such as
the scientific merit, the budget
considerations, and other factors,
and then we will issue a final
decision. And we anticipate at
this point that that decision will
be Issued at some point in the
summer of 2017.

The ambiguity in the target
dates is largely due to the fact
that this is a public process and
we cannot at this juncture

anticipate what the public comments

14
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will be and how we will respond to
them. So those target dates are
our best estimates as of today.

There’s one other process |
would like to mention, and that is
also listed on this fact sheet, and
it’s referred to as Section 106.
And 1t Is a process under the
National Historic Preservation Act.
It is another federal statute that
requires us to look at impacts on
nationally significant historic
properties. And that process
requires us to consult with
interested parties and the State
Historic Preservation Office of
Puerto Rico, and to consider
potential effects on the historic
properties, and work together to
find ways to avoid, minimize, or
mitigate those effects 1f they are
adverse.

On the sign-up sheet there 1is
section there, a column that asks

if you would like to be a

a

15
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consulting party. Please check it
iT you are interested 1in
participating in that process. And
we will be handling these processes
concurrently to the best extent
possible.

And now I believe that was --
we will begin our public comment
period at this point. And as I
mentioned earlier, we will be
limiting comments initially to four
minutes, including the translation,
and that is simply to accommodate
everybody who is here who would
like to speak. If there iIs time
remaining, we will come back to
anybody who wishes to add to their
comments. And, again, if you would
still like to submit comments in
addition to what you have said this
evening, you can do so by email or
regular mail by June 23rd.

And i1t is particularly helpful
to us at this stage in the scoping

process if you can relate your
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comments to the preliminary
proposed alternatives or new
alternatives.

And Madeline will be timing
people and giving 30-second
warnings before so that you can
wrap up your comments.

Thank you.

MS. ALMODOVAR: So | have the
sign-in sheet with me, so those of
you who have marked that you are
interested in providing oral
comments, | am going to go ahead
and read your name going down the
list, handing you the microphone,
and start taking the time. And I
will mention when the 30 seconds
are coming up.

The first person 1 have is
Patrick Taylor. Please raise your
hand because 1 don’t know who you
are.

MR. TAYLOR: Hi. My name 1is
Patrick Taylor. | am the group

lead for planetary radar at Arecibo
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Observatory.

And 1 wanted to say that any
level of divestment by the NSF of
Arecibo, without replacement of
that funding from some source, will
endanger the NASA-supported work
that we do, which is also
congressionally mandated, of
tracking and characterizing
potentially hazardous asteroids.

So 1t mentions on some of the
posters here that environmental
impacts may be mitigated to lessen
or remove that impact, which is
exactly what we are trying to do at
Arecibo, 1s prevent environmental
impacts from above. So supporting
new initiatives like LSST 1is
commendable for this mission, but
it’s work done by Arecibo that
prevents us from losing track of
these asteroids in the future. So
in the future, we need to support
one of the proposed alternatives

that allows us to continue this
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scientific work, because no other
telescope in the world can do what
we do. Thank you.

MS. ALMODOVAR: Next person,
Edgar Rivera-Valentin.

MR. RIVERA: Saludo. 1 am
Edgar Rivera-Valentin. 1 am a
planetary scientist at the Arecibo
Observatory. And I am a native
from this very city that you are
in. My family is from here. You
can see the hospital | was born in
right across the street. My dad
works right over there, right
across the street. And my father
is right there.

The point is, how I got into
science was because of the
observatory. So you want to talk
about a cultural resource for
Puerto Rico according to your EIS.
The last two options you have would
be a huge loss as a cultural
resource for all of Puerto Rico.

I went there when 1 was seven.
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Seeing science that was done 1n my
backyard is what got me to do what
I do today. Now I run the Arecibo
Observatory Space Academy. Every
day I get to see the huge impact we
have on these high school students.
And it makes me cry because | can
see that the observatory is still
affecting students from my island.

So | really do hope that when
you consider any of the more
drastic options, you remember the
emotional cost of the cultural
resource that would be lost for all
the island. Thank you.

MS. ALMODOVAR: Next person 1s
Joan Schmelz.

MS. SCHMELZ: 1 am Joan
Schmelz. 1 am the deputy director
at Arecibo Observatory.

IT we are considering
socioeconomic impacts, tourism and
STEM education are dependent on the
telescope. Tourists wouldn’t come

to the site to see a hole In the

20
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ground where the telescope used to
be. Students couldn’t be inspired
by a telescope that is not there
anymore. The telescope itself
cannot be separated from the
science that is done there. This
science inspires the kids who come
to the observatory and the tourists
who come to visit.

For example, The Discovery of
the First Repeating Fast Radio
Burst was published in March in the
journal Nature. The resolution of
the distance controversy for the
Pleiades star cluster sets the
distance scale for the universe.
The anticipation of gravitational
waves from supermassive black holes
is a discovery that we are all
waiting for.

Arecibo science i1s new,
fundamental, and cutting edge. The
telescope is what makes these
discoveries possible.

Thank you.
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MS. ALMODOVAR: The next person
is Brett Isham.

MR. ISHAM: I am Brett Isham
from the Interamerican university
in Bayamon, electrical and computer
engineering.

I spoke this morning. 1 won’t
repeat those comments. 1 wanted to
say that 1 agree with Joan that the
education option on this, which
appears to me to be education only,
is unrealistic, that the research
done by the telescope is why there
is the Inspiring education at the
telescope. | realize that
education has a broader impact at
NSF, but perhaps it could be
expanded at the observatory, and in
that case, maybe partnerships with
the Department of Education and
maybe even -- because of the many
comments by local people, maybe
even the Puerto Rico Department of
Education could be persuaded to

have some participation even
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financially.

I think there are other
opportunities, some simple, some
more involved. For example, the
seminars -- the many seminars at
the observatory could be made
available on the Internet for
anyone in Puerto Rico or anywhere
to participate in.

I think some collaboration --
some enhanced collaboration within
the local campuses could expand
internships for students and
participation in those --
supervising those internships by
the faculty.

Aerospace in Puerto Rico is
growing. Perhaps aerospace and
electronics companies would be
willing to chip in for
education-related costs.

And I just wanted to mention
also that it extends beyond Puerto
Rico, as you heard this morning,

but I have a student here from



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

24

Sweden who i1s visiting here for
three months, and we are working on
projects with Arecibo.

Thank you.

MS. BLANCO: Thank you.

MS. ALMODOVAR: The next person
is Benjamin Sharky.

MR. SHARKY: Hello. 1 am
speaking as an undergraduate
physics student who has been
fortunate enough to work as a
summer intern this year and last
year. My experience working at
Arecibo has been deeply inspiring
to me because | have had the chance
to learn about a variety of
disciplines and have received
meaningful mentorship in both
astronomy and planetary science. |
have learned how to move forward
practically to approach a research
career while being continually
inspired every day by the welcoming
community environment that the

staff have created and the exciting



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

25

unique science that has been
mentioned previously that 1 would
not have had access to at my
university alone.

I know from talking with my
fellow 1nterns that my experience
is not unique. The cultural iImpact
on inspiring and directing students
lives across the country and
directing their careers cannot be
overstated.

Thank you.

MS. ALMODOVAR: Thank you.
Next person, Scott Ransom.

MR. RANSOM: So hello. I am
Scott Ransom. | am an astronomer
and a professor, and my research 1is
critically based on the Arecibo
telescope.

So | am here representing two
groups. One of them is called
NANOGrav, which is looking to
detect gravitational waves. And
the other group is the Arecibo

Science Advocacy Partnership, known
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as ASAP.

And 1 have two points to make,
one of them based on what would
happen 1f we lost scientific
capability and the other if we lost
educational capabilities with
Arecibo.

So the first point is the
scientific one -- go ahead. So the
senior review and portfolio review
which has kind of led us to this
crossroads are very important
things that NSF needs to do on a
recurring basis, especially in a
time of flat or even declining
budgets. But something -- a very
important thing to remember is that
the scientific context for those
reports has changed.

This year, one of the greatest
scientific discoveries of the last
century happened, the direct
detection of gravitational waves.
Arecibo is a crucial component of

NANOGrav, will open up the next



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

window of gravitational waves in

the coming years.

And one important point about

this 1s NANOGrav is now supported

by NSF physics via Physics Frontier

Center. So, hopefully, one of the

solutions with how we can

potentially help fund Arecibo in

the future, physics at NSF will be

part of that.

My last point iIs about the

educational opportunities.

heard of the fantastic

opportunities here

in Puerto Rico,

but In the U.S. as a whole,

Hispanics are dramatically

underrepresented iIn STEM.

Hopefully 1 can finish this up

after another round of comments.

MS. BLANCO:

Thank you. |IF

there i1s time left over, we will

come back to you.

MS. ALMODOVAR:

THE DEPONENT:

am Robert Minchin.

We have

Robert Minchin.

Good evening.

am the group
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lead for radio astronomy at Arecibo
Observatory and 1 also run the
summer internship program that
givens research opportunities to
undergraduates and teachers.

I want to make a point that
over the last five years, we have
had 24 Hispanic students or
teachers on this internship
program. This may not sound like a
huge number, but with what Scott
was saying at the end of his
comment, 1If we are graduating 24
bachelor”’s in physics every year,
we would be in the top ten
universities 1n the U.S. producing
Hispanics physics graduates. Over
three-quarters of the Hispanics
that come are Puerto Rican. And
we have recently had the
(unintelligible) i1nternship program
renewed for a further five years.
And one of our goals of this
expanded period i1s specifically to

target not just Hispanics, but

28
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Hispanic woman who are doubly
affected by both being women and
Hispanics.

So this is the program that we
would be running here, but it
relies crucially on this
observatory being active in
research because it is not possible
to give someone research experience
ifT you are not doing research. So
we want to deliver it. We need to
do this. The community of science
in the U.S. needs programs like
this reaching out to minorities,
reaching out to woman. And this
iIs -- this expansion of the
community was identified by the
(unintelligible) survey as
something that we needed absolutely
in astronomy, and the same is true
for the other fields that work at
Arecibo.

But the first two options
obviously will allow us to continue

it. The third option, moving

29
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toward education focused, that
would allow us to continue this if
it expanded education but did not
bring down the research element,
because if we went to education
focus and lost research, 1 think we
would be a worse education facility
than we are now.

MS. BLANCO: Thank you. We
will come back to you iIf there is
time.

MS. ALMODOVAR: Next person 1is
Ms. Sandra -- no? Okay.

Vivian Claudio. No?

Okay. Christopher Salter.

MR. SALTER: I must say, I am a
little saddened by the fact that
there are not more people from
Arecibo at the meeting when this 1is
supposed to be a public scoping
meeting. | wonder how much the NSF
actually did to publicize this
meeting within Arecibo and the
surrounding communities. Certainly

most of my neighbors and people
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I’ve spoken to within the town knew
nothing of the occurrence of this
meeting.

I have been a radio astronomer
for over 50 years, 23 years of that
at Arecibo, and during that time
almost every year | have had
students, undergraduates who have
moved on, most of them entering a
research career in astronomy, many
in radio astronomy, and many of
them have moved to senior
positions, either senior staff at
American universities or Puerto
Rican universities. One iIs even a
senior scientist at the ALMA
telescope, which is one of the new
facilities that Ralph was
mentioning earlier.

And I would just like to
emphasize the importance of our
work teaching science teachers.

For many years, we ran teachers
workshops, and we also had at least

one or two teachers join us every
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summer who joined us in our
research work.

Just this morning, | was
teaching to our undergraduates who
are here this summer and our
teachers who are here, and for me,
it’s a wonderful experience. 1
hope it was as good for them. But
what 1 think many of us feel, we
wish to put something back into
this place that has become our home
and we have got to love.

MS. BLANCO: Dr. Salter, |1
wonder 1f I could just address your
question about the outreach that
NSF did for this meeting.

In addition to the Federal
Register notice that was published,
NSF also arranged to have published
in the San Juan newspaper and the
Arecibo newspaper announcing the
meeting.

MS. ALMODOVAR: And the
newspapers were EI Nuevo Dia and EI

Norte.
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MS. BLANCO: In addition, there
also were announcements on the
NSF”s Division of Astronomy and
Geo -- AGS.

And just a reminder to
everybody that updates on the
process will be posted when they
occur on the NSF AST Web site that
is listed at the bottom of the fact
page. Thank you.

MS. ALMODOVAR: The next
person, Andrew Seymour.

MR. SEYMOUR: Hello. My name
is Andrew Seymour. | am a post doc
at the Arecibo Observatory.

I can expand on the science, |
can expand on the impact that a
person would have from an area
related to a telescope since | was
from around the DPT, but 1 feel
that the purpose of this meeting is
to look at the true environmental
impact.

Underneath the dish a diverse

biosystem has been able to flourish
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for over 50 years. | think if we
were to return to nature, you could
not do so without destroying nature
itself. These plants will only
survive in full shade. Destroying
the dish would kill these plants
and expose the soil.

Coming from a state with
mountaintop removal, 1 have seen
firsthand how detrimental this can
be. Because the dish lies directly
above a sink hole as well, such
runoff would run directly iInto the
groundwater.

My suggestion to the committee
is to do a full geo, bio, and water
runoff study before any other
options in continuation 1is
considered.

Thank you.

MS. BLANCO: Thank you.

MS. ALMODOVAR: We have one
more person, Luisa Zambrano.

All right. That’s all the

people I have on the list. |Is
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there anybody that hasn’t spoken

yet that would like to?

MS. GHOSH: Hello. I am Tapasi
Ghosh. 1 also work at the
observatory in astronomy. | am

going to talk about again on the
socioeconomic side, mostly aspect
of us being here as a function.
Sociocultural is important
because -- because observatory is
here, we have a lot of scientists
here, and along with them come
their families, their spouses.
Often they are highly educated.
And I have two examples. One
of them i1s right here. Our
friend (unintelligible) --
THE REPORTER: I am sorry.
MS. GHOSH: Whose wives of two
of our colleagues Barry del Backo
(phonetic) and (unintelligible),
they started two schools. They
basically built up the two schools
from local schools, from a general

level to a very high standard. And
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out of these schools, there were
three Presidential Scholars, if you
can imagine, from Arecibo. Three
students with Presidential
Scholars. And I will argue if
Arecibo were to vanish, similar
situations would be somewhat harder
to come by.

Thank you.

MS. BLANCO: Thank you.

MS. ALMODOVAR: Anyone else
that hasn’t spoken that would like
to?

MS. BLANCO: Would anybody who
ran out of time like to speak?

Have you spoken yet and you wanted
to? We have one person who has not
yet spoken, and then I think we
should have time to have additional
comments.

MR. QUINTERO: (Speaking 1in
Spanish) Hi. My name Luis
Quintero. 1 am head of the
electronics department at the

Arecibo Observatory.
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I can talk on behalf of the
electronics department, but 1
believe that the same thing happens
in other departments of the
observatory. We contract to retain
products and services iIn Puerto
Rico and in the United States, and
we also use messenger and transport
services in Puerto Rico to be able
to receive these products and
services. As an example of that,
we are customers of the Puerto Rico
Telephone Company for our Internet
and phone services. And we also
try to seek local representatives
for product distribution, and we
try to do it locally because that’s
money that stays in Puerto Rico.
And in terms of messenger services,
we use the USPS and FedEx. And in
terms of local transport, we have
also sought local transport
companies to do the shipments.

So in that case with fund cuts

to the Arecibo Observatory would
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also entail cuts in the movement of
the economy -- of the local economy
of Puerto Rico in Arecibo.

MS. BLANCO: Thank you.

MR. RANSOM: So Scott Ransom
again. Just to finish about my
last topic about the educational
impacts of Arecibo.

So Arecibo can be incredibly
inspirational to Hispanic students
outside of Puerto Rico as well as
within. And a great example of
this 1s a program called the
Arecibo Remote Command Center at
the University of Texas.

That program uses the Arecibo
telescope. The students can use
it, do research on it and learn
about astronomy, and it’s turned
into a pipeline for producing
Hispanic students i1n STEM.

This type of activity would not
be possible if Arecibo were not
actively doing research in the

future.
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Thank you.

MS. BLANCO: Thank you.

Is there anybody else who
either hasn’t spoken or already has
spoken who would like to? Yes.

MS. ZAMBRANO: Hi. My name 1s
Luisa Zambrano, and 1 work at
Arecibo Observatory as the
coordinator of the Space Academy.

In the last four years, the
Space Academy has been able to
serve to over 150 Puerto Rican
students. They are -- all the ones
of age to enroll in college are
doing so. All the ones of age to
be in college, they are currently
enrolled in college. So we have
100 percent college retention --
college seeking results. And you
heard from some of those students
this morning.

What is more interesting about
this iIs that throughout the four
years, we have been able to

maintain almost even male to female
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ratio, which 1s very unusual for
science, especially among
Hispanics.

Some of the students from the
Space Academy have gone direct to
school 1n universities such as MIT,
Stanford, University of Maryland
and, of course, University of
Puerto Rico, Mayaglez campus.

But 1 won”t take much more of
your time right now. We have
decided that we will share with you
our reports for the last eight
semesters of AOSA so they can be
included in your evaluation and
your study, as they are from the
impact It has In socioeconomic
side.

Thank you.

MS. BLANCO: Thank you.

Are there any more people that
would like to speak? Okay. And it
is okay if you have already spoken.
Yes.

MR. CRUZ: So my name is
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Christian Cruz. | am the space
(unintelligible) of space and
atmospheric sciences at Arecibo.
THE REPORTER: I am the? 1 am
sorry, you need to hold the mic

very close to your mouth. Your

title?

I apologize. | need to hear
you, Sir.

MR. CRUZ: 1 am the

(unintelligible) of space and
atmospheric sciences at Arecibo.

MS. BLANCO: I think it might
help if you hold the mic close to
your mouth.

MR. CRUZ: I am from Brazil.
came here to work at Arecibo eight
years ago. For two times 1 run our

summer school program.

And I believe that this program

is 38 years old right now or 39
maybe. The last statistic | saw,
we had about 370 students. Among
them, more than 200 become doctors.

Yeah. This is the statistics from

41



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

42

how multiplicative are this place.

The second part of my argument
here is we are more than 50 years
old place, so we have more than 50
years of data. Very few places in
the world have this amount of data
for such a long time. But this
environment using our data, for
example, three years ago, we
detected a long transiting
(unintelligible) using this data
set. Three years ago we detect a
long term of trends over Arecibo.
Neutral waves. What it means
there? It means that we are seeing
a huge effect to the upper
atmosphere. Or, in other words,
the greenhouse effect. And very
few places in the world you can
detect that because we have this
long-term data set. |If you broke
this chain, we are going to have
problems detecting that.

MS. BLANCO: Thank you.

Is there anybody who would like
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to speak? Please remember, you
have until June 23rd to submit
comments. Comments can be
submitted either by email or
regular mail. And please watch for
any updates on the NSF AST Web site
that is listed at the bottom of the
fact sheet.

And the next step will be
preparation of the draft
environmental impact statement.
And that, again, will be followed
by a 45-day public comment period.
And that we anticipate will take
place in the late fall. And there
will be two more public meetings,
one in San Juan, and one here 1in
Arecibo.

And thank you very much for
coming tonight. We very much
appreciate your comments. Thank
you.

(The proceeding concluded

at 7:51 p.m.)
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MS. ALMODOVAR: Good morning,
everybody.

MR. GAUME: Good morning.

MS. ALMODOVAR: Can you all
hear me well?

Welcome to the Arecibo
Observatory public scoping meeting.
We have with us today
representatives from the National
Science Foundation. We have
Dr. Ralph Gaume, Caroline Blanco,
and we have Karen Pearce.

MS. PEARCE: Hello.

MS. ALMODOVAR: This is a
public scoping meeting where we
will gather comments from the
public regarding preliminary and
proposed alternatives.

The details regarding today’s
meeting and the proposed action
will be further explained by
Dr. Gaume and Ms. Blanco during a
brief presentation, which will be
translated into Spanish by Mayra on

your right -- on your left. Sorry.
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Well, today you had an
opportunity to look at the posters
and have some initial questions.

We will have a short presentation,
and then around 10:30, we will go
ahead and start the public comment
period. And some of you have
already signed up for public
comments. |1If you haven’t done so,
you can do so, or when the people
that have already signed up are --
have completed their comments, then
you may raise your hand, and I will
open the microphone.

(Speaking in Spanish.)

MS. ALMODOVAR: Let’s go ahead
and get started.

MR. GAUME: Thank you. So I am
very happy that everybody is here
today. Thank you all very much for
coming. My name is Ralph Gaume,
and I am the principal program
officer for the National Science
Foundation for Arecibo.

There has been a lot of
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information out there In the press
that 1 have seen and read about
Arecibo Observatory and about what
we are doing here today. Some of
the information is actually
correct. We are here today to try
and clarify why -- what we’re doing
and why we are doing it and to
answer your questions and to give
you an opportunity to provide your
input into the process. And,
fundamentally, we are not here
today to announce the closing of
Arecibo or the reduction of any
funding whatsoever.

So the National Science
Foundation is the federal steward
for ground-based astronomy and
space and atmospheric sciences. So
NSF provides the funding for
national and international
telescopes and facilities and
provides funding for research
grants that allow individuals and

groups to conduct specific science
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investigation.

So with regards to Arecibo, in
this current fiscal year, the NSF
provides $8.2 million to Arecibo
Observatory.

I am an astronomer, and the
astronomy group at the National
Science Foundation provides half of
that funding. There is another
group at the National Science
Foundation, the Division of
Atmospheric and Geospace Sciences,
which provides the other half of
the National Science Foundation
funding for Arecibo.

Also, 1n this fiscal year, the
Planetary Science Division of NASA
provides another $3.7 million in
funding to the Arecibo Observatory.

So over the past decade, many
of you are aware that the National
Science Foundation has received
advice from external review
committees, and this advice has

stated that the National Science
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Foundation needs to reduce or cease
support of some existing telescopes
and facilities, the purpose being
to provide construction funding and
operation funding for new
telescopes that the community has
asked us to build and also, very
importantly, to have the funding to
provide money for research grants
that enable individual science
investigations.

So with regards to Arecibo
Observatory, the 2012 portfolio
review report said that the
astronomy group should reevaluate
its participation in Arecibo and
another telescope called SOAR later
in this decade in light of the
science opportunities and budget
forecasts at that time. They also
recommended that 1f funding remains
tight later iIn the decade, that the
scientific need for continued
funding for Arecibo and SOAR must

be weighed against the needs of our
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grants programs.

The space and atmospheric group
at the National Science Foundation
conducted a portfolio review this
year, and that report stated that
they should reduce the management
and operation support for Arecibo
to $1.1 million by 2020. As I
mentioned before, that compares to
the current funding level of 4.1
million which the space and
atmospheric group is currently
providing.

So the only thing that has been
recognized thus far is that given
the previous community
recommendations from the science
community, the National Science
Foundation has a need to reduce
funding levels for a number of our
astronomical and geospace science
telescopes and facilities.

So the purpose of why we are
here today to do these scoping

meetings for the environmental
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impact study, the purpose i1s to
evaluate the environmental iImpacts
of the proposed alternatives,
preliminary alternatives, which
will address the National Science
Foundation’s need to change
operations at Arecibo Observatory.

So what are these alternatives?
There are five alternatives in the
preliminary list that we are
studying:

The first alternative 1is
continued NSF investment for
science-focused observations, which
is basically a continuation of what
we’re doing now.

Second is collaboration with
interested parties for continued
science-focused observations.

Third, collaboration with
interested parties for transition
to education-focused operations.

Fourth is moth-balling of the
facility, which is basically a

suspension of operations in a
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manner such that the facility and
operations can resume at some point
in the future.

And, fifth, deconstruction and
site restoration.

Let me turn it over to
Ms. Caroline Blanco.

MS. BLANCO: Thank you,

Dr. Gaume. Good morning. My name
is Caroline Blanco. 1 am the
assistant general counsel at
National Science Foundation, and |
oversee environmental matters.

So today’s scoping meeting, as
Dr. Gaume expressed, is to
introduce you to the proposed
preliminary alternatives that NSF
has identified and to request
public input on those proposed
preliminary alternatives.

As 1s said 1In the handouts and
on the boards outside, NSF 1is
requesting public comments through
June 23rd of this month. The

public comments can be received
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either today during this meeting or
by email or by regular U.S. mail.

We are requesting again that
these comments go to these
preliminary proposed alternatives
so that we have refined which
alternatives we will analyze in the
environmental impact study process.

And once we receive the
comments, we will prepare a draft
environmental impact statement, and
that document will include an
analysis of Impacts that are
anticipated on the preliminary
proposed alternatives. And the
resources that will be analyzed
include all of these here,
including air quality, biological
resources, cultural resources,
et cetera.

I would like to emphasize that
this 1s a public process and that
no decision has been made. The
ultimate decision will not take

place for over a year from now and

10
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will take i1nto consideration
information on the environmental
impacts that will be considered
through NSF’s environmental impact
statement process, including other
very Important considerations, such
as science, budget, and other
considerations. But this is
process is -- involves the
environmental impacts of proposed
alternatives.

And the next step will be, as 1
mentioned, the preparation of a
draft environmental iImpact
statement that we anticipate will
be issued 1n the late fall of this
year.

Once 1issued, that will begin a
45-day public comment period. And
during that public comment period,
we will return here for two more
public meetings, one in San Juan
and one i1n Arecibo. And, again,
during those public meetings, the

public will have an opportunity to
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submit oral comments. And, also,
at that time during the 45-day
public comment period, just as is
the case here, people can submit
comments either through email or
regular mail.

And after we receive those
comments, NSF will consider them,
and we will adjust the draft
environmental impact statement
accordingly and produce a final
environmental impact statement.

And then the final
environmental impact statement we
anticipate will be issued in the
late spring of 2017.

After the final environmental
impact statement is issued, NSF

will take Iinto consideration the

environmental impacts in the final

environmental impact statement and

then also consider the scientific
merits, budget constraints, and
other factors before issuing a

final decision. And that will

12
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probably take place at some point
in the summer of 2017.

The time frames are rough
estimates at this point because
this 1s a public process and it
will depend on what type of
comments we receive from the
public. We also have a Web site on
the AST division Web -- that iIs on
the handouts, the Web addresses at
the bottom of this handout. And 1
would encourage you to periodically
check that Web site to keep
informed on the process.

Thank you very much. We will
now take public comments.

MS. ALMODOVAR: (Speaking in
Spanish.) 1 have here the list of
people that have signed up to ask
questions if people are not sure.
I am going to read your names, SO
bear in mind that Mayra is
translating here.

First person is Hilda Colédn.

Second person Carla Coldén. No?
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Okay .

Brett Isham.

MR. ISHAM: Right here. 1 have
a few -- I am from Interamerican
University in Bayamén. | am a

little bit confused about what
you’re asking here because of

the -- 1 guess it doesn’t include
discussion of the alternatives or
just the environmental impact of
each alternative, which I have --
and the socioeconomic impacts
include things like education and
research impacts on, for example,
Interamerican University?

MS. BLANCO: At this stage,
this 1s a very preliminary stage in
the process. At this stage, the
scoping process is designed to
identify preliminary proposed
alternatives and to receive public
input on those alternatives
themselves. It 1s not the stage
where we are looking at

environmental impacts yet. That



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

stage will occur at the draft
environmental impact statement
process.

MR. ISHAM: Okay. So 1 would
like to echo the comment of
Dr. Gaume. 1 think that some of
the information in the portfolio
review is correct. And I don’t --
I just wonder if the information 1in
various reviews is fact checked --
you don’t have to answer that right
now -- because 1 hear a lot of
comments that some of it iIs not
correct.

It was also my iImpression --
which 1 don’t know 1f everyone
would agree with me, but It was my
personal impression that the
mandate of the new management of
Arecibo that took over at the last
competition, their mandate was to
seek -- already implement the
second on your list, not continue
operations as they had been, but to

seek new collaborators. Sorry.

15
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And I think also that -- so,
anyway, my impression was that the
second alternative was intended to
be the current state of Arecibo.

And the third alternative to
move toward education, | believe
that Arecibo Observatory, and I am
sure there could be more done, but
I believe that i1t is already one of
the NSF facilities in terms of the
national facilities that has some
of the most extensive education
programs. For example, 20,000
students from Puerto Rico every
year visit the observatory and the
education center, which 1s a pretty
nice science museum. And there are
or have been quite a few programs
for students -- high school
students and high school teachers
to Improve science education in
Puerto Rico.

I guess a couple other things I
wanted to point out.

MS. BLANCO: Excuse me. 1 just

16
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wanted to be sure other people have
an opportunity.

MR. ISHAM: Yes.

MS. BLANCO: Perhaps if you
could hold your comments the
remainder of --

MR. ISHAM: That’s fine.

MS. BLANCO: -- and see for
other people. |If we have time
remaining, we would welcome
additional comments.

MR. ISHAM: Okay. That’s fine.

MS. BLANCO: And if there is no
time, you can, of course, still
submit comments by email or by
mail.

MR. ISHAM: All right.

MS. BLANCO: Thank you.

MS. ALMODOVAR: Next is Xavier

Siemens.
MR. SIEMENS: 1 can actually
translate myself. It might be a

little bit more quick. There may
be some jargon that will be a

little bit easier.

17
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Okay. So my name i1s Xavier
Siemens, and 1 come from Milwaukee,
where 1 am a faculty member at the
University of Wisconsin.

I am here to talk about, 1
guess, iIn that list of things sort
of cultural iImpacts or sort of
human environmental issues. 1 am
here on behalf of the North
American Nanohertz Observatory for
Gravitational Waves, NANOGrav, a
collaboration that involves over
100 students and scientists from 15
institutions in the U.S. and
Canada.

I am also the chair of the
NANOGrav collaboration and the
director of the National Science
Foundation’s NANOGrav Physics
Frontiers Center.

Using Arecibo, our
collaboration is doing
gravitational wave astronomy. We
are leading the search for

low-frequency gravitational waves
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produced by the mergers of
supermassive black holes that live
at the centers of galaxies.

These low-frequency
gravitational waves have periods 11
orders of magnitude longer than
those discovered by LIGO and
announced earlier this year. By
continuously monitoring millisecond
pulsars with Arecibo and the Green
Bank Telescope i1n West Virginia, we
are building an observatory much
like LIGO but that will open a new
window onto a completely different
part of the gravitational wave
spectrum.

We are now at a time when we
have reached unprecedented
sensitivities and expect to make a
detection soon. Arecibo is the
most sensitive radio telescope in
the world and a lack of access to
this instrument would cripple our
observatory, we would lose a factor

of 2 iIn sensitivity, seriously

19
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damaging U.S. leadership in this
field.

Given the unprecedented
sensitivity of NANOGrav, which is
the result of our access to the
best facilities in the world,
Arecibo being the most sensitive,
and LIGO”s recent gravitational
wave discovery announcement, which
was appropriately announced with
much fanfare by both LIGO folks and
NSF, and has already received
several major scientific prizes, we
were surprised to hear about NSF’s
decision to conduct this review.

To be clear, what we are
putting in peril are three things:
The research and careers of our
more than 100 scientists and
students of NANOGrav, our U.S.
leadership 1n this field, and a new
scientific discovery as profound as
the one announced by LIGO earlier
this year.

MS. BLANCO: Thank you.
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MS. ALMODOVAR: Next person 1s
Qihou Zhou.

MR. ZHOU: My name is Qihou
Zhou. Q-i-h-o0-u, Z-h-o-u, i1If that
helps.

I come from Miami University.
I am professor of the electrical
and computer engineering
departments. But I am here mainly
on behalf of ASAP, Arecibo Science
Advocacy Partnership, which
consists of up to 150 members. By
training, 1 am an atmospheric
scientist.

Another representative from
ASAP, Scott Ransom, 1s going to
speak tonight.

So 1 am going to speak mainly
on two aspects. The first one is
impact of the Arecibo facility for
the study of climate change and
space environment.

Arecibo Observatory is
perhaps -- 1 would say definitely

the only facility that can probe

21
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from the ground level to the
deepest part of space. And is
certainly true that Arecibo
Observatory is the only facility in
the world that can study the
atmosphere continuously from the
ground level to several thousand
kilometers. This unmatched
capability makes it a primary
instrument iIn studying our spatial
environment, including climate
change. One indicator of climate
change lies in the upper atmosphere
temperatures from 100 kilometers to
600 kilometers. As the surface
temperature rises, the upper
atmosphere cools. We know that
ground temperature has significant
local variations. The upper
atmosphere temperature IS more
homogenous. Clearly, the longer
the data set is available, the
easier it is to discern any
long-term change. Continuous

operation of Arecibo is important
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to understand climate change and
our spatial environment.

The second aspect that I want
to speak about is impact of Arecibo
on STEM education. It is well
known that Arecibo hosts many, many
high school students on a yearly
basis. The Arecibo Observatory
also Inspires many undergraduate
students engaged in STEM studies.

THE INTERPRETER: In? 1°m
sorry.

MR. ZHOU: STEM, Science,
technology, engineering and math.

As an example, Miami University
has an annual faculty-led winter
study-away workshop using the
Arecibo Observatory. Students come
to the observatory to take and
analyze the data and to experience
the local culture. In 2015 and
2016, there were 14 and 19
students, respectively,
participating in the Miami-Arecibo

workshops. Additionally, there are
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another 5 to 8 Miami students
working on capstone and research
projects using the Arecibo data
every year.

Well, actually, 1 have a long
quote from a student about how he
is Inspired by his experience here,
but 1 think for the sake of time, |
am just going to submit this
written statement.

MS. BLANCO: Yes. Thank you.
We have at least three more
speakers who have indicated they
would like to speak. And if --
again, if you would like to speak
at the end of that, again, you are
more than welcome to if we have
time. We have this room until
11:30. Thank you.

MS. ALMODOVAR: The next person
is José Molina.

MR. MOLINA: Hi. 1 am from the
National Space Society.

Well, 1 want to point out here

that we have Luisa Zambrana. She
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iIs the founder and director of the
Space Academy. And we have a
couple of students back there which
are -- that have been inspired, you
know, by the facility, by the
science there. So it i1s really
important that we keep the
education aspect in line.

Furthermore, 1 would like to
add for the alternatives and
resources areas, | don’t see the
commercialization or a partial or
full commercialization of the
Arecibo facility, so | suggest to
study the possible public
partnership.

And, yeah, that’s all | have.
Thank you.

MS. BLANCO: Thank you.

MS. ALMODOVAR: The next person
iIs Luisa Fernando-Zambrana.

MS. FERNANDO: Good afternoon.
Good morning. My name is Luisa
Fernando-Zambrana. 1 am here as a

member of the National Space
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Society. And 1 also work at the
Arecibo Observatory; although, my
statements do not reflect those of
the Arecibo Observatory, U.S. SRI,
S-R-1, or the Metropolitan
University or any of i1ts partners.
I am here as a citizen and as a
scientist.

I wonder how will this new plan
will ensure that the future of the
Arecibo Observatory is not
determined by a private interest,
but, also -- but, indeed, for the
benefit of the science and for the
benefit of Puerto Rico.

We don’t need to remind
everybody that Arecibo was the
first telescope to discover an
exoplanet or how many students have
walked through its hallways or
produced a dissertation thesis
relating to 1ts science.

Now it is my turn. | am
writing my dissertation thesis

using the single dish largest radio
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telescope 1n the world. And for
this, 1 have a vision where other
scientists will be able to follow
my road, as have those students
from the Space Academy.

I only want to invite the NSF
office assigned with this task to
take a detailed view on what has
happened with its previous attempts
to have the observatory continue
producing science. Partnerships
indeed have flourished and
developed amazing science. But,
however, it has created reemergence
of profits within the observatory,
which has led to a decrease iIn the
best use of the funds. So let’s
take as an example what we have
done already, learn from it, and
try to get everybody’s input to
keep Arecibo open. Thank you.

MS. ALMODOVAR: Amanda? Next
person is Amanda Marin Morales.

MS. MARIN: Amanda Marin

Morales.
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Good morning to all. 1 have
collaborated for 17 years with the
public schools of Puerto Rico, and
I know firsthand the impact that
the Arecibo Observatory has in our
high school students and their
education, and I believe that it
does not fit in my mindset to close
the Arecibo Observatory.

In my vision, it does fit the
possibility of future students
pursuing their careers in sciences,
and since maybe in our high
schools, they do not provide enough
information or tools for students
to elaborate iIn sciences, 1t 1iIs
wonderful to see how these students
flourish iIn the Arecibo
Observatory, because the Arecibo
Observatory is not only for the
students iIn Puerto Rico, it is also
for the Caribbean, for Latin
America, for all of them.

What we need is to develop more

scientists, more scientists of the
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stature of Luisa and the scientists
that we have here. Scientists is
what we need the most.

MS. ALMODOVAR: Thank you.
Next person, Wilbert Ruperto.

MR. RUPERTO: Good morning,
ladies and gentlemen. My name is
Wilbert Andres Roberto Hernandez,
and I am 16 years old. I am an
Arecibo Observatory Space Academy
spring 2015 semester alumni, and 1
currently work at this institution
as a teacher’s assistant. This 1is
a precollege research program for
high school students in Puerto
Rico. My participation in this
program began in January 2015, and
my life has not been the same since
then.

Let me tell you a bit of
backstory about myself. Ever since
I was a small child, I dreamt of
becoming an astronaut. And as I
grew older, I grew fond of science

and space through school classes
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and some other medias for
information, such as the Internet.
However, | was missing a very
important part in my journey to
become an astronaut, and it was
hands-on research experience and
understanding of the scientific
method.

AOSA, the Arecibo Observatory
Space Academy, represented the
opportunity to gain that knowledge
and experience and also help me
decide on what 1 would study in
college.

Once | was accepted in the
academy, 1 noticed how I began
evolving as both an individual and
a team member through the
acquirements of new skills such as
scientific research planning and
execution and data analysis and the
refinement of many others, such as
public speaking and interaction
using English as a second language

and teamwork. In addition, |

30
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developed a higher sense of respect
and responsibility towards myself,
my peers, and science as a branch
of study.

As | continued iIn the program,
I also got to meet many people,
including scientists and fellow
space geeks, whom all contributed
in some way or another to my
increasing affection towards the
Arecibo Observatory.

I consider every Saturday spent
at AO, Arecibo Observatory, as a
privilege and an honor that
inspired me even more to pursue my
path to the stars.

Even though after 1 finished my
research and presented it and
obtained my graduation diploma from
this academy, 1 felt that I wasn’t
done. 1 felt 1 wanted to do more
and went and applied once again to
this academy and to which I was
later reaccepted as a teacher’s

assistant. Since then, 1 have
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grown and met even more amazing
people while working in this
position. 1 can even say that I
have found a second family and a
second home at Arecibo.

Today, I can say that every
moment spent at AO has iImpacted my
life in a great manner, a true
life-changing experience, and 1 am
eternally grateful to everyone who
helped make it so.

With the closing of the
observatory, 1 would be losing my
second home and one of my favorite
places in the world. But what
worries me the most i1s the fact
that closing the observatory will
be also closing a door to many
hopeful teenagers that see the
facility and the space academy as
an alternative and an additional
learning system and even a
definitive path to reaching their
professional goals. | want the

observatory to keep inspiring
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people, like us, the AOSA alumni,
to study a career in any of the
STEM branches and together build a
better future where human
advancement 1s greater.

I call upon you, distinguished
members of the NSF and other
agencies and institutions, to take
into consideration the impact the
Arecibo Observatory has on the
Puerto Rican youth and population
in overall. Thanks.

MS. ALMODOVAR: Miguel
Sarriera.

MR. SARRIERA: Good morning.
My name 1s Miguel Sarriera. 1 am a
resident of the town of
Quebradillas iIn the northern coast
of Puerto Rico, and I frequently
use and enjoy the scenery on the
surrounding natural areas to the
Arecibo Observatory.

In the year 1960, specifically
on June 14th, The Government of

Puerto Rico enacted Law No. 88.
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That law was designed to promote
and protect the establishment and
operations of the Arecibo radio
observatory.

To do that, it included several
prohibitions about activities
within a radius of four miles to
the Arecibo Observatory. Those
prohibitions included the
construction and operation of
transmission and distribution --
high voltage transmission and
distribution lines, AM, FM and TV
transmitters, and the operation of
a wide array of electric appliances
and systems.

As a result of those
prohibitions, development within
this radius has been extremely
limited. As an indirect
consequence of those prohibitions,
we have an exuberant and incredibly
beautiful natural area and a very
important example of the ecology of

the northern Karsticas region 1in
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Puerto Rico. We are talking here
about a total of 32,172 acres.

This i1s a scoping meeting for
the development or the -- yes,
development of an environmental
impact statement. My request to
the NSF is that this document
should include a section studying
the environmental impact of other
alternatives that represent a
cessation of the operation of the
observatory in relation to these
prohibitions. Because if there 1is
no observatory, these prohibitions
are irrelevant, and the indirect
environmental benefits that they
currently represent will be no
longer available and that will have
an environmental impact. And that
will be my request.

MS. BLANCO: Thank you.

MS. ALMODOVAR: We have one
more person signed up. Carla
Coldn.

MS. COLON: Good morning. 1 am



© 0 N o 0o M~ W N P

N N NN NN P B R R R R R R R
g N W N B O © ®© N O O M W N P O

small. Well, 1 have seen that
between all of you grown people and
a lot of big titles and all of
that, 1 am just a little girl. But
just like you, the Arecibo
Observatory Space Academy inspired
me and gave me love to science.

My speech will be like really
short. But I just want to say
that -- encourage you just to not
change our hopes. You know, the
educational system of Puerto Rico,
it doesn’t give that much emphasis
to science. The observatory gives
us hope. It gives us hope and
gives us desire for more. So,
please, keep it just -- keep an
open mind for us.

MS. BLANCO: Thank you.

MS. ALMODOVAR: So we have
already gone through everyone who
wrote themselves down, and she has
asked me for a chance, and you will
have another chance. Okay.

MS. MARTORELL: (Speaking in
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Spanish) Good morning. My name 1is
Deborah Martorell. 1 am a
meteorologist and science reporter
for WAPA TV. I worked in WAPA TV
for 22 years, and I have had a
journalism career for 30 years.

I am here dealing with the
coverage of the hearing. 1 do not
usually intervene or give my input
in settings like this, especially
because of the coverage, but 1 have
an obligation as a citizen and as a
witness of the Arecibo telescope to
give my opinion.

For years | have been in charge
of the work that the Arecibo
Observatory does in terms of the
meteorology and also in the
educational aspect. It iIs a very
special place for Puerto Rico, not
only for its historical value, but
also for i1ts scientific value that
it has for the people. 1 am also
witness to its scientific value and

also to a day like today, meteor of
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an asteroid that i1s passing by at a
100,000 miles right now that 1is
being observed at the Arecibo
Observatory.

It is very important for us to
save the Arecibo Observatory.
Puerto Rico is going through a very
serious economic situation which is
directly affecting the educational
part. 1 have been a witness to how
there 1s no money to even tend to
children of special education. 1
have been a witness to how the
Arecibo Observatory has been -- 1is
an important place in promoting
that study of sciences and
education as in the space academy.

I do hope you take this in
consideration when you deal with
the alternatives for the Arecibo
Observatory, because it Is a very
valuable piece of education and
science for Puerto Rico.

Thank you.

MS. BLANCO: Thank you.
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MS. LOPEZ: Good morning. My
name is Adriana Lépez. |1 am 14
years old. And 1 was an alumni of
the fall class of 2015. And I can
say that Arecibo Observatory Space
Academy has had certainly a great
effect and has had a great impact
on my life.

Always in my life I have been
fascinated with space, and it has
led me to join several camps, but
none of them affected me like AOSA.
This academy provided me with
skills not even my own academic
institution did. 1 learned and
experienced how to truly work in
team, keep track of my work, and
even organize my own journal.

This has even led for my own
study method to be formed. And for
example, while I was in school, |
was rather bored, but once 1 joined
AOSA, 1 was full of things, and |
had to organize myself. One of the

requirements was to even create
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your own research project, and that
was extremely hard. So I can
certainly say that the impact and
the amount of things 1 just learned
because of AOSA is monumental and
can greatly affect any teenager
that truly puts their mind to it.

So with this I end that I am
considering becoming a teacher’s
assistant next semester if the
Arecibo Observatory is still open.

Thank you very much.

MS. BLANCO: Thank you.

MS. ALMODOVAR: We have one
more comment.

MS. COLON: Thank you very
much. My name is Hilda Coldén, and
I wanted just to add two or three
aspects to what has already been
said.

One of them is that 1 received
a request from the Angel Ramos
Foundation president because he
wants to let you all know that the

foundation is very iInterested 1In
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participating iIn this and that they
will be submitting a written
opinion with a written document by
June -- earlier than June 23rd.
Just for the record.

On the other hand, I cannot
tell you how impressed I am with
the participation of the students
and everybody here. And 1 also
want to add that the experience
with the undergraduates as well as
graduate students at the Arecibo
Observatory is just as iImpacting as
what you have just recently heard.

Now, we are also looking at
another factor as a faculty member
in Puerto Rico, and that’s the
special education area. And that’s
another area in which we intend to
participate very soon in an
organized way using the science of
the Arecibo Observatory as the
means.

So at this point I think 1 am

going to stop because you know the
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rest of the story of what 1 was
going to say. Thank you very much
for your attention.

MS. BLANCO: Thank you. Is
there anybody left who would
still -- would like to speak who
hasn”t had a chance to do so?

We will ask people who haven’t
yet spoken first and then we will
go back to anyone still left.

MR. LUGO: So I am Ramon Lugo
from the University of Central
Florida.

So two questions. You don’t
really describe the review process
with respect to externals like
Congress and the Office of Science
and Technology policy.

And then, finally, also, are
you having a group of external
consultants review your
contractor’s work? In NASA, when
we do environmental impact
statements, we always bring in

external stakeholders and experts
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to review the contractor’s work
before the final decision iIs made.
So are you doing that as well?

MS. BLANCO: The Ffirst question
you asked with regard to external
reviews by other agencies and
Congress, that is not part of the
environmental impact statement
process under the National
Environmental Policy Act. However,
there are other federal agencies,
Congress. This 1Is an open process.

MR. LUGO: Right.

MS. BLANCO: We noticed this
process in the Federal Register.
So, therefore, any federal agency
or congress or any member of the
public who wishes to comment may do
so.

The second question you asked
was with regard to contractor
oversight. NSF is fortunate to
have the contracting services of
CH2M Hill to help support NSF 1in

this process. However, NSF is
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ultimately responsible for this
process and conducts very careful
oversight. And NSF is here today,
and we will be here again when the
draft environmental iImpact
statement comment period commences,
and we are taking the lead role
throughout this process. Thank
you.

Other people who haven’t yet
spoken?

Okay. Then I would like to
offer the opportunity to continue
speaking if you wish.

MR. ISHAM: Brett Isham from
Interamerican University,
electrical and computer
engineering.

I just wanted to mention some
of our projects that we have that
are related to Arecibo Observatory.

On the Aguadilla campus of
Interamerican University, we are 1in
the process of constructing a

high-frequency array of radio
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antennas. We also have a -- we are
a lead institution on a Puerto Rico
CubeSat project which also has a
high-frequency radio instrument on
board. Both of these projects have
direct ties to Arecibo Observatory
because they will be used in joint
observations of the atmosphere and
with the high-frequency atmospheric
modification Ffacility at Arecibo.
And one of the primary motivations,
also, of both projects is
undergraduate student
participation.

I also wanted to mention
because some -- there are other
institutions whose representatives
are not here that have projects
related to Arecibo. University of
Colorado has an HF radar in Cayey.
So that i1s -- also contributes to
joint observations with Arecibo and
will with our Interamerican proje<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>