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9.2 UEWR SUPPLEMENT TO THE NMD 
DEPLOYMENT DRAFT EIS COMMENTS AND 
RESPONSES 

The Upgraded Early Warning Radar (UEWR) Supplement to the National 
Missile Defense (NMD) Deployment Draft Environmental Impact 
Statement public review and comment period began on March 3, 2000 
with publication of the Notice of Availability (NOA) in the Federal 
Register.  The public comment period was originally to end on April 17, 
2000; however, at the request of the public and because of the addition 
of a public hearing date, the public comment period was extended to 
May 12, 2000.  Some comments were received after the ending date 
but were included in the review comments.  

Copies of the UEWR Supplement to the NMD Deployment Draft 
Environmental Impact Statement (EIS) were made available for public 
review at several locations listed below within the region of influence of 
the proposed UEWR sites.  In addition, a copy of the Supplement to the 
NMD Deployment Draft EIS was made available for public review on the 
Ballistic Missile Defense Organization’s NMD web site.  

Alaska  

�� Anderson School Library, Anderson 

�� Nenana Public Library, Nenana 

�� Tri-Valley Community Library, Healy 

�� University of Alaska, Fairbanks, Elmer E. Rasmuson Library, 
Fairbanks 

California 

�� Barbo Branch Library, Live Oak 

�� Beale AFB Military Library, Marysville  

�� Sutter County Library, Yuba City 

�� Yuba City Library, Marysville 

�� Yuba College Library, Marysville 

Massachusetts 

�� Jonathan Bourne Library, Bourne 

�� Cape Cod Community College Library, West Barnstable 
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�� Coast Guard/MWR Library, Air Force Station Cape Cod 

�� Falmouth Public Library, Falmouth 

�� Mashpee Public Library, Mashpee 

�� Sandwich Public Library, Sandwich 

The following methods were used to notify the public of availability of 
the documents for public comment and of the upcoming public hearing. 

�� NOA announcement in the Federal Register 

�� Paid advertisements placed in local newspapers  

�� Media releases to newspapers, radio, and television 

A public hearing on the UEWR Supplement to the NMD Deployment 
Draft EIS was held on May 3, 2000.  Table 9.2-1 lists the location and 
date of this meeting. 

Table 9.2-1:  Public Hearing Location, Date, and Actual Time 

Meeting Location Date  Time Attendees 

Holiday Inn, 291 Jones Road, 
Falmouth, Massachusetts  

May 3 6:30–8:30 p.m. 30 

 

During the first hour of the public hearing, an informal information 
session was held to enable the public to talk with project leaders and 
view exhibits.  During this time, the public was encouraged to sign in at 
the registration desk, to complete a speaker’s card if they wanted to 
make a statement at the public hearing, and to complete an address form 
if they wanted to receive a copy of the Final EIS or its Executive 
Summary.  A log of public and agency attendees was maintained for the 
hearing, although registration was not required.  Fact sheets 
summarizing the NMD program were made available to all attendees.  
Copies of the comparison of alternatives environmental impact table 
were also made available to the public.  Other handouts included a public 
hearing brochure, which provided instructions on how to be heard and 
how to get more information, written comment forms, and cards for 
commentor registration and document requests.  

Following the information hour, the public was invited to attend the 
Public Hearing.  The moderator began the formal presentation by 
explaining the format of the meeting, which included: 

�� Ms. Sue Estes—Hearing Moderator, presented the introduction 
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�� Mr. Thomas M. Devanney—National Missile Defense Program 
Office, described the NMD Program, proposed action and 
alternatives, and decision to be made 

�� Ms. Sharon Mitchell—U.S. Army Space and Missile Defense 
Command, presented the findings of the UEWR Supplement to 
the NMD Deployment Draft EIS 

�� Public Comment Session 

�� Ms. Estes—Closing Remarks 

A transcript of the full text of the public hearing is included in section 
9.2.3. 

Public comments on the UEWR Supplement to the NMD Deployment 
Draft EIS were received in several different ways.  Public hearing 
attendees were invited to make formal statements, which were recorded 
by a court reporter at each meeting.  A total of nine individuals spoke at 
the public hearing, and their comments were documented in the recorded 
transcript.  A list of the individuals who spoke at the public hearings, 
designated PS-T-001 through PS-T-009, and the transcript of the full 
text of the public hearing is included in section 9.2.3.1. 

Written comments on the UEWR Supplement to the NMD Deployment 
Draft EIS were received in various formats over the course of the public 
comment period.  Initially, some prepared information was submitted to 
the moderator by speakers during the public hearing.  In addition, written 
comment forms that were made available during registration were either 
returned at the conclusion of the public hearing or forwarded by mail.  
Finally, some individuals and several Federal, state, and local agencies 
submitted letters of comment.  In these three forms, 17 written 
comments were received from individuals representing themselves or 
private and public organizations.  A list of the individuals, including their 
organization or agency affiliation where applicable, and copies of their 
transmittals are included in section 9.2.1.1.  Written comments are 
designated PS-W-001 through PS-W-017. 

In addition to transcript and written comments, the public was 
encouraged to e-mail comments to a mailbox designated for receipt of 
public comments:  nmdeis@smdc.army.mil or through the Ballistic 
Missile Defense Organization’s NMD web site.  A total of 15 e-mails 
were received during the public comment period.  A list of the individuals 
who sent e-mails and copies of the documents received are included in 
section 9.2.2.1.  E-mail documents are designated PS-E-001 through 
PS-E-015. 

Every transcript, written letter/comment, and e-mail was assigned a 
unique number and then was carefully reviewed to identify the 
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environmental resource area and specific topic of individual comments 
and issues that were presented.  Each of these identified issues was 
highlighted and numbered sequentially.  For example, if the ninth speaker 
presented in a transcript document (PS-T-009) provided comments on 
seven separate topics, those comments were numbered PS-T-009.1 
through PS-T-009.7. 

The process of responding to comments required reaching a thorough 
understanding of the issues being presented and then determining the 
appropriate action to be taken.  However, the majority of comments 
received on the UEWR Supplement to the NMD Deployment Draft EIS 
were declarative statements not requiring a direct response, but which 
did need to be noted in the context of overall public review.  Most of the 
comments received were related to program issues such as 
decommissioning of the PAVE PAWS radars, system cost, and system 
effectiveness.  These general program-related comments are outside the 
scope of this EIS and required no revision to the EIS and no direct 
response, except to note the comments for the record (e.g., comment 
noted).  Other comments identified corrections or new information that 
was directly included in the text of the Final EIS and noted below.  

Some of the comments posed questions about the methodologies, 
analyses, and conclusions for various environmental resource impacts 
and mitigations presented in the UEWR Supplement to the NMD 
Deployment Draft EIS.  For each of these comments, a specific response 
was prepared—occasionally requiring the acquisition of new data and the 
preparation of additional analyses.  New information and analysis 
supporting or changing the conclusions of the UEWR Supplement to the 
NMD Deployment Draft EIS were incorporated into the text of the Final 
EIS.   

Section 9.2 of the Final EIS presents reproductions of all the original 
documents that were received during the public hearing comment period 
for the UEWR Supplement to the NMD Deployment Draft EIS and 
provides direct responses to issues included in those documents.  The 
organization of section 9.2 provides a separate comment/response 
section for each of the three types of comment documents: 

 9.2.1 Written Comment Documents 
  9.2.1.1 Written Comments 
  9.2.1.2 Response to Written Comments 
 9.2.2 E-Mail Comment Documents 
  9.2.2.1 E-Mail Comments 
  9.2.2.2 Response to E-Mail Comments 
 9.2.3 Transcript Comment Documents 
  9.2.3.1 Transcript Comments  
  9.2.3.2 Response to Transcript Comments 
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The first table in each section provides an index of the names and 
assigned identification numbers of individuals who submitted comments 
on the UEWR Supplement to the NMD Deployment Draft EIS.  To follow 
comments and responses for a specific individual, find their commentor 
number (e.g., PS-W-005, PS-E-012, PS-T-009) in the appropriate 
document list; locate their document with sequentially numbered 
comments; and, use the comment numbers to identify corresponding 
responses in the response table. 

All documents and comments that were received during the public 
review period for the UEWR Supplement to the NMD Deployment Draft 
EIS were treated equally regardless of the form or commentor.  Each 
comment was carefully documented, thoroughly read and evaluated, and 
provided with a response.  The National Environmental Policy Act 
requires the analysis of all reasonable alternatives to the Proposed 
Action.  In accordance with Council on Environmental Quality guidelines, 
this EIS includes sufficient analysis to inform the public and 
decisionmakers of potential environmental impacts resulting from the 
preferred action and alternatives and to assist in the decisionmaking 
process.  

9.2.1 WRITTEN COMMENT DOCUMENTS—UEWR SUPPLEMENT 

Individuals who commented on the UEWR Supplement to the NMD 
Deployment Draft EIS in written form are listed in table 9.2.1-1 along 
with their respective commentor identification number.  This number can 
be used to find the written document that was submitted and to locate 
the corresponding table on which responses to each comment are 
provided.   

9.2.1.1 Written Comments   

Exhibit 9.2.1-1 presents reproductions of the written comment 
documents that were received in response to the UEWR Supplement to 
the NMD Deployment Draft EIS.  Comment documents are identified by 
commentor ID number, and each statement or question that was 
categorized as addressing a separate environmental issue is designated 
with a sequential comment number.  

9.2.1.2 Response to Written Comments 

Table 9.2.1-2 presents the responses to comments to the UEWR 
Supplement to the NMD Deployment Draft EIS that were received in 
written form.  Responses to specific comments can be found by locating 
the corresponding commentor ID number and sequential comment 
number identifiers. 

Due to the nature and extent of the comments contained in written 
comment PS-W-010, these comments were consolidated and 
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summarized and their responses have been provided in attachment A to 
table 9.2.1-2.  Many of the other written, e-mail, and transcript 
comments raised the same or similar points as raised in PS-W-010.  For 
this reason, the responses to these comments refer to the responses in 
attachment A, which is located at the end of table 9.2.1-2. 

Table 9.2.1–1:  Public Comments on the UEWR Supplement  
(Written Documents) 

Commentor and Affiliation ID Number 

Della and Peter Bye PS-W-001 

Elizabeth J. Shafer PS-W-002 

Della and Peter Bye PS-W-003 

Suzanne K. Condon—Massachusetts Department of Public Health PS-W-004 

Gary G. Hayward PS-W-005 

Judy Stetson PS-W-006 

David Dow PS-W-007 

Tony Verderese PS-W-008 

Paul D. Manoli PS-W-009 

Sharon Judge—Cape Cod Coalition to Decommission PAVE PAWS PS-W-010 

Gilbert K. Woolley PS-W-011 

Peter T. Klenert PS-W-012 

Minos Gordy—Patriots Advocating Camp Edwards Restoration & 
Survival 

PS-W-013 

Sue Walker—Action for Nuclear Disarmament: Cape Cod PS-W-014 

Stephen Seymour—GreenCAPE PS-W-015 

Richard B. Perry PS-W-016 

State Representative Ruth W. Provost   PS-W-017 
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Commentor 
and Affiliation 

Comment 
Number 

Resource Area Section  RESPONSE 

Della and Peter 
Bye 

PS-W-001.1 Health and Safety Appendix H, 
sections 3.2 
and 4.2.1 

A Supplement to the NMD Deployment Draft EIS analyzed the potential NMD upgrades to the PAVE PAWS radars.  The Air 
Force has announced that they will prepare an EIS analyzing the modernization, maintenance, and sustainment of operations of 
the PAVE PAWS radars.  An EIS for operation of the PAVE PAWS at Beale AFB was completed in July 1980 (Final 
Environmental Impact Statement, Operation of the PAVE PAWS Radar System at Beale AFB, California).   

We have reviewed the Dr. Neil Cherry, Professor Guy, and Dr. John Goldsmith studies listed in your comments to the 
Massachusetts Department of Public Health.  Section 4.1.2 of the UEWR analysis in appendix H describes the methods for 
assessment of health effects from environmental exposures, and discusses a number of recent published studies that, using 
standard methods, are relevant for assessing the effects of long term exposure at low levels.    Section 4.1.2 also summarizes 
the results of scientific assessments of the comprehensive research on radiofrequency and health.  The International 
Commission on Non-ionizing Radiation Protection (ICNIRP, 1998), the Institute of Electrical and Electronic Engineers (1991), 
the National Radiological Protection Board of Great Britain (1993), or the Royal Society of Canada (1999) have concluded that 
scientific evidence does not show that adverse health effects occur when exposure is to levels of radiofrequency below the 
recommended exposure limits (standards).   Additionally, the U.S. Environmental Protection Agency has not classified 
radiofrequency as to its carcinogenicity.  Rather, the agency participated in the development of the Federal Communication 
Commission (FCC) regulations, first issued in 1996, and has agreed to the exposure limits.  These regulations are based on the 
guidelines developed by the Institute of Electrical and Electronic Engineers.  The electromagnetic radiation levels around Covelo 
and any other areas of California except those controlled by the Air Force on Beale AFB are below all applicable standards. 

Elizabeth J. 
Shafer 

PS-W-002.1 Environmental 
Justice 

4.3.1.13(EIS), 
4.3.4.14(EIS), 
appendix H – 
1.5 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-income 
Populations, requires that Federal agencies identify and address disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority and low-income populations.  Environmental Justice 
concerns may arise from impacts on the natural and physical environment and related social, cultural and economic effects.  
However, this does not include issues relating to determination of national priorities and associated funding levels by other 
branches of government.  Based on the findings of the NMD Deployment EIS and the UEWR Supplement, deployment of the 
NMD system at any of the locations analyzed would not have a disproportionately high and adverse effect on any minority or 
low-income populations. 

 PS-W-002.2   See response to written comment PS-W-002.1. 

Della and Peter 
Bye 

PS-W-003.1 General Appendix H Comment noted. 

 PS-W-003.2 Health and Safety Appendix H, 
sections 3.2 
and 4.2.1 

See response to written comment PS-W-001.1.  

Suzanne K. 
Condon - 
Massachusetts 
Department of 
Public Health 

PS-W-004.1   As stated in section 2.1 of the UEWR analysis in appendix H, an RF energy survey will be conducted within the next year and 
prior to proposed upgrades being installed to assess potential public exposures.  This will provide a valuable foundation for 
future analyses.  Following installation of the proposed upgrade, RF energy measurements would be conducted to verify that 
emissions are not affected by the upgrade and to confirm the predictions based on computer modeling. 
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 PS-W-004.2   In response to the comment, the following additional text from the MDPH report is being added to the UEWR analysis in 
appendix H: “But at the same time, there is suggestive scientific evidence that RFR produces bioeffects at much lower 
intensities than previously known.  The scientific evidence cannot answer the question conclusively whether the PAVE PAWS 
radar will or will not cause harmful effects to humans in the community.” (See section 4.1.3).  On page 13 of their report the 
Panel also writes “It is the opinion of this panel that the evidence for these “low level” (<10 microwatt/cm2) effects does not 
reach a level sufficient to justify claims of any health hazard.” (Section 4 of the MDPH Expert Panel, Discussion and Summary) 
We have also added this information to section 4.1.3. 

Gary G. 
Hayward 

PS-W-005.1 General Appendix H Comment noted.  See response to written comment PS-W-010 (attachment A, response 3b). 

Judy Stetson PS-W-006.1 Program 1.0  (EIS) The decision to deploy the NMD system will be based on the analysis of the ballistic missile threat to the United States, 
technical maturity of the NMD system, operational effectiveness, affordability, strategic arms reduction objectives, and other 
factors including the potential environmental impacts of deploying and operating the NMD system.   

 PS-W-006.2 Program 1.0  (EIS) Comment noted. 

David Dow PS-W-007.1   A 2-week notice was made for the original public hearing scheduled for 27 April.  As a courtesy, the meeting date was 
changed to 3 May in order to resolve local public meeting conflicts.  Upon changing the meeting date, a re-notification to the 
public was made as soon as possible.  The notices indicated where further information could be reviewed.  In addition, the 
informal sessions prior to the formal hearing portion of the May 3 hearing were intended to provide an opportunity to those 
who were interested to obtain more information and get answers to specific questions.  See response to written comment PS-
W-010(3b). 

 PS-W-007.2 Program 1.0  (EIS) The UEWR Supplement to the Draft Deployment EIS only analyzed the potential NMD hardware and software upgrades to the 
PAVE PAWS radars.  National security policy and the assessment of threats to the United States are outside the scope of the 
NMD Deployment EIS.   

 PS-W-007.3   See response to written comment PS-W-010 (attachment A, responses 2 and 4a).  

 PS-W-007.4   See response to written comment PS-W-010 (attachment A, response 11t). 

 PS-W-007.5   See response to written comment PS-W-010 (attachment A, responses 4b). 

 PS-W-007.6   The total peak power is a measure of the peak power in the direction of the transmit main beam.  The operating parameters 
listed in table 1-1 of the UEWR analysis in appendix H apply to each face.   Each array face scans sectors with azimuthal 
extents of +/- 60 degrees of the array boresights, such that the total azimuthal coverage is 240 degrees.  Thus, the radar’s 
two tramsmit beams do not steer to the same locations. 

Tony 
Verderese 

PS-W-008.1 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, responses 2, 4, 4a, 5, and 9b). 

Paul D. Manoli PS-W-009.1 Program Appendix H Comment noted. 

Sharon Judge 
– Cape Cope 
Coalition to 
Decommission 
PAVE PAWS 

PS-W-010.1   See attachment A at the end of this table (table 9.2.1.2)  
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Gilbert K. 
Woolley 

PS-W-011.1   See response to written comment PS-W-010 (attachment A, responses 1 and 3c).  

 PS-W-011.2 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, response 2). 

 PS-W-011.3   See response to written comment PS-W-010 (attachment A, responses 4a, 6, and 9b).  

 PS-W-011.4 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, responses 4 and 7).  

 PS-W-011.5 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, response 5).  

 PS-W-011.6   See response to written comment PS-W-010 (attachment A, responses 4a and 9a).  

Peter T. 
Klenert 

PS-W-012.1   Comment noted. 

 PS-W-012.2   See response to written comment PS-W-010 (attachment A, responses 4, 4a and 5).  

 PS-W-012.3 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, response 6). 

Minos Gordy – 
Patriots 
Advocating 
Camp Edwards 
Restoration & 
Survival 

PS-W-013.1   See response to written comment PS-W-010 (attachment A, responses 2 and 5).  

 PS-W-013.2   A link to the BMDO website has been provided on the MMR website that should improve the accessibility of the Final NMD 
Deployment EIS.   

Sue Walker – 
Action for 
Nuclear 
Disarmament: 
Cape Cod 

PS-W-014.1   See response to written comment PS-W-010 (attachment A, responses 1 and 4c).  

 PS-W-014.2   See response to written comment PS-W-010 (attachment A, responses 2 and 4).  

 PS-W-014.3   See response to written comment PS-W-010 (attachment A, response 4). 

 PS-W-014.4   See response to written comment PS-W-010 (attachment A, responses 4a and 4b).  

 PS-W-014.5   Comment noted.  The Cape Cod Commission was on the distribution list for the UEWR Supplement and subsequently is on the 
distribution list for the NMD Deployment Final EIS. 

 PS-W-014.6 Program  1.0 (EIS) Treaty and foreign policy considerations and timing of a decision to deploy an NMD system are political and policy issues that 
are not within the scope of this EIS or the NEPA process. 
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Stephen 
Seymour – 
GreenCAPE 

PS-W-015.1   See response to written comment PS-W-010 (attachment A, responses 3b and 3c).  

 PS-W-015.2 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, responses 5 and 6). 

 PS-W-015.3 Program 1.0  (EIS), 
Appendix H 

See response to written comment PS-W-010 (attachment A, responses 4, 4a, 4b and 9b).  

Richard B. 
Perry 

PS-W-016.1   It is not possible to respond directly to your hypotheses.  However, see response to written comment PS-W-010 (attachment 
A, response 11j). 

 PS-W-016.2   See response to written comment PS-W-010 (attachment A, response 4). 

State 
Representative 
Ruth W. 
Provost 

PS-W-017.1   See response to written comment PS-W-010 (attachment A, responses 4a, 4b, 9a, 9b, and 10).  

 PS-W-017.2   See response to written comment PS-W-010 (attachment A, response 3b). 
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Responses to PS-W-010 
 
1. Objection to the BMDO NEPA Process 
Continued use of existing facilities previously analyzed in an EIS does not 
typically require further NEPA analysis, nor do minor modifications to 
such facilities that will not result in changes to the environment or 
human health and safety.  Consequently, at the inception of the NMD 
Deployment EIS process, it was not deemed necessary to have special 
scoping sessions for the PAVE PAWS Radar upgrades. Many of the 
details concerning implementation of the proposed upgrades had not 
been determined at the outset.  However, BMDO had determined that 
the proposed NMD modifications would only involve the replacement of 
hardware and software components and would not result in changes to 
the peak or average power levels.  In addition, it is anticipated that the 
radars would operate in support of the NMD mission only a very small 
percentage of the total operating time.  
 
As a general proposition, controversy over the existence of 
environmental effects (including safety and health) of government 
activities may warrant analysis under NEPA in cases that would not 
otherwise require an analysis.  In this situation, however, the original 
controversy had been over the health and safety effects of continued 
operation of the PAVE PAWS radars in support of ongoing Air Force 
missions.  Notwithstanding the absence of any indication that the 
upgrades would result in environmental or health and safety impacts, 
BMDO decided to prepare a Supplement to the NMD Deployment Draft 
EIS to provide a mechanism for public involvement and to assist the 
authorities in their decisions concerning deployment of an NMD System. 
 
2. Dual BMDO/AF EIS Process  
Two different agencies within the Department of Defense are planning 
separate actions, with different decisionmaking timelines, which affect 
the Cape Cod PAVE PAWS radar.  The Ballistic Missile Defense 
Organization, or BMDO, is a joint service agency (i.e., Air Force, Army, 
and Navy) that falls under the Office of the Secretary of Defense.  It is 
responsible for development of and deployment planning for the National 
Missile Defense, or NMD, system designed to protect the entire United 
States against a limited strategic missile threat.  One element of the 
NMD system is the proposed replacement of portions of the interior 
electronic hardware and computer software (see section 2.1 of the 
UEWR analysis in appendix H) at the PAVE PAWS early warning radars 
at Clear Air Force Station Alaska, Beale Air Force Base California, and 
Cape Cod Air Force Station in Massachusetts.  The NMD Deployment 
EIS, which includes the UEWR analysis, is being prepared to support a 
decision by the Administration, which could come as early as this 
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summer, on whether to deploy NMD.  The purpose of this EIS is to 
provide the NMD decisionmakers with an understanding of the 
environmental impacts of the total NMD system, and for this reason the 
supplement focuses just on the proposed NMD upgrades. 

The U.S. Air Force operates and has real property accountability over the 
PAVE PAWS radars.  Under current plans, the Air Force’s early warning 
and space tracking missions would continue regardless of the decision 
on NMD deployment, and to support these missions the Air Force needs 
to take actions to extend the service life of the radars.  The Air Force, 
therefore, recently announced that it will be conducting its own EIS that 
focuses on modernization, maintenance, and sustainment of current 
operations at the three early warning radar facilities.  The Air Force is 
just at the beginning of its EIS process, and it anticipates completing its 
EIS in time to support a decision by fiscal year 2002 on whether to 
proceed with its service life extension program. 

3. Public Involvement 
3a.  Scoping 
The Council on Environmental Quality Regulations, which delineate 
procedures for conducting an environmental impact statement (EIS), do 
not require federal agencies to conduct scoping in connection with the 
preparation of supplements to draft or final EISs.  We have, however, 
had extensive discussions with the Air Force and have met with local 
Cape Cod leaders and representatives of the Massachusetts 
congressional delegation.  We also received a number of comments last 
fall on the draft EIS from local residents concerning PAVE PAWS.  As a 
result, we are aware of the concerns that long-term exposure to PAVE 
PAWS emissions may be contributing to local cancer incidence.  We 
have structured the UEWR analysis to address the health and safety 
impacts of the proposed NMD upgrades.  

3b.  How the meetings were publicized 
The following methods were used to notify the public of availability of 
the documents for public comment and of the public hearing.  
 
• Notice Of Availability (NOA) announcement in the Federal Register for 

March 3, 2000.  Official press releases for the NOA announcement 
were sent on March 3, 2000 to local newspapers, radio, and 
television stations.  A paid legal advertisement of the NOA appeared 
in the legal sections of the Boston Globe and Cape Cod Times on 
March 3, 2000 and in the Upper Cape Codder on March 10, 2000.   
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• Official press releases for the April 27, 2000 public hearing were sent 
on April 13, 2000 to local newspapers, radio, and television stations.  
Paid display ads for this hearing were published in the Cape Cod 
Times on April 13, 2000, the Upper Cape Codder on April 20, 2000, 
and The Enterprise in Falmouth on April 18, 2000, and in Bourne, 
Sandwich, and Mashpee on April 21, 2000.  On April 19, 2000, 
BMDO changed the public hearing date to May 3, 2000 in order to 
resolve local public meeting conflicts.  Official press releases 
announcing this change were sent on April 20, 2000 to local 
newspapers, radio, and television stations.  Paid display ads for the 
May 3, 2000 public hearing were published in the Cape Cod Times 
on April 26, 2000, the Upper Cape Codder on April 27, 2000, The 
Enterprise in Falmouth on April 25, 2000, and in Bourne, Sandwich, 
and Mashpee on April 28, 2000.  

 
3c.  Why one public meeting and location 
A public hearing was held in Cape Cod upon the request of the public.   
 
The public hearing was held in Falmouth, Massachusetts to 
accommodate the anticipated number of attendees and was also 
determined by the availability of meeting facilities.  BMDO determined 
that the location of the hearing provided the opportunity for any 
interested member of the community to attend without undue 
inconvenience. 
 
4.  Scope of the UEWR Analysis 
The scope of the UEWR Supplement to the NMD Deployment Draft EIS 
corresponds to BMDO’s proposed action (software and hardware 
upgrades to the PAVE PAWS radars to support an NMD system 
deployment) and decision (whether to implement the upgrades).  BMDO 
use of the existing PAVE PAWS radars will be affected by Air Force 
decisions relating to their continuing operation.  However, the 
continuation of radar operations is not a BMDO action or decision.  The 
radars primarily support Air Force missions, and only a small, albeit 
important, fraction of their operation would be to support an NMD 
system.  Consequently, the UEWR analysis does not examine in detail 
issues that are associated with current or continuing operation of the 
radars.  As noted, the Air Force is conducting an EIS to examine issues 
related to modernization, maintenance, and sustainment of the radars.  
The unresolved issues in the 1979 Cape Cod PAVE PAWS EIS (see 
responses to 4b) are directly related to the long-term continuing 
operation of the radar and are not addressed in great detail in the UEWR 
analysis.  Nor is there an attempt to fully characterize or evaluate health 
statistics or profiles in the surrounding areas.  These are both issues that 
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are related to the continuing operation of the radars.  As stated in 
section 1.5 of the UEWR analysis, the scope is to analyze the potential 
environmental impacts of the proposed hardware and software 
modifications to the existing EWRs.  The UEWR analysis also reviews the 
current state of scientific knowledge concerning the potential for adverse 
health effects from low level, long-term exposure to EMR of the type 
emitted by the PAVE PAWS radars.  This information will provide our 
national leadership with sufficient understanding of the issues associated 
with upgrades to the radars and limited operation in an NMD mode to 
enable them to make informed decisions on deployment of an NMD 
system that includes PAVE PAWS radars. 

Given the limited scope of the UEWR analysis, it is not essential to an 
informed decision on NMD Deployment to conduct additional studies 
specific to the operational parameters of the PAVE PAWS radars.  In 
addition, it is beyond the scope of the UEWR analysis to address all of 
the issues raised over the past several years concerning the PAVE PAWS 
radar at Cape Cod, as well as issues relating to environmental concerns 
at the Massachusetts Military Reservation.  

4a. Detailed review of all studies conducted  
Environmental analyses prepared in support of the NEPA process 
typically identify applicable and relevant standards to assess possible 
impacts on health.  In some cases, it may be important to review and 
evaluate the scientific research regarding the exposure in question.  This 
process follows the weight-of-evidence approach, which focuses on the 
quality and relevance of the studies, as described in section 4.1.1 of the 
UEWR analysis in appendix H.  The authors of the UEWR analysis, who 
are experts in the field, have reviewed the scientific research and have 
considered the vast majority of documents specifically referenced in the 
comments.  It is beyond the scope of this supplement to describe the 
assessment of every study and report that was considered and reviewed 
in this process.   Because the public has asked specific questions 
regarding long-term effects, the UEWR analysis described the selection, 
review, and evaluation of the scientific research regarding long-term 
effects, particularly cancer, in section 4.1.2. 

4b.  Address all unresolved issues from ’79 EIS (section C.8 in 79 EIS) 
This section discusses three points regarding the assessment of effects 
of RF, extrapolating animal data to humans, data gaps regarding effects 
of lifespan exposures, and the inadequacy of epidemiological studies in 
humans. 
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I. Problem of extrapolating experimental results from animals to humans 
Many health standards use animal studies as the basis for quantitative 
aspects of exposure limits, and incorporate safety factors in deference to 
these data gaps.  Standards also rely on human studies where available to 
verify the type of effects that are likely to occur, because epidemiologic 
studies can provide a better basis for conclusions about human health.   
Animal studies can be conducted over a majority of the animals’ life span 
to determine possible effects of long term exposure.  This data can then 
be extrapolated to humans for potential health effects. 
 
Since the publication of the 1979 EIS, several long-term experimental 
studies have been conducted to examine effects of RF energy at both:  
(1) the center frequency of PAVE PAWS, and (2) the same body size-to-
wavelength ratio as a human being exposed to PAVE PAWS frequencies. 
This latter subset of experiments allowed the same average energy 
absorption in animals as that predicted for humans exposed to PAVE 
PAWS. Other experiments have been performed using an ultra-wide band 
of frequencies, including all of those used for PAVE PAWS, and much 
higher peak energy fields than produced by PAVE PAWS.  
 
II. Data gaps regarding effects of lifespan exposures  
The data gaps regarding long-term exposures that existed in 1979 have 
been addressed by a number of studies that exposed the animals over a 
large portion of their lifespan, as well as the completion of studies 
regarding effects on genetic material, used to predict the likelihood of 
cancer.  These are reviewed in the UEWR analysis in appendix H, section 
4.1.2. 
 
III. Inadequacy of epidemiological studies in humans  
This section describes the inadequacies of studies available at the time 
of the 1979 report, and limitations inherent to epidemiologic studies, 
particularly with regard to the difficulty of precisely identifying human 
exposure levels.   A number of epidemiologic studies of exposed 
populations have been completed since the 1979 report, adding to the 
weight of the evidence.  The evidence does not indicate increased 
cancer or increased mortality from exposure to RF energy.    
 
4c.  Extent of related documentation provided to the public (1979 AF 
EIS, 1994 BMDO EIS, etc)  
The comment that various related documents should have been 
distributed to the public in conjunction with the UEWR Supplement to 
the NMD Deployment Draft EIS goes far beyond normal NEPA practice 
and requirements.  However, many of the cited documents are available 
to the public either through public repositories or upon request.   
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5. Treatment of alternatives  
The UEWR Supplement to the NMD Deployment Draft EIS assumes that 
the PAVE PAWS at Clear Air Force Station Alaska, Beale Air Force Base 
California, and Cape Cod Air Force Station in Massachusetts will 
continue to remain in operation in support of the U.S. Air Force’s 
ongoing early warning and space-tracking missions, and it does not 
address the construction of new radar facilities elsewhere in the United 
States.  The three early warning radars are geographically located in 
areas of the nation suitable for performance of their proposed NMD 
mission, and they are readily adaptable to this mission through the 
replacement of interior electronic equipment and associated software. 
 
As is discussed in the UEWR analysis in appendix H, the modifications do 
not affect current radiofrequency emission levels or pose health or safety 
risks to the public.  Construction of new radar facilities to support NMD is 
not cost effective in view of the availability of suitable existing facilities 
and in view of the very short duration of the NMD mission (which is 
approximately 17 minutes per NMD event, with a total NMD usage of just 
several hours per year) in comparison with overall year-round Air Force 
early warning radar operations.  Furthermore, radio frequency radiation 
emission from operation of any new facilities would be essentially 
identical to the current, safe levels from the existing radars, while the 
direct impacts associated with new facilities construction (e.g., site 
clearing, construction of buildings, power plants, and roads, and 
associated increases in personnel and traffic density) at any new location 
would cause more environmental impacts than the proposal to use the 
existing radars. 
 
6.   Increased population  
We acknowledge the increased population in the Cape Cod area 
compared to previous years.  The radiofrequency energy emitted by the 
facility is well below exposure limits recommended in the standard.  The 
changes in population in the area are not relevant, because when there is 
no known risk there is no increase in adverse effects related to the size 
of the population. 

7. Discussion of cumulative impacts  
We are not aware of any evidence that RF energy produced by the 
facility interacts with or alters environmental contaminants to increase 
their effect.  RF energy is not a cause of cancer or other chronic 
illnesses.  Since RF energy is not a cause of illnesses and does not 
modify existing contaminants, it is not plausible that the combination of 
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RF energy and environmental contaminants increases the potential risks 
associated with any environmental contaminants. 

8. Timing of upgrades in relation to NMD decision  
The commenter raised questions regarding the BMDO’s long-term plans 
for the Cape Cod PAVE PAWS site.  More specifically, what would occur 
in the event of a decision to not deploy an NMD system, and does 
BMDO plan to site the In-flight Interceptor Communications System 
(IFICS) and X-band radar (XBR) on Cape Cod.   

BMDO has no plans to site IFICS or XBR elements on Cape Cod.  As 
noted in section 2.3 of the non-UEWR portion of the draft EIS, if the 
decision made by the national leadership is to not deploy NMD at this 
juncture, the program office would use the additional time to continue to 
enhance the existing technologies of the various system elements.  Such 
an effort would include additional research and development of the 
UEWR technology.  BMDO, however, has no plans to implement the 
proposed upgrades to the PAVE PAWS independent of a decision to 
deploy the overall NMD system. 

9. Reliance on IEEE Standards  
9a.  Only address heating effects  
The IEEE standard was based on hundreds of studies that have been 
conducted regarding the effects of radiofrequency energy on health.  
Heating effects serve as the basis of the standard because, based on the 
scientific research, no other potential harmful effect on human health 
besides tissue warming has been substantiated at or below the levels at 
which thermal effects occur.  This is addressed in the IEEE and in other 
health-based standards.  This concept is reviewed briefly in the 
discussion in the UEWR analysis regarding the standards (section 4.1.1 
and table 4-1).  Although non-thermal biological responses have been 
reported in some studies, the weight of scientific opinion supports tissue 
heating as the only substantiated human health effect.  

9b.  Don’t consider effects of long term low level exposure   
The issue of long-term low-level exposure and possible effects is 
discussed in section 4.1.2 of the UEWR analysis in appendix H. 

10. Characterization of MDPH report  
In response to the comment, the following additional text from the 
MDPH report is being added to the UEWR analysis: “But at the same 
time, there is suggestive scientific evidence that RFR produces bioeffects 
at much lower intensities than previously known.  The scientific evidence 
cannot answer the question conclusively whether the PAVE PAWS radar 
will or will not cause harmful effects to humans in the community.” (See 
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section 4.1.3).  On page 13 of their report the Panel also writes “It is the 
opinion of this panel that the evidence for these “low level” (<10 
microwatt/cm2) effects does not reach a level sufficient to justify claims 
of any health hazard.” (Section 4 of the MDPH Expert Panel, Discussion 
and Summary)  We have also added this information to section 4.1.3.  
 
In addition, section 4.1.3 of the UEWR analysis in appendix H refers to 
several other reports prepared in the last 3 years that reach a similar 
conclusion regarding the basis of the standard.  These reports are the 
standard written by Health Canada, the review by the Royal Society of 
Canada, the report from the National Radiological Protection Board of 
Great Britain, and the standard from the International Commission on 
Non-Ionizing Radiation Protection. 
 
11.  Specific technical comments  
11a.  Comment: 60 degree overlap sector where one is exposed to both 
beams 
 
Response:  
The overlap sector refers to the region where the sidelobes from the 
north face overlap with the sidelobes from the south face, which for the 
PAVE PAWS radar at Cape Cod is from 77 to 137 degrees relative to 
0 degrees North.  The two main beams do not point in the same 
direction.  The two radar beams scan regions +/- 60 degrees from the 
array boresights, which are separated by 120 degrees, for a total radar 
coverage of 240 degrees (see section 1.3.2 of the UEWR analysis in 
appendix H). The time average power density in the overlap sector is the 
sum of power densities from each face due to the sidelobes, and the 
calculations presented in section 4.2 of the UEWR analysis in appendix H 
include the RF emission contributions from by both array faces in the 
overlap sector. 
 
11b.  Comment: “What is the effective radiated power (ERP) of the two 
main beams? Has the ERP ever changed in 21 years?” 
 
Response:  
The ERP at the peak of the antenna beam is 3,608 MW or 95.57 dBW 
(the peak transmit power multiplied by the antenna gain in linear units) 
and has not changed for either radar face since the radar was 
constructed.  The ERP can only increase if there is a power aperture 
upgrade to the radar, which is not planned for the NMD system 
upgrades.   
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11c. Comment:  “Page 1-7, Table 1-1 is misleading because it gives the 
power for one face only.  Is this information taken from the 1979 EIS?  
Has there ever been any changes to not only the power levels but the 
pulse repetition rate, waveform, etc. in twenty-one years?  What 
changes are planned for the PAVE PAWS radar for NMD?” 

Response:  
The operating parameters listed in table 1-1 of the UEWR analysis in 
appendix H apply to each array face.  The two main beams do not 
overlap and the peak radiated power is not additive.  As mentioned 
above in response 11a, only the sidelobes overlap and since they do not 
simultaneously illuminate the area in the overlap region, only the average 
power is additive.  There have been no changes to the peak or average 
transmitted power.  

There have been no changes to the pulse repetition rate, pulse patterns, 
or waveform.  Any changes in pulse repetition rates, pulse patterns, and 
waveforms do not increase peak or average radiated power as the radar 
is still limited to a maximum 25% duty factor (the amount of the time 
the radar is actually transmitting).   
 
For NMD upgrades, the antenna patterns would not change.  The scan 
pattern, consisting of the search fence and track beams, would be 
similar to the existing pattern. The search fence would not change.  The 
track beam pattern would be similar to the current EWR function for 
PAVE PAWS.   
 
11d.  Comment:  “According to a Radio-Frequency Survey, it allows 
PAVE PAWS to operate in a more powerful configuration.  Explain how 
this changed the radar’s exposure parameters, such as where the 
sidelobes intersect the ground.” 

Response:  
The document referred to was actually a request for an RF survey to be 
performed and not the survey itself.  The request mistakenly 
characterized operational changes which in fact were very minor.  The 
actual RF survey confirmed that radar emissions had not changed 
significantly.  
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11e.  Comment:  “Who operates the electronic components of the radar 
itself and are the operators aware of the changes to the system in 1996?” 
 
Response:   
The electronic components of a PAVE PAWS radar are operated by 
computers controlled by military personnel.  Contractor personnel 
maintain all the different types of equipment required to support the 
radar functions and maintain the entire facility.  There was no upgrade to 
the PAVE PAWS facility at Cape Cod in 1996, nor were there any major 
modifications to the facility or to the radar at that time.   

11f.  Comment:  “Are the sidelobes used to perform missions?” 
 
Response:  No. 
 
11g.  Clarify different components of the radar equipment.  
 
1. Comment: “The equipment that generates the RF signals and then 
analyzes the reflected signals is housed inside the radar building.  Are 
these the radiating elements?” 
 
Response:  
No.  The radiating elements are on the exterior of the radar building 
covering the two array faces.  This paragraph refers to the 
receiver/exciter and signal data processor equipment, which is used to 
generate transmit waveforms which are radiated by the elements, 
convert RF signals received at the elements to digital information, and 
process the digital information.  RF is only radiated and received by the 
radiating elements. 
 
2.  Comment:  “What is meant by ‘certain interior changes’?  Does it 
mean the equipment that generates the RF signals?  Does this mean the 
radiating elements?” 
 
Response:   
The interior changes include replacing the receiver/exciter and signal data 
processor, and any AC power (cabling, connectors, circuit breakers, 
voltage/current levels), cooling (venting, removal of freon based 
computer cooling system), and minimal mechanical support changes 
required to support the upgrades.  The radiating elements and Transmit 
/Receive Modules would not change.  The changes would not affect the 
radiation characteristics of the radar (antenna patterns, peak and average 
radiated power). 
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3.  Comment:  “It is stated in the UEWR Supplement that ‘The active 
portion of the array resides in a circle 22.1 meters (72.5 feet).’  Is this 
the antenna aperture?  Has the aperture of PAVE PAWS ever changed in 
21 years?  Will it change with the proposed upgrades?” 
 
Response:  
Yes, this refers to the antenna aperture, which has not changed for 
either radar face since the radar was constructed.  No change to the 
aperture is planned for the NMD upgrades. 
 
4.  Comment:  “It is stated that ‘Each radiating element is connected to 
a solid state transmit/receive solid state module that provides 325 watts 
of power.’  What is the effective radiated power (ERP) of each transmit 
module?” 
 
Response:  
The ERP refers to the radiated power of the entire antenna array or 
face.  There is one transmit module for each active radiating element on 
each radar face.  Each active element transmits a fraction of the total 
power.   
 
11h.  Comment:  “Does the beam width change from the 2.2 degree 
width as it leaves the face of the radar?  For instance, what is the width 
of the beam at points in the town of Harwich on Cape Cod?” 

Response:   
At boresight the beam width is 2.2 degrees and slightly broadens as it 
scans away from the boresight.  The actual beam width for a radar beam 
at 3 degrees elevation pointing over Harwich would be 2.23 degrees 
vertically and 3.65 degrees horizontally.  However, Harwich is below the 
radar’s horizon and is blocked from emissions by the radar. 

11i.  Comment:  “Has the antenna gain ever increased?” 
 
Response:   
The antenna gain has not changed for either radar face since the radar 
was constructed.  The antenna gain can only increase if there is a power 
aperture upgrade to the radar, which is not planned for NMD or any 
system upgrades. 
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11j.  Comment:  “Has the radar scanned the main beam below 3 degrees 
in the last 21 years?  Would there ever be a need to go below the 3-
degree limit?  Does PAVE PAWS track ‘splashdowns’?” 
 
Response:  
The radar design does not allow the center of the main beam to scan 
below 3 degrees above horizontal.  Both the software and the hardware 
will independently not allow it.  There are no plans to change the radar 
design to allow this.  PAVE PAWS does not track splashdowns.   
 
11k.  Comment:  “Isn’t it beneficial to be able to scan below 3 degrees?” 
 
Response:   
There are benefits and disadvantages to scanning below 3 degrees.  The 
advantage is the potential of being able to see objects sooner, the 
disadvantage would be increased ground clutter leading to false targets. 
The risk of false targets far outweigh the benefits, therefore there are no 
plans to scan below 3 degrees. 
 
11l.  Comment:  Radiation characteristics of GWEN tower 
 
Response:  
GWEN terminals were removed in 1993.  GWEN is not operational at 
Cape Cod. 
 
11m.  Comment:  Change or upgrade to the PAVE PAWS cooling system 
 
Response:   
There has never been any change or upgrade to the radar cooling system 
since it was installed.  However, the equipment, which chills the cooling 
water for the entire facility including the radar, has been replaced once 
since it was installed.  This replacement was normal maintenance of 
equipment that reached the end of its economic life.  There were no 
upgrades to capabilities, just replacement of equipment, which 
essentially included the same cooling capabilities.  There are no plans to 
increase cooling capacity in the future.  

11n.  Comment:  “Did the Air Force increase the power around 1986 as 
they were planning?  Did they ever increase the power in twenty-one 
years?  Did they ever increase the strength of the beam without the 
input of more power?  If so how?” 
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Response:  
The transmit power and antenna gain have not changed for either radar 
face since the radar was constructed.  The power in the main beam can 
only increase if there is a power aperture upgrade (power increase and/or 
antenna gain increase) to the radar, which is not planned for the NMD or 
any system upgrades. 
 
11o. Comment:  HEMP 
 
Response:   
There are currently no further plans to do any additional HEMP hardening.   
 
11p. Comment:  “Will the SBIRS satellites currently being developed by 
the U.S. Air Force replace or duplicate the PAVE PAWS mission?  Is 
PAVE PAWS part of Theater Missile Defense?” 
 
Response:   
The NMD Program has determined that the SBIR Satellites would not 
eliminate the need for the UEWRs.  SBIR Satellites are not expected to 
be fully operational until 2010. PAVE PAWS will not be part of the 
Theater Missile Defense. 
 
11q. Comment:  Who estimated the total amount of time for NMD 
missions?  Could the amount of time the NMD operations are used 
change?  And if so why?   
 
Response:  
BMDO establishes the mission and training needs for the radar for NMD 
missions.  BMDO and the Air Force have jointly determined that NMD 
training would consist of less than 1% of PAVE PAWS total usage. The 
training percentage could change depending on future world events and 
their effects on our national security.   
 
11r.  Comment:  How do the hardware and software upgrades provide 
enhanced capabilities? 
 
Response:   
The existing equipment uses obsolete technology.  Compared to today’s 
technology, it is too slow in processing data and controlling the radar.  
Using faster equipment allows the electronics to perform the upgraded 
mission without having to increase the power output of the radar.  This 
can be accomplished through signal processing gains that increase the 
sensitivity of the radar without changing the power output. 
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11s. Comment:  Does NMD change the EM environment (propagation, 
reflections, hot spots)? 

Response:   
As noted in the UEWR analysis and as explained at the public hearing, 
the PAVE PAWS upgrades do not affect the peak or average power and 
will not result in significant changes to the radiofrequency levels.  Any 
slight variation in physical measurements would still be below consensus 
safety standards. 
 
11t.  Comment:  Characterize the radar as a unique pulse-modulated 
microwave frequency.  “The Supplement ‘glosses over’ the issue of 
uniqueness of the PAVE PAWS radiation patterns.  Page 1-9 Section 
1.3.2 PAVE PAWS RADAR: A SOURCE OF RADIOFREQUENCY 
RADIATION states, ‘The proportion of time that the radar…‘ The Final 
EIS must explain this in greater detail.  How can you apply the IEEE 
standard to this unique and complex radiation?  What about high peak 
pulses’?” 
 
Response:  
The analysis accurately describes the emissions and operational 
characteristics of the PAVE PAWS radar.  There is nothing unique about 
a pulse-modulated RF source; many RF sources including other types of 
radar and mobile phones produce pulse-modulated  RF.  All 
characteristics of the RF field produced by this radar antenna are covered 
by the ANSI/IEEE standard.   The proposed use of the PAVE PAWS 
facilities in Cape Cod, Beale, and Clear by NMD will not change the 
intensity of the RF fields generated during current Air Force operations 
(see section 4.2.1 of the UEWR analysis in appendix H).  
 
A more detailed explanation of the statement, "The proportion of time 
that the radar is allocated to each activity varies considerably." found on 
p. 1-9 of section 1.3.3 is also requested.  This more detailed explanation 
can be found on pp. 4-13 and 4-14 in section 4.2.1.  In addition, 
detailed specifications about the proportion of time that the radar 
resources are operating in track and search mode are given for all 
analyses of calculated power densities at the Beale (sections 3.2.2, and 
4.2.1.2), Cape Cod (section 3.3.3 and 4.2.1.3), and Clear sites (section 
4.2.1.1).  
 
The question, "what about high peak pulses?" is appropriately addressed 
in the analysis and is also addressed by the ANSI/IEEE standard. There 
are several reasons why more attention was not given to pulse 
characteristics in the UEWR analysis:  
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•  The purpose of an Environmental Impact Assessment is to evaluate 
the effect of the changes to the existing environment by the 
proposed action; hence the supplement focused on aspects of the 
radar operation that potentially could be affected by the NMD mission 
(scanning and tracking scenarios); those that are not changed by the 
NMD mission such as maximum pulse duration and intensity are 
given less attention. 

 
•  Considerable data were drawn from the FEIS reports for Beale and 

Cape Cod.  These reports contain voluminous and detailed 
descriptions and characterizations of the RF fields produced by the 
PAVE PAWS antennas, including pulse characteristics such as peak 
pulse intensity.  The 1979 Cape Cod EIS estimated the peak pulse 
power at 76 meters (250 feet) from the radar face to be 1.2 mW/cm2 
(at p. 3-20).  The 1980 Beale EIS estimated the peak pulse power at 
101 and 305 meters (330 and 1,000 feet) from the radar face to be 
0.70 and 0.46 mW/cm2, respectively (at p. 3-18).  These values are 
well below the applicable ANSI/IEEE standards. 

 
•  The focus of public concern about the PAVE PAWS radars, 

particularly at Cape Cod, has been on the possibility of health effects 
of long-term exposures to RF energy.  Our present scientific 
knowledge points to the average power density as being the 
exposure parameter most closely linked to biological responses, and 
so to health.  Except for the sensory response of the auditory system 
to very high power RF pulses, biological tissues have an extremely 
limited capability to respond to stimuli of very short duration (micro 
to milliseconds).  Therefore any responses observed reflect time-
averaged exposures.  In fact, epidemiological and most biological 
studies only identify the time averaged power density and the 
specific absorption rate (SAR) of energy deposition as relevant 
exposure parameters.  Several prominent exposure guidelines 
including those published by the International Commission on Non-
ionizing Radiation Protection (ICNIRP, 1998) and the National 
Radiological Protection Board (NRPB, 1993) of Great Britain (and 
listed in the supplement) recommend no specific limitation on 
maximum peak pulse power. The lack of importance ascribed to peak 
pulse power density is further reflected in the most recent review of 
the potential health effects of exposure to RF from mobile phones 
(Stewart et al, 2000).  This expert panel of scientists from Great 
Britain did not mention a single health effect, or even a hypothesized 
health effect, that was linked to peak pulse power density even 
though the antennas of these telephones can produce maximum 
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exposures of up to 2,000 mW/cm2 at a user’s head 2 centimeters 
(0.8 inch) from the antenna (Stewart al, 2000). 

 
•  The rationale for the ANSI/IEEE standard’s recommendation of a 

secondary restriction on the peak power exposure is to “prevent 
unintentionally high exposure and to preclude high SA [specific 
absorption] for decreasingly short widths of RF pulses” that still 
might meet the standard for average power density.  However, for 
the PAVE PAWS radars this condition is not relevant to potential 
public exposure under uncontrolled far field conditions. 

 
However, the UEWR analysis in appendix H does specify that, "Limits 
specifically recommended by ANSI/IEEE for peak intensity of RF pulses 
would not be exceeded . . ." (p. 4-28).  
 
To provide documentation for this conclusion, table 4-10 from the UEWR 
analysis in appendix H has been modified below in table 11t to show the 
calculated maximum peak power per pulse and the maximum peak 
power density in any 100 millisecond (ms) period at the same locations 
where time-averaged power densities were calculated.  The values are to 
be compared to the ANSI/IEEE standard Maximum Permissible Exposure 
(MPE) limits calculated in appendix C of the supplement for any single RF 
pulse (6,300 mW/cm2) and for the maximum power density in any 100 
ms period (100.8 mW/cm2). 
 
As shown in the table, both the peak power per pulse and the peak 
power density in any 100 ms period are tens of thousands and 
thousands of times lower, respectively, than the secondary standards for 
peak power exposures.  This further underscores the conclusion that the 
time-averaged standard is the more relevant controlling criterion for 
demonstrating compliance of this radar with the ANSI/IEEE standard.  At 
the locations where peak power density was estimated in the Cape Cod 
and Beale EIS reports, the values calculated by the current methodology 
are similar to, but lower, than these previous estimates.  (At Cape Cod, 
the 1979 calculated peak power per pulse at 76 meters (250 feet) from 
the radar face was 1.2 mW/cm2; the current calculated value is 0.184 
mW/cm2.  At Beale, the 1980 calculated peak power per pulse at 101 
meters (330 feet) from the radar face was 0.70 mW/cm2 and 0.46 
mW/cm2 at 305 meters (1,000 feet) from the radar face; the current 
calculated values are 0.41 mW/cm2 and 0.35 mW/cm2, respectively.) 
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Table 11t:  Far-Field Ground Level Peak Power Densities Calculated for Locations 
Specified in Table 4-10 Compared to ANSI/IEEE Standard 

PAVE 
PAWS 
Site 
 

Distance from 
Radar 

meters (feet) 

Maximum 
Peak 

Power 
Density per 

Pulse 
(mW/cm2) 

Comparison 
to 

ANSI/IEEE 
Standard 
(6,300 

mW/cm2) 

Maximum 
Peak 

Power 
Density per 

100 ms 
(mW/cm2) 

Comparison 
to 

ANSI/IEEE 
Standard 
(100.8 

mW/cm2) 
Clear AS 
 

439 (1,440) (1) 
 
 
4,850 (15,912)(2) 

0.1644  
 
 
0.0069 

38,321  
times lower 
 
913,043   
times lower 

0.0533 
 
 
0.0022 

1,891 times 
lower  
 
45,818  
times lower 

Beale AFB 
 

439 (1,440) (1) 
 
 
1,859.3 (6,100) 
(2) 

0.1574 
 
 
0.0638 

40,025   
times lower 
 
98,746   
times lower 

0.0504 
 
 
0.0204 

2,000 times 
lower 
 
4,941 times 
lower 

Cape Cod 
AS 
 

439 (1,440) (1) 
 
 
1,051.6 (3,450)2 

0.1606 
 
 
0.0226  

39,228   
times lower 
 
278,761   
times lower 

0.0514 
 
 
0.0072 

1,961 times 
lower 
 
14,000 
times lower 

Note: The current calculations assume that the radar is operating with a maximum pulse width of 16 
ms.   
 
(1) On-base-beginning of far field exposures 
(2) One of nearest locations with likely opportunity for public exposure 
 
 

To provide additional information to the reader of the main body of the 
UEWR analysis in appendix H, additional discussion of the perspective on 
pulsed RF fields is provided in sections 4.1.1 and 4.2.1.4.  In addition, 
the calculations provided in table 11t above have been incorporated into 
table 4-10 in section 4.2.1.4. 
 
11u. Comment:  Exposure to pilots / birds 
 
Response: 
The 1979 EIS (paragraph 3.1.2.2.1.1) addressed effects of PAVE PAWS 
on migratory birds.  The NMD upgrades would not result in any changes 
to this analysis. 

FAA rules prohibit pilots from flying any closer than 1.9 kilometer (1 
nautical mile) at 1,372 meters (4,500 feet) above mean sea level to the 
PAVE PAWS facility.  These restrictions are clearly delineated on the 
NEW YORK—Sectional Aeronautical Chart (prepared by NOAA).  These 
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limits are set due to the sensitivity of flight instruments, and not because 
of direct human safety concerns from the radar emissions.  The same 
safety concerns to instrumentation on airlines require that computers, 
cell phones, and calculators to be turned off for take off and landings.   

11v.  Comment:  Impacts of PAVE PAWS effects on visitors 
 
Response:   
Cape Cod AFS has established protocols to protect the safety of all 
visitors.   
 
12. Transcripts/Tapes/Attachments  
In support of her written comments, the commentor submitted various 
written attachments, as well as a videotape and audiotapes of several 
local meetings pertaining to the PAVE PAWS radar.  The written 
attachments have been incorporated into the final EIS immediately 
behind the submitter’s written comment.  The audio and video cassettes 
will be included in the administrative record for the final EIS.  It was not 
possible to transcribe the tapes because of their poor quality and our 
inability to identify the numerous individual speakers; however, the 
information is largely repetitive of the commentor’s written comment.  
We have included, immediately behind the submitter’s written 
comments, a short summary of the tapes, which provides a description 
and dates of the various meetings. 
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9.2.2 E-MAIL COMMENT DOCUMENTS—UEWR SUPPLEMENT  

Individuals who commented on the UEWR Supplement to the NMD 
Deployment Draft EIS in e-mail form are listed in table 9.2.2-1 along with 
their respective commentor ID number.  This number can be used to find 
the e-mail document that was submitted and to locate the corresponding 
table on which responses to each comment are provided.   

9.2.2.1 E-Mail Comments   

Exhibit 9.2.2-1 presents reproductions of the e-mail comment documents 
that were received in response to the UEWR Supplement to the NMD 
Deployment Draft EIS.  Comment documents are identified by 
commentor ID number, and each statement or question that was 
categorized as addressing a separate environmental issue is designated 
with a sequential comment number.  

9.2.2.2  Response to E-Mail Comments 

Table 9.2.2-2 presents the responses to substantive comments to the 
UEWR Supplement to the NMD Deployment Draft EIS that were received 
in e-mail form.  Responses to specific comments can be found by 
locating the corresponding commentor ID number and sequential 
comment number identifiers. 

Due to the nature and extent of the comments contained in written 
comment PS-W-010, these comments were consolidated and 
summarized and their responses have been provided in attachment A to 
table 9.2.1-2.  Many of the other written, e-mail, and transcript 
comments raised the same or similar points as raised in PS-W-010.  For 
this reason, the responses to these comments refer to the responses in 
attachment A, which is located at the end of table 9.2.1-2. 
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Table 9.2.2–1:  Public Comments on the UEWR Supplement (E-Mail Documents) 

Commentor and Affiliation ID Number 

Martin V. Hippie PS-E-001 
Ellen Thomas PS-E-002 
Frances Vandal PS-E-003 
Paul Zanis PS-E-004 
Don Woodland PS-E-005 
N/A PS-E-006 
Mary Zepernick—Women’s International League for Peace and Freedom PS-E-007 
Mary Zawoysky PS-E-008 
Juliet R. Bernstein PS-E-009 
Celine Gandolfo PS-E-010 
Vicky Uminowicz PS-E-011 
Freda Diamond PS-E-012 
Mary E. McLaughlin PS-E-013 
Susan Walker—Action for Nuclear Disarmament: Cape Cod PS-E-014 
David Heard PS-E-015 
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Commentor and 
Affiliation 

Comment 
Number 

Resource Area Section RESPONSE 

Martin Hippie PS-E-001.1 Program Appendix 
H 

Treaty and foreign policy considerations and timing of a decision to deploy an NMD system are political and policy issues 
that are not within the scope of this EIS or the NEPA process. 

Ellen Thomas PS-E-002.1 Program Appendix 
H 

Treaty and foreign policy considerations and timing of a decision to deploy an NMD system are political and policy issues 
that are not within the scope of this EIS or the NEPA process. 

Frances Vandal PS-E-003.1   Radiofrequency radar fields do not contain sufficient energy to break chemical bonds that could affect ozone production. 

 PS-E-003.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 9a). 

Paul Zanis PS-E-004.1   Comment noted. 

Don Woodland PS-E-005.1   Comment noted. 

N/A PS-E-006.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a and 3b). 

 PS-E-006.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 5 and 6). 

Mary Zepernick - 
Women’s International 
League for Peace and 
Freedom 

PS-E-007.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a, 3b, and 3c). 

 PS-E-007.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4, 4a, 4b, and 5). 

Mary Zawoysky PS-E-008.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a, 3b, and 3c).  

 PS-E-008.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 2, 5, and 11t). 

Juliet R. Bernstein PS-E-009.1   Treaty and foreign policy considerations and timing of a decision to deploy an NMD system are political and policy issues 
that are not within the scope of this EIS or the NEPA process. 

Celine Gandolfo PS-E-010.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a and 3b). 

 PS-E-010.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 5 and 6). 

Vicky Uminowicz PS-E-011.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a and 3b). 

 PS-E-011.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 5 and 6). 

Freda Diamond PS-E-012.1   An EIS was prepared for operations of the PAVE PAWS radar in 1979.   

 PS-E-012.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 2). 

 PS-E-012.3   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4a, 4b, and 6). 

 PS-E-012.4   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 5). 

Mary E. McLaughlin PS-E-013.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 2, 3a, 3b, 3c, and 4). 

 PS-E-013.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 4). 

 PS-E-013.3   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 6). 

 PS-E-013.4   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4a and 4b). 
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Susan Walker - Action for 
Nuclear Disarmament: 
Cape Cod 

PS-E-014.1   See response to written comment PS-W-014. 

David Heard PS-E-015.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a and 3b). 

 PS-E-015.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 4). 

 PS-E-015.3   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4, 4a, 4b, and 6). 

 PS-E-015.4   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 2). 
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9.2.3 TRANSCRIPT COMMENT DOCUMENTS—UEWR SUPPLEMENT  

Individuals who commented on the UEWR Supplement to the NMD 
Deployment Draft EIS at the public hearing are listed in table 9.2.3-1 
along with their respective commentor ID number.  This number can be 
used to find the transcript document and each speaker’s comments and 
to locate the corresponding table on which responses to each comment 
are provided. 

9.2.3.1 Transcript Comments   

Exhibit 9.2.3-1 presents reproductions of the transcript comment 
documents that were received in response to the UEWR Supplement to 
the NMD Deployment Draft EIS.  Comment documents are identified by 
commentor ID number, and each statement or question that was 
categorized as addressing a separate environmental issue is designated 
with a sequential comment number.  

9.2.3.2 Response to Transcript Comments 

Table 9.2.3-2 presents the responses to substantive comments to the 
UEWR Supplement to the NMD Deployment Draft EIS that were received 
in transcript form.  Responses to specific comments can be found by 
locating the corresponding commentor ID number and sequential 
comment number identifiers. 

Due to the nature and extent of the comments contained in written 
comment PS-W-010, these comments were consolidated and 
summarized and their responses have been provided in attachment A to 
table 9.2.1-2.  Many of the other written, e-mail, and transcript 
comments raised the same or similar points as raised in PS-W-010.  For 
this reason, the responses to these comments refer to the responses in 
attachment A, which is located at the end of table 9.2.1-2.  

Table 9.2.3–1:  Public Comments on the UEWR Supplement (Transcript Documents) 

Commentor and Affiliation ID Number 

Joshua Mant—Senator Murray’s Office PS-T-001 

State Representative Ruth W. Provost PS-T-002 

Sue Walker—Action for Nuclear Disarmament Cape Cod PS-T-003 

Charles Kleekamp PS-T-004 

Peter Schlesinger PS-T-005 

Sharon Judge—Cape Cod Coalition to Decommission PAVE PAWS PS-T-006 

David Williams PS-T-007 

Minos Gordy PS-T-008 

Richard Judge PS-T-009 
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Joshua Mant – 
Senator Murray’s 
Office 

PS-T-001.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a, 3b, and 3c). 

State 
Representative 
Ruth W. Provost 

PS-T-002.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3b and 3c). 

 PS-T-002.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4a, 4b, and 10). 

Sue Walker – 
Action for Nuclear 
Disarmament 
Cape Cod 

PS-T-003.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3b and 3c). 

 PS-T-003.2   See response to written comment PS-W-014. 

Charles Kleekamp PS-T-004.1   The total peak power is a measure of the peak power in the direction of the transmit main beam.  The operating parameters 
listed in table 1-1 of the UEWR analysis in appendix H apply to each face.  Each array face scans sectors with azimuthal extents 
of +/- 60 degrees of the array boresights, such that the total azimuthal coverage is 240 degrees.  Thus the radar’s two transmit 
beams do not steer to the same locations. 

 PS-T-004.2   The main beam of the antenna is described in terms of its half-power beam width as a means of illustrating that most of the 
transmitted energy is directed in this narrow beam and the rest of the energy is distributed over the half space in front of the 
array.  From the half-power point to the first null, (1.1 to 2.6 degrees from the center of the main beam – 0 degrees) the 
intensity ratio of the antenna pattern rapidly decreases.  For example, from 0 to 1.1 degrees, the intensity ratio of the antenna 
pattern decreases by a factor of 0.5, whereas from 1.1 to 2.6 degrees, if we assume a first null depth of 0.0001 from Figure 
A-4 of the 1979 EIS, the intensity ratio of the antenna pattern decreases by a factor of 0.0002. 

 PS-T-004.3   The information in the 1979 EIS to which you are referring is not incorrect.  There are two ways to measure the energy in the 
main beam and both are correct providing you understand the basis of measurement and what information they provide.  The 
largest portion of the radiated radar power is concentrated in the main antenna lobe.  The highest point in the main lobe (the 
peak of the main lobe) is steered in the desired direction in azimuth and elevation.  The local power level in the main lobe 
decreases as the angle differs from the desired steering direction.  The half power (3 dB) point in the main lobe is defined as 
that direction in which the local radiated power is half of that at the peak of the main lobe.  Actually, the 3 dB locations form a 
cone whose center is the peak of the main lobe.  The total power radiated within this cone is approximately 60% of the total 
radiated radio-frequency.  The radiated power continues to decrease as the angle from the desired steering direction increases.  
At a point, defined as the first null radiated power attains a minimum value.  The angular locations of the first null lie on a cone 
whose center is at the peak of the main lobe.  About 90% of the total power radiated by the radar lies within this cone.  The 
remaining 10% of total radiated power is found in the numerous side lobes that are located at angles further away from the 
main lobe than the location of the first null.  From the perspective of the average person of what should be considered the main 
beam, the "null" measurement method would provide a more accurate picture.  Typically engineers use the half power point for 
power calculations and that is why that method was used in the original EIS report. 

 PS-T-004.4   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4a, 4b, 9a, and 9b).  
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Peter Schlesinger PS-T-005.1   Treaty and foreign policy considerations and timing of a decision to deploy an NMD system are political and policy issues that 
are not within the scope of this EIS or the NEPA process. 

 PS-T-005.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 5). 

 PS-T-005.3   This comment was clarified in the public hearing. 

 PS-T-005.4   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4a, 5, and 9a). 

Sharon Judge – 
Cape Cod 
Coalition to 
Decommission 
PAVE PAWS 

PS-T-006.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a, 3b, 3c, 4, and 4b). 

 PS-T-006.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 2). 

David Williams PS-T-007.1   See response to written comment PS-W-004.1 and to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3a, 
4, and 10). 

Minos Gordy PS-T-008.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 3a). 

 PS-T-008.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 4). 

 PS-T-008.3   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, response 2). 

 PS-T-008.4   A link to the BMDO website has been provided on the MMR website that should improve the accessibility of the Final NMD 
Deployment EIS.   

 PS-T-008.5   Comment noted. 

Richard Judge PS-T-009.1   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 2, 3b and 3c).  

 PS-T-009.2   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 4a, 4b, 9a, and 9b). 

 PS-T-009.3   See response to written comment PS-W-010 (table 9.2.1.2, attachment A, responses 3b and 3c). 
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