
APPENDIX A

CORRESPONDENCE





From: PATTERSON, PATIENCE E [patience.patterson@dhs.gov] on behalf of
AJOSEACOMMENTS [Ajoseacomments@dhs.gov]

Sent: Friday, January 28, 2011 12:53 PM

To: Ginger Ritter

Cc: Howard Nass

Subject: RE: SBInet Program

Dear Ms. Ritter:
Thanks for your email.  The completion of the AJO-1 tower project is still on-going and has not 
been cancelled in the sense of stopping.  This project will go to completion.  After extensive 
review, Secretary Napolitano has directed CBP to end SBInet as originally conceived and 
instead implement a new border security technology plan, which will utilize existing, proven 
technology tailored to the distinct terrain and population density of each border region.
Our nation's border security is still very much a high priority and projects to enhance border 
security will continue.
Please do provide comments on the Supplemental Draft EA that you have mentioned.  As our 
other projects move forward, we will be in touch to share future information regarding our 
environmental compliance requirements.
Thank you very much.
Sincerely,
Patience

Patience E. Patterson, RPA
Manager, Environmental Resources
Office of Technology Innovation and Acquisition US Customs and Border Protection
1901 S. Bell Street - 7th Floor - #734
Arlington, VA 20598
Desk: (571) 468-7290
Cell: (202) 870-7422
Fax:  (571) 468-7391
patience.patterson@dhs.gov

From: Ginger Ritter [mailto:GRitter@azgfd.gov]
Sent: Wednesday, January 26, 2011 4:24 PM 
To: AJOSEACOMMENTS 
Subject: SBInet Program
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Hello,

I’m contacting you to find out if you are still moving forward with this project (SBInet Ajo 1 Tower Project, Ajo
Station’s Area of Responsibility, US Border Patrol Tucson Sector, AZ). If so, I will proceed with review of the SEA
and submit comments.

Ginger Ritter
Project Evaluation Program Specialist

Phone: 623-236-7606
Fax: 623-236-7366 

Arizona Game and Fish Department-WMHB  
5000 West Carefree Highway
Phoenix, Arizona 85086 

If you want to learn ways to get connected to the outdoors, visit http://www.azgfd.gov/getoutside .

Sign up for enews:
Receive the latest news and information on wildlife issues and events, outdoor tips, education programs, 
regulations, and more...
http://www.azgfd.gov/eservices/subscribe.shtml
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From: PATTERSON, PATIENCE E [patience.patterson@dhs.gov] on behalf of
AJOSEACOMMENTS [Ajoseacomments@dhs.gov]

Sent: Friday, January 28, 2011 12:53 PM

To: Howard Nass

Subject: FW: SBInet Program

Howard,

I just responded to this email.

Paddie

From: Ginger Ritter [mailto:GRitter@azgfd.gov]
Sent: Wednesday, January 26, 2011 4:24 PM 
To: AJOSEACOMMENTS 
Subject: SBInet Program

Hello,

I’m contacting you to find out if you are still moving forward with this project (SBInet Ajo 1 Tower Project, Ajo
Station’s Area of Responsibility, US Border Patrol Tucson Sector, AZ). If so, I will proceed with review of the SEA
and submit comments.

Ginger Ritter
Project Evaluation Program Specialist

Phone: 623-236-7606
Fax: 623-236-7366 

Arizona Game and Fish Department-WMHB  
5000 West Carefree Highway
Phoenix, Arizona 85086 

Page 1 of 2

7/1/2011file://K:\Projects\80306407_SBInet_Environmental_Compliance_Support\SEA_189\SEA\D...



If you want to learn ways to get connected to the outdoors, visit http://www.azgfd.gov/getoutside .

Sign up for enews:
Receive the latest news and information on wildlife issues and events, outdoor tips, education programs, 
regulations, and more...
http://www.azgfd.gov/eservices/subscribe.shtml
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From: PATTERSON, PATIENCE E [patience.patterson@dhs.gov] on behalf of
AJOSEACOMMENTS [Ajoseacomments@dhs.gov]

Sent: Thursday, February 03, 2011 9:38 AM
To: Howard Nass
Subject: FW: Draft Supplemental Environmental Assessment for SBInet Ajo 1 Tower

Project

Importance: High

Howard,
See below.
Paddie

From: Wendy S. LeStarge [mailto:LeStarge.Wendy@azdeq.gov]
Sent: Wednesday, February 02, 2011 4:03 PM 
To: AJOSEACOMMENTS 
Cc: Linda C. Taunt 
Subject: Draft Supplemental Environmental Assessment for SBInet Ajo 1 Tower Project

On behalf of Linda Taunt, Deputy Division Director of the Arizona Department of Environmental Quality, Water 
Quality Division (ADEQ): 

We received the Draft Supplemental Environmental Assessment and Proposed Finding of No Significant Impact 
for the SBInet Ajo-1 Tower Project, Ajo Station’s Area of Responsibility, U.S. Border Patrol Tucson Sector, 
Arizona. We agree with the mitigation measures, if required, of a Clean Water Act section 404 permit, and a 
Construction General Permit under the Arizona Pollutant Discharge Elimination System program. ADEQ does not 
see any other impacts related to water quality. We appreciate the opportunity to review and provide comments.

Wendy LeStarge
Environmental Rules Specialist
Arizona Department of Environmental Quality
Water Quality Division
(602) 771-4836

NOTICE: This e-mail (and any attachments) may contain PRIVILEGED OR CONFIDENTIAL information and is intended only for the 
use of the specific individual(s) to whom it is addressed. It may contain information that is privileged and confidential under state 
and federal law. This information may be used or disclosed only in accordance with law, and you may be subject to penalties under 
law for improper use or further disclosure of the information in this e-mail and its attachments. If you have received this e-mail in 
error, please immediately notify the person named above by reply e-mail, and then delete the original e-mail. Thank you.
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7 February 2011

Ms. Patience E. Patterson, RPA
U.S. Department of Homeland Security
SBInet Program Management Office
1901 S. Bell Street, Room 7-090
Arlington, VA 20598

Dear Ms. Patterson, 

In response to the SBInet Ajo-1 Tower Project draft SEA and proposed FONSI, the 
following comments are submitted on behalf of numerous astronomical observatories in 
the area.  For reference, we attach our previous comments on the draft EAs for the Ajo-1
and Tucson West projects since both projects raised similar concerns.  Also appended 
below is an email sent to ajoseacomments@cbp.dhs.gov on 7 Feb. 2011 regarding the 
SEA for the Ajo-1 project, from Harvey Liszt who serves as Spectrum Manager for the 
National Radio Astronomy Observatory (NRAO).  

Kitt Peak National Observatory (KPNO) hosts the facilities of consortia that operate two 
radio telescopes (for the NRAO and the Arizona Radio Observatory) and numerous 
optical telescopes on Kitt Peak.  Given that our radio observatories operate in the 
frequency range identified and given our prior comments (attached), we do not feel that a 
FONSI is appropriate.  This applies even for the alternative cases in the Ajo-1 draft SEA 
which note that the RF environment would not result in significant adverse impacts to 
observatories (Section 3.14.2.3 on p. 3-51) and that transmitters and sensors would 
operate below 30 GHz and would not result in significant adverse impacts to 
observatories (Table 2-3 on p. 2-27).  Our observatories operate at frequencies in this 
range and thorough analysis needs to be performed before such claims can be made (ref. 
Appendix 4 of this email's attachment: filename 
080705.SBInetTucsonWestEAComments.final.pdf).  We urge the DHS and SBInet
planning and engineering teams to coordinate all proposed RF devices with the NSF, 
NRAO, and KPNO.  

Kitt Peak National Observatory (KPNO) is part of the National Optical Astronomy 
Observatory (NOAO).  NOAO is the national center for ground-based nighttime 
astronomy in the USA and is operated by the Association of Universities for Research in 
Astronomy (AURA) under cooperative agreement with the National Science Foundation 
(NSF).  



We are pleased to see the statements in Section 3.15.1.2 on p. 3-52 that none of the 
towers currently planned would be constructed at heights greater than 180 feet and the 
implication that they might not be lit other than if unavoidable during nighttime 
construction.  We suggest clarifying that statement to say that the towers would not be lit 
when not required by FAA regulations and that when lighting is required, steady red 
would be used (ref. this email's attachment: 091010.SBInetAjo1EAComments.final.pdf).  

We suggest that the last paragraph (Section 3.15.1.2 on p. 3-52) referring to nighttime 
construction be corrected from "bulbs designed to ensure minimal increase in lighting 
would be minimized" to a more appropriate statement.  We believe the intent was to 
minimize impact and this is done through a combination of techniques including reducing 
lighting levels to the minimum required, having no light emitted above the horizontal, 
using low-pressure sodium lamps when possible, and ensuring that lights are turned off 
when work is complete each evening that nighttime work is unavoidable.

Our observatories have extensive experience working with our communities to address 
lighting and radio frequency interference issues.  We offer our assistance in assessing the 
issues and appropriate mitigation measures.  The KPNO director's office has offered to 
serve as a single point of contact for questions or comments based on this submission.  
Please contact Elizabeth Alvarez at ealvarez@noao.edu or 520-318-8414.

Sincerely, 

Elizabeth M. Alvarez del Castillo  

Assistant to the Director
Kitt Peak National Observatory / NOAO  



Appended for Reference:  Comments submitted from Harvey Liszt, NRAO

Subject: NRAO Comments on SBInet Ajo-1 Tower Project draft SEA and proposed 
FONSI
Date: Mon, 07 Feb 2011 16:58:18 -0500
From: Harvey Liszt <hliszt@nrao.edu>
Reply-To: hliszt@nrao.edu
Organization: National Radio Astronomy Observatory, CV
To: ajoseacomments@cbp.dhs.gov

Dear Sirs:

On behalf of the National Radio Astronomy Observatory (NRAO, see 
http://www.nrao.edu) that operates the 25-m VLBA telescope on Kitt Peak using various 
frequency bands between 608 MHz and 89 GHz.

With regard to statements in your documentation such as

"Transmitters and sensors associated with the SBInet Ajo-1 Tower Project would operate 
below 30 GHz. Therefore, the RF environment ... would not result in significant adverse 
impacts to observatories ... "

and

"The Modified Foundation Alternative would have a similar design and equipment as 
TCA-AJO-189; therefore, impacts from the Modified Foundation Alternative would be 
similar to those described for Proposed Action in the 2009 Ajo-1 EA (CBP 2009). 
Transmitters and sensors associated with the SBInet Ajo-1 Tower Project would operate 
below 30 GHz. Therefore, the RF environment created by the installation, operation and 
maintenance of the communication system on the proposed tower would not result in 
significant adverse impacts to observatories, human safety or the natural environment."

The assertion that, because they operate only below 30 GHz, your towers will have no 
effect on the environment, appears not to account for the operation of a radio telescope in 
the same frequency range on Kitt Peak.  Detailed studies of the potential for interference 
to radio astronomy, recognizing international standards, must be conducted before such a 
conclusion may safely be made.

regards, Harvey Liszt





Smithsonian Astrophysical Observatory
Fred Lawrence Whipple Observatory

P O  Box 6369 
670 Mount Hopkins Road 
Amado  AZ  85645-6369  U S A
520.670.5701 Telephone 
520.670.5714 Fax

October 9, 2009 

Ms. Patience E. Patterson, RPA 
U.S. Department of Homeland Security 
SBInet Program Management Office 
1901 S. Bell Street, Room 7-090 
Arlington, VA  20598 

Dear Ms. Patterson, 

In response to the SBInet Ajo-1 Tower Project Environmental Assessment (EA) and Proposed FONSI, the 
following comments are submitted on behalf of numerous astronomical observatories in the area affected 
by the proposed SBInet Ajo-1 Tower Project.   Since the Ajo-1 EA seems to echo the Tucson West Draft 
EA, we have attached our previous letter of comment for the Tucson West EA for your reference.

We are glad to see the Ajo-1 EA does contain language addressing certain outdoor lighting concerns.  We 
have included comments recommending more precise language and lighting practices that would reduce 
harm to optical astronomy.  White strobe lights on towers are particularly troublesome.   In addition, the 
SBInet towers are to work in conjunction with highway checkpoints, yet extremely overly-bright 
checkpoint lighting is not addressed.  In spite of several years of our attempts to communicate this to the 
CBP, checkpoint lighting has not improved. 

To our knowledge, neither the CBP nor its representatives contacted any of the area observatories during 
the preparation of this EA.  No one in the EA list of preparers shows any expertise in radio frequency 
interference or light pollution. 

While the SBInet Ajo-1 Tower Project Environmental Assessment FONSI concludes no significant impact 
will result, what is the path for redress if these towers do indeed cause significant harm to our research? 

Our observatories have extensive experience working with our neighbors to address lighting and 
radio frequency interference issues. We offer our assistance is assessing the issues and are 
concerned they were not better identified and addressed in the SBInet Ajo-1 Tower Project EA and 
Proposed FONSI.  The director’s office at Kitt Peak National Observatory has offered to serve as a single 
point of contact for questions or comments based on this submission.  You may reach Ms. Elizabeth 
Alvarez in the director’s office at ealvarez@noao.edu  or 520-318-8414. 

Respectfully,

Dr. Emilio Falco, Project Director, Fred Lawrence Whipple Observatory

Encl:  Tucson West Draft EA comments





Smithsonian Astrophysical Observatory
Fred Lawrence Whipple Observatory 

P O  Box 6369 
670 Mount Hopkins Road 
Amado  AZ  85645-6369  U S A
520.670.5701 Telephone 
520.670.5714 Fax

Proposed SBInet Ajo-1 Tower Project EA comments
October 9, 2009 

Light Pollution

References to outdoor lighting appear on pages 9-11, 37, 178, 191, 229, 235, 271, 273, and 452. 

1.  Tower lights are referred to in several locations with the language essentially being --

Unless otherwise required by the FAA, CBP will use only white (preferable) or red strobe lights at 
night, and these will be the minimum number, minimum intensity, and minimum number of flashes 
per minute (longest duration between flashes) allowable by the FAA. CBP will not use solid red or 
pulsating red warning lights at night. 

White strobe lights cause the greatest harm to astronomy because of the color and flashes.  Red 
strobes cause less color harm but still disrupt measurements because of the flashes.  Steady red 
light causes the least harm. 

As an example, the TV (KMSB) transmission tower in the Santa Rita Mountains near the 
Observatories on Mt. Hopkins has used steady red only for many years without incident.  The 
towers of the electronic site at Melendrez Pass in the Santa Rita’s have no lights. 

How many towers does the CBP deem in need of strobes and where are they located?

2.  We suggest replacing the incorrect term “low sodium lights” with “low-pressure sodium 
lights.”  (This term differentiates them from high-pressure sodium lights.) 

The words “downshielded” or “shielded from top” are unclear and must be replaced with the 
standard terminology: “full cut-off (FCO) light fixtures.”  This is the term accepted and used by 
the lighting industry and lighting designers 



Smithsonian Astrophysical Observatory
Fred Lawrence Whipple Observatory 

P O  Box 6369 
670 Mount Hopkins Road 
Amado  AZ  85645-6369  U S A
520.670.5701 Telephone 
520.670.5714 Fax

Proposed SBInet Ajo-1 Tower Project EA comments
October 9, 2009 

Radio Interference 

The EA says: 

All frequencies used by CBP would be coordinated through the FCC and NTIA as required by NTIA 
regulations. Additionally, transmitters and sensors associated with the SBInet OPCNM project would 
operate below 30 GHz.  Therefore, the RF environment created by the installation, operation and 
maintenance of the communication and radar systems on the proposed towers would have a 
longterm, negligible adverse impact on observatories, human safety or the natural and biological 
environment.

How did the preparers come to this conclusion without consulting radio observatories?   Were 
detailed radio frequency propagation analyses (including harmonics) performed?   No such 
information appears in the EA, thus rendering this conclusion invalid. 



June 30, 2008

Ms. Patience E. Patterson, RPA
U.S. Department of Homeland Security
SBInet Program Management Office
U.S. Customs and Border Protection, Headquarters
1300 Pennsylvania Avenue, NW, Room 7.5B
Washington, D.C. 20229

Dear Ms. Patterson,

In response to the Tucson West Draft Environmental Assessment (EA) and 
Proposed FONSI, the following comments are submitted on behalf of numerous 
astronomical observatories in the area affected by the proposed Tucson West 
Project.  (See Appendix 1 for a list of institutions.)  The premier astronomy 
observatories in the continental USA are in Arizona, California, New Mexico, and 
Texas.  They represent a substantial investment by our federal and state 
governments as well as private enterprises and are a key component of our 
nation’s research infrastructure.  The Arizona Arts, Sciences, and Technology 
Academy recently published an economic impact report citing that by the end of 
2006, investment in capital facilities and land in Arizona for astronomy, planetary 
and space sciences (APSS) had reached well over $1 billion and that in 2006, 
APSS research returned a total economic impact of well over $250 million in 
Arizona alone (Ref. http://www.simginc.com/AASTA/).

We are concerned about the potential for harm to our optical and radio astronomy 
observations and loss of value from that considerable investment because of 
SBInet-produced artificial light at night, degraded air quality, and radio emissions.  
The SBInet radio emissions could cause direct interference with the instruments 
of both radio and optical telescopes due to the proximity of SBInet towers to our 
facilities.  We feel that the EA is incomplete without addressing these previously 
communicated concerns.

Our submission identifies issues that we feel still need to be addressed.

We have communicated with representatives from the Department of Homeland 
Security (DHS), Customs and Border Patrol (CBP), and SBInet several times over 

Buell T. Jannuzi, Director
Kitt Peak National Observatory

950 N. Cherry Ave., P.O. Box 26732
Tucson, AZ 85726-6732

Ph: 520-318-8353
Fax: 520-318-8487
jannuzi@noao.edu



the course of the last year to raise awareness of the potential impact of their 
proposed facilities on the research enabled by our observatories.  We have 
appreciated the willingness of CBP and DHS staff to meet with us in the past and 
look forward to further meetings.  See Appendix 2 for references to past meetings.  

During previous meetings with CBP and DHS personnel, we have discussed 
useful strategies to minimize the adverse impact of artificial light at night on 
astronomy.  We are pleased to see that the draft EA (under section 2.3, Proposed 
Action, p. 27, lines 3-5) cites lighting guidelines that indirectly address these 
issues.  We feel the lighting associated with proposed towers during their 
construction, operation, and maintenance should be assessed for its impact on 
astronomy activities.  An analysis should be based on the proximity and line of 
sight of individual towers to specific telescopes and arrays used for astronomy. 

The placement of towers and associated activity by CBP could channel illegal 
border traffic closer to our observatory sites.  A resultant impact that is not 
assessed in the draft EA is the potential for CBP search vehicles and aircraft to 
illuminate areas and inadvertently damage or destroy sensitive observatory 
detectors or observations.  (See Appendix 3 for a recent example.)  This issue was 
discussed during the October 22, 2007 visit to our observatories by Frank Woelfle 
and colleagues from DHS but does not appear in the draft EA. 

When towers are located near observatories (within a few miles), radio 
transmissions can impact optical as well as radio telescopes since they can affect 
electronic circuits that read signals from sensitive detectors used for astronomy.  
The EA should identify this issue as it relates to additionally planned towers (e.g. 
those on the Tohono O’odham Nation) if their proposed locations are near 
observatories. One tower is within the Mt. Hopkins observatory site.
Frequencies, transmitter power, antenna geometry, and beam patterns should be 
assessed to calculate the effect on observatory equipment.

The draft EA does not identify and assess the possibility of inadvertent radio 
frequency interference (RFI) to radio astronomy equipment at the National 
Science Foundation/National Radio Astronomy Observatory (NSF/NRAO) Very 
Long Baseline Array site at Kitt Peak (VLBA-KP), or at the Arizona Radio 
Observatory sites (ARO) on Mount Graham and Kitt Peak.  Due to their concern, 
the NSF/NRAO initiated extensive discussions with Frank Woelfle of DHS and 
Phil Smith, the SBInet Chief Engineer in August of 2007 (Ref. Appendix 2).  A 
detailed propagation analysis of the radar, motion-sensing equipment, and data 
transmission links to be used on-site during normal operations would determine 
possible interference.  (See Appendix 4 for an example.)  We feel that the NSF 
should be included in this process.

Our observatories have extensive experience working with our neighbors to 
address lighting and radio frequency interference issues.  We offer our assistance 







Appendix 1
Observatories on Kitt Peak

National Optical Astronomy Observatory / Kitt Peak National Observatory and
National Solar Observatory 
Both are operated by the Association of Universities for Research in Astronomy, Inc. under 
cooperative agreement with the National Science Foundation.
NOAO telescopes include:  4-meter Mayall, 2.1-meter, 0.9-meter Coude Feed
NSO telescopes include:  1.6-meter McMath-Pierce Solar telescope, 2x 0.9-meter east and west 
auxiliaries, and the SOLIS (Synoptic Optical Long-term Investigations of the Sun) facility
Public outreach telescopes include:  2x 0.4-meters, 0.5-meter, 0.1-meter Solar telescope 

National Radio Astronomy Observatory (25-m Very Long Baseline Array)
A facility of the National Science Foundation operated under cooperative agreement by 
Associated Universities, Inc. 

Burrell-Schmidt Telescope, CWRU (0.6-meter)
Case Western Reserve University, Cleveland, OH 

Calypso Observatory, Edgar O. Smith (1.2-meter)
Private observatory founded in 1992 

Michigan/Dartmouth/MIT Observatory (1.3-meter and 2.4-meter)
The consortium includes the University of Michigan, Dartmouth College, the Ohio State 
University, Columbia University, and Ohio University.  

RCT (1.3-meter Robotically Controlled Telescope)
Consortium universities and research institutions are The Planetary Science Institute, Western 
Kentucky University, South Carolina State University, Villanova University, and Fayetteville 
State University.  

Southeastern Association for Research in Astronomy (0.9-meter)
The consortium includes Florida Institute of Technology, East Tennessee State University, 
Florida International University, University of Georgia, Valdosta State University, Clemson 
University, Ball State University, Agnes Scott College, University of Alabama, and Valparaiso 
University.  

ARO (Arizona Radio Observatory)  12-meter Telescope
Spacewatch (1.8-meter and 0.9-meter) Telescopes
Bok (2.3-meter) Telescope
University of Arizona, Arizona State University, Northern Arizona University
(ARO includes the Academia Sinica Institute of Astronomy and Astrophysics.)  
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WIYN Observatory (3.5-meter) 
The consortium includes the University of Wisconsin, Indiana University, Yale University, and 
the National Optical Astronomy Observatory.  

WIYN Observatory (0.9-meter)
The consortium includes the University of Wisconsin (Madison, Oshkosh, Stevens Point, 
Whitewater), Indiana University, Bowling Green State University, Wesleyan University, 
University of Florida, San Francisco State University, and the Wisconsin Space Grant 
Consortium.

Observatories on Mt. Hopkins

Fred Lawrence Whipple Observatory, operated by the Smithsonian Astrophysical 
Observatory, has the following facilities.  

MMT 6.5-meter 
A joint facility of the Smithsonian Astrophysical Observatory, the University of Arizona, Arizona 
State University, and Northern Arizona University.  

1.5-meter Tillinghast telescope

1.2-meter telescope

PAIRITEL (Peters Automated IR Imaging Telescope) 1.3-meter

VERITAS (Very Energetic Radiation Imaging Telescope Array System)
Member institutions include the Smithsonian Astrophysical Observatory, Purdue University, 
Iowa State University, Washington University in St. Louis, University of Chicago, University of 
Utah, University of California, Los Angeles, McGill University, University College Dublin, 
University of Leeds, Adler Planetarium, Argonne National Lab, Barnard College, DePauw 
University, Grinnell College, University of California, Santa Cruz, University of Iowa, 
University of Massachusetts, Cork Institute of Technology, Galway-Mayo Institute of 
Technology, National University of Ireland, Galway, and the University of Delaware/Bartol 
Research Institute.

HAT (Hungarian Automated Telescope) network of telescopes
Operated by the Harvard-Smithsonian Center for Astrophysics

Observatories on Mt. Graham

The Mount Graham International Observatory, operated by the University of Arizona, has 
the following facilities.

The Vatican Observatory (1.8-meter Alice P. Lennon Telescope)
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Large Binocular Telescope Observatory (2x 8.4-meter telescope) 
The consortium includes the University of Arizona, Arizona State University, Northern Arizona 
University, Istituto Nazionale di Astrofisica, Osservatorio Astrofisico di Arcetri (Florence), 
Osservatorio Astronomico di Bologna, Osservatorio Astronomico di Roma, Osservatorio 
Astronomico di Padova, Osservatorio Astronomico di Brera (Milan), Max-Planck-Institut für 
Astronomie (Heidelberg, Landessternwarte), Astrophysikalisches Institut Potsdam, Max-Planck-
Institut für Extraterrestrische Physik (Munich), Max-Planck-Institut für Radioastronomie (Bonn), 
the Ohio State University, and Research Corporation (on behalf of the Ohio State University, 
University of Notre Dame, University of Minnesota, and University of Virginia).

Arizona Radio Observatory (ARO) – 10-meter Heinrich Hertz Submillimeter Telescope
University of Arizona, Arizona State University, Northern Arizona University
 (ARO includes the Academia Sinica Institute of Astronomy and Astrophysics.) 

Observatories in the Catalinas

1.6-meter Kuiper Telescope
1.5-meter NASA Telescope
1.5-meter Mount Lemmon Observing Facility Telescope
0.4-meter Schmidt Camera
University of Arizona, Arizona State University, Northern Arizona University

The Korean Astronomy and Space Science Institute 1-meter Telescope

University of Minnesota 1.5-meter Telescope

Public outreach telescopes include: 1.0-meter telescope
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Appendix 2
Partial List of related meetings / communications

1. A series of email communications were initiated by Dan Brocious on behalf of numerous 
southern Arizona observatories to make SBI personnel aware of our concerns about potential 
adverse effects on astronomy research activities. 
a. From: Dan Brocious [mailto:brocious@carpincho.sao.arizona.edu]

Sent: Wednesday, April 11, 2007 4:07 PM
To: Giddens, Gregory
Subject: SBI effects on research sites
[This email outlined the issues.  Mr. Giddens referred us to Mr. Smith.]  

b. From: "Dan Brocious" <brocious@carpincho.sao.arizona.edu>
To: Charles.P.Smith2@cbp.dhs.gov
Received: 4/24/2007 2:50:58 PM
Subject: SBI effects on research sites

c. From: Dan Mertely dmertely@aoc.nrao.edu,
� To: dfinley@nrao.edu, CHARLES.P.Smith@dhs.gov
� Date: Fri, 11 May 2007 10:23:53 -0600
� Subject: RE: Secure Border Initiative effects on research sites,

2. 19 June 2007, at Fred Lawrence Whipple Observatory offices
Meeting with observatory personnel associated with Mt. Hopkins and Tucson Sector Customs 
and Border Patrol agents (Lisa Reed - Community Relations Officer, John Fitzpatrick - Assistant 
Chief Patrol Agent, Tucson Sector, and Chris Petrazack - Nogales Station agent)

3. 23 July 2007, at National Optical Astronomy Observatory headquarters
Meeting with observatory personnel associated with Kitt Peak and Tucson Sector Customs and 
Border Patrol agents (Lisa Reed- Community Relations Officer and six additional specialists in 
attendance to answer specific questions)

4. 17 July 2007, Holiday Inn Palo Verde, Tucson, AZ
Public Scoping Meeting for the siting, construction, and operation of a technology-based border 
security system along a portion of the international border in eastern Arizona.  
Attended by observatory personnel representing the Fred Lawrence Whipple Observatory (Mt. 
Hopkins), the National Optical Astronomy Observatory/Kitt Peak National Observatory, the 
Mount Graham International Observatory, and the University of Arizona observatories.  

5. 22 October 2007, Visit to Mt. Hopkins facilities 
Frank J. Woelfle (CBP/DHS) and colleagues meeting with observatory personnel representing 
Fred Lawrence Whipple Observatory (Mt. Hopkins), the Mount Graham International 
Observatory, and the National Optical Astronomy Observatory/Kitt Peak National Observatory 
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Appendix 3

VERITAS is a major, new gamma-ray observatory with an array of four 12-m diameter, optical 
reflectors located adjacent to the Fred Lawrence Whipple Observatory’s offices at the base of Mt. 
Hopkins.  During its first year of operation, VERITAS is already seeing an increase in CBP agent 
enforcement activity.  If all four VERITAS cameras were overloaded by a helicopter or truck-
mounted searchlight, the replacement of the array's cameras would be $800,000.  Each night of 
observing lost to such damage would cost the collaboration about $10,000.  Helicopter flights 
over the VERITAS array prompted a meeting by observatory personnel with local CBP agents on 
June 19, 2007.  The same flight illuminated the summit and interrupted observing at the 
telescopes there as well. 

Appendix 4 
Propagation analysis example

Subject: Re: SBInet EA review: NRAO, ref VLBA-KP RA site
Date: Tue, 17 Jun 2008 14:52:48 -0600
From: Dan Mertely <dmertely@aoc.nrao.edu>
Organization: NRAO
To: Elizabeth Alvarez del Castillo ealvarez@noao.edu
…
I have reviewed the information … and have the following comments and concerns relating to 
RF protection of the NSF/NRAO VLBA site at Kitt Peak (VLBA-KP).

 … no detailed information is provided in the EA on spectrum usage, so detailed propagation 
analyses cannot be performed...

As hypothetical examples, Longley-Rice propagation analyses were performed using 
approximate Latitude and Longitude values for 2 towers (TCA-TUS-103, TCA-TUS-035), at a 
harmonic of a common federal 2-way communications band (406 - 420 MHz).  The latitude and 
longitude of the two towers were estimated graphically from the maps included in the EA.  The 
results showed the existence of line-of-sight (LOS) propagation from either of the two proposed 
sites and the VLBA-KP station.  Making engineering assumptions as to the power levels and 
height of any antenna used with a UHF repeater base station on the tower, one finds likely 
interference to 1665 MHz OH- observing (x4 harmonic of the federal 2-way band) at levels from 
11 to 31 dB over the ITU-R-RA.769 recommended levels for VLBI observing at 1665 MHz.  
Even assuming only mobile radio units in the same band (ground level, 4 W power output), 
harmonic RFI over the ITU-R-RA.769 recommended levels is still likely.  

The above is just one example of the potential for RFI to the VLBA-KP station during 
construction, and perhaps maintenance.  Many other possible RFI situations at primary or 
harmonic frequencies of SBInet tower equipment exist. Lack of information in the EA prevents 
the analysis of possible interference due to radar, motion-sensing, and data transmission links 
that would be expected to be used on-site during normal operations.
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As a result, I would strongly urge the DHS and SBInet planning and engineering project teams to 
coordinate any and all proposed RF devices planned for each tower with the NSF and NRAO.
We are available for detailed RFI analyses once information on site spectrum usage is forwarded, 
or included in an addendum to the draft EA.

Sincerely;
-Mert
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Daniel J. (Mert) Mertely
National Radio Astronomy Observatory
Interference Protection Office Engineer
P.O. Box o
Socorro,  NM  87801
(505) 835-7128
dmertely@nrao.edu
nrao-rfi@nrao.edu
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