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Errata Sheet
FirstNet Nationwide Public Safety Broadband Network
Final Programmatic Environmental Impact Statement for the South United States Region
August 2017

This document presents errata and clarifications to the Final Programmatic Environmental
Impact Statement (Final PEIS) for the South region of the FirstNet nationwide public safety
broadband network (NPSBN) in response to new information received during the Final PEIS
publication process. This new information includes changes to guidance from the Council on
Environmental Quality (CEQ), changes to the status of a federally listed species, and additional
comments received from the Federal Communications Commission (FCC) and the United States
(U.S.) Fish and Wildlife Service (USFWS). In those responses that FirstNet acknowledges
agreement with the comment or that additional information was received during final
publication, this errata sheet serves in lieu of actual insertion of the corrected language and is
incorporated by reference in the Final PEIS.

Changes to CEQ Guidance on Consideration of Greenhouse Gas Emissions

On August 5, 2016, the CEQ published its Final Guidance for Federal Departments and
Agencies on Consideration of Greenhouse Gas Emissions and the Effects of Climate Change in
National Environmental Policy Act Reviews. This guidance formed part of the basis for the
climate change analysis in the Final PEIS. On March 28, 2017, an Executive Order entitled
Promoting Energy Independence and Economic Growth was issued, directing the CEQ to
rescind this guidance. As a result of the Executive Order, the CEQ has rescinded this guidance.

Changes to the Listing Status of the West Indian Manatee

The Final PEIS lists the West Indian Manatee (7richechus manatus) as a federally endangered
species with its range including Alabama, Florida, Georgia, Louisiana, Mississippi, North
Carolina, South Carolina, and Texas. The USFWS issued a final rule on April 5, 2017
reclassifying the West Indian Manatee as threatened.

Addition of the Big Sandy Crayfish

The USFWS issued a final rule to list the Big Sandy crayfish (Cambarus callainus) on April 7,
2016 with an effective date of May 9, 2016. The Big Sandy crayfish is listed as threatened with
its range including Kentucky.

Additional Comments Received from the FCC

Additional comments were received from the FCC during the final production process of the
Final PEIS regarding best management practices (BMPs) and mitigation measures for wildlife as
well as threatened and endangered species and species of conservation concern found in Chapter
16, BMPs and Mitigation Measures. Although the comments could not be addressed directly in
the Final PEIS due to the timing of their receipt, each comment is presented in Table 1.
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Table 1: FCC Comments and Responses

BMP/Mitigation Measure

Comment

Response

Section 16.6.2: Wildlife

Minimize vehicular harm of animals migrating between
seasonal habitats by locating activities, roads, and
infrastructure away from these areas or installing barriers
along roadsides.

Some areas with protected tortoises may
require reduced speed limits on access
roads.

FirstNet agrees that this BMP may be
appropriate to protect listed tortoises where
warranted as indicated by site-specific
conditions and requirements, and incorporates
by reference.

Control the spread of invasive animals and plants by
coordinating mowing schedules and assisting agencies and
groups with ROW permits, washing mowers and equipment
between sites, and educating staff.

I would like to see mowing height of 18
inches or higher to avoid fatalities to
tortoises and snakes. This probably
requires a separate bullet as it is not
directly related to invasive species.

FirstNet agrees that this BMP may be
appropriate to protect listed tortoises or snakes
where warranted as indicated by site-specific
conditions and requirements, and incorporates
by reference.

Develop “good housekeeping” procedures to ensure that sites
are kept clean of debris, garbage, and or waste.

I suggest adding a sentence to specify the
elimination of microtrash in California
Condor range (small bits of trash that
Condors pick up and ingest).

The range of the California Condor does not
include the South region of the U.S.

Turn off all unnecessary lighting at night.

Add: “If nighttime lighting is required, use
motion sensor security lights that are
activated as needed.”

FirstNet agrees with the recommended change
and incorporates by reference.
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BMP/Mitigation Measure Comment Response
The following BMPs and mitigation measures are Delete: “they will eventually recommend FirstNet understands that the USFWS has
recommended by USFWS, including guidelines on that.” I understand that you are updated their tower siting guidance, and has
communications tower siting (2012a, 2013b): referencing text from the USFWS but my issued its Recommended Best Practices for
“..2. If collocation is not feasible and a new tower or edits reflect the current situation. Communication Tower Design, Siting,
towers are to be constructed, it is strongly recommended Construction, Operation, Maintenance, and
that the new tower(s) should be not more than 199 feet Inconsistent use of < vs. “less than” Decommissioning (USFWS 2016). See Table 2
above ground level (AGL), and that construction for further discussion.

techniques should not require guy wires. Such towers
should be unlighted if Federal Aviation Administration
(FAA) regulations and lighting standards (FA4 2007,
Patterson 2012, FAA 2013 lighting circular anticipated
update [']) permit. Additionally, the Federal
Communications Commission (FCC) through recent
rulemaking now requires that new towers > 450 ft AGL
contain no red-steady lights. FCC also recommends that
new towers 350-450 ft AGL also contain no red-steady
lights, and they will eventually recommend that new
towers < 350 ft AGL convert non-flashing lights to flash
with existing flashing lights. LED lights are being
suggested as replacements for all new construction and
for retrofits, with the intent of future synchronizing the
flashes. Given these dynamics, the Service recommends
using lattice tower or monopole structures for all towers <
200 ft AGL and for taller towers where feasible. The
Service considers the less than 200 ft AGL option the
‘gold standard’ and suggests that this is the
environmentally preferred industry standard for tower
placement, construction and operation—i.e., towers that
are unlit, unguyed, monopole or lattice, and less than 200
ft AGL...”

! Current FAA guidance (FAA4 2016) requires lighting for towers greater than 200 feet.
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BMP/Mitigation Measure

Comment

Response

... 6. If taller (> 199 ft AGL) towers requiring lights for
aviation safety must be constructed, the minimum amount
of pilot warning and obstruction avoidance lighting
required by the FAA should be used.[ ] Unless otherwise
required by the FAA, only white strobe or red strobe
lights (red preferable since it is generally less displeasing
to the human eye at night), or red flashing incandescent
lights should be used at night, and these should be the
minimum number, minimum intensity (< 2,000 candela),
and minimum number of flashes per minute (i.e., longest
duration between flashes/‘dark phase’) allowable by the
FAA. The use of solid (non-flashing) warning lights at
night should be avoided (Patterson 2012, Gehring et al.
2009)—see recommendation #2 above. Current research
indicates that solid red lights attract night-migrating birds
at a much higher rate than flashing lights (Gehring et al.
2009, Manville 2007, 2009). Recent research indicates
that use of white strobe, red strobe, or red flashing lights
alone provides significant reductions in bird fatalities
(Patterson 2012, Gehring et al. 2009).

I prefer the more clarifying term “non-
flashing” [in place of “solid”].

FirstNet agrees with the recommended change
and incorporates by reference.

Additional tower lighting BMPs are described in Section
11.6.2.2, Project-Type Specific BMPs and Mitigation
Measures.

Should nest exclusion devices be
mentioned? Eagle and osprey nests on
towers are an increasingly challenging
issue for the industry. MBTA and BGEPA
prevent access to the tower site when the
nest has eggs or young. Nest exclusion
devices can sometimes work to reduce nest
construction and use. But the devices are
not 100% effective. Certain regions of the
country struggle with this issue more than
other regions.

As stated in the FEIS, nest exclusion devices
would be required where warranted as
indicated by site-specific conditions and
requirements.

Follow the FAA requirements to eliminate steady-burning
flashing obstruction lights and use only flashing obstruction
lights in accordance with FAA Advisory Circulars AC
70/7460-1L and AC 150/5345-43H (FAA 2016a; FAA 2016b;
FCC 2017). [Note: this BMP is listed in two separate places in
Chapter 11.]

I am very happy to see this in here.
Actually it is an FCC document. Here is
the link to the most current version.”

The guidance for using flashing obstruction
lights is referenced in both FAA and FCC
documentation.

2 https://www.fcc.gov/sites/default/files/Light Changes Information Update Jan 2017.pdf
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BMP/Mitigation Measure | Comment | Response

Section 16.6.4: Threatened and Endangered Species and Species of Conservation Concern

Avoid removal or disturbance of forest to the maximum I suggest replacing this [“forest”] with The following sentence is added after the

extent practicable and ensure that any unavoidable forest “native vegetation (forests, sagebrush, sentence quoted: “Avoid or minimize

impacts do not result in the loss of listed snails, butterflies, grassland, etc.)”. disturbance of other native vegetation habitat

bird breeding habitat, or bat roost sites or hibernacula. (such as sagebrush, grassland, etc.) as

practicable or feasible.”

NA The USFWS may have site-specific and FirstNet and/or its partners would consult with
species specific BMPs. Maybe you don’t | the USFWS and other resource agencies as
want to include this in the more general appropriate. Site-specific analysis may be
PEIS BMPs, but a simple sentence stating | required depending on the site conditions, the
that the project would follow USFWS type of deployment, or any other permits or
BMPs for individual towers. permissions necessary to perform the work to

determine the potential impacts on listed
species at specific proposed activity locations,
once those locations are determined, and any
additional BMPs or mitigation measures would
be determined at that time.

BGEPA = Bald and Golden Eagle Protection Act; BMP = best management practice; DOI = U.S. Department of Interior; MBTA = The Migratory Bird Treaty Act; NA = not
applicable; not assessed; PEIS = Programmatic Environmental Impact Statement; USFWS = U.S. Fish and Wildlife Service
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Additional Comments Received from the USFWS

Additional comments were received from the USFWS during the final production process of the
Final PEIS; although the comments could not be addressed directly in the document due to the
timing of their receipt, each comment is presented in Table 2. The comments have been
individually addressed, and the relevant sections of the Final PEIS are identified.
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Table 2: USFWS Comments and Responses

Comment Text

Response

Relevant Section(s) in

Final PEIS
Overall Comments
E;f:élsei tgiis(i:r(;r‘iﬁzctti;Z?;?PT;;EZSZEI"&ZIII’IE?Z Of necessity, the environmental review in the Final PEIS is presented
as we saw contains no guidance for how .the tiered at a regional anq progra.mmatic.level, as site-specific projects have not
NEPA should be conducted. Nor does it include the yet been detemlned. Site-specific actions, once defined, wpuld be
standards that should apply for the tiered analyses. evaluated against the anglyses presen.te?d in Fhe programmatic review
Federal agencies have responsibilities to ensure that for fgture NEPA. comphanc;. In adfil.tlon, site-specific analysis may be
all levels of NEPA are implemented appropriately, required depen(.hng on the. site conditions, the type of deployment, or
and retain the authority and legal liability for the any other. perm1ts OF permissions necessary to perform the work.
decisions that are made (40 CFR § 1506.5). F irstNet is still developing 1ts. site-specific review process, .
Therefore, ensuring the adequacy of any tiered NEPA 1ncorpprat1ng comments rece.lved fr.om cooperating and S:O.n.SI.lltlng
i essentiz;l The FEIS and Record of Decision (ROD) agencies. Opce the.process, '1nclud1ng roles and responsibilities, has.
should mak.e commitments o the following. Conduct bqen determined, FirstNet Wlll releasq a Supplemental PEIS. Agencies
a supplemental EIS that: ' will also have the opportunity to provide input on the Supplemental Section 1.2
’ PEIS, which will address, at a minimum, the following: ’

* eAcrgi)}g;Sf’r;er:v% jﬁ(ef}?:sg’igggif frrlli)i(iigiff)iihin . An outling ar}d/or process for c.onducting analyses of Fhe potential

cach Region: ’ impacts within each Region using a resource-appropriate framework

’ (such as an ecoregional or landscape ecology framework for

e Provides specific guidance on how to conduct biological impacts), as practicable and feasible;

NEPA at the site-specific scale; and o Specific guidance on how to conduct NEPA analysis at the site-
o Stipulates the roles and responsibilities and the specific scale; and

1113?;?:;&2? t(())V:rrl::l%}elttgg?(zls i;lll)?zc‘:éllle:ng Q e An explanation of the roles and responsibilities and the management

guidance is being incorporated into decision and Qversight process that .Wﬂl be used by.FirstNe.t to ensure that all

making, applicable CEQ guidance is incorporated into decision making.

In December 2016, the USFWS issued revised regulations for non- .
Specific Regulatory

Please update all citations to reflect new Eagle Rule,
where applicable.

purposeful take permits for eagles and their nests (81 FR 91494).
Among other changes, revisions were made to permit application and
permit issuing criteria, compensatory mitigation standards, and permit
duration.

Considerations section of
all Affected Environment
Wildlife sections (X.1.6.2)
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Comment Text

Response

Relevant Section(s) in
Final PEIS

Many times in the PEIS, activities are categorized as
“temporary and isolated” but it’s unclear what this
means or how it will apply to tiered analyses. |
recommend being more specific or providing
examples where you can when this phrase is used.
It’s a bit overused in the document so it raised
questions on what it means in each situation.

In the deployment or construction phase of the NPSBN, many
activities would likely be short-term and localized, meaning that
impacts would generally be of short duration and limited to individual
locations in the regional context. An example of a short-term activity
could include installing a simple piece of equipment on an existing
tower.

Both impact duration and geographic extent inform the significance of
potential impacts at the programmatic level. Site-specific analysis may
be required depending on the site conditions, the type of deployment,
or any other permits or permissions necessary to perform the work; in
these cases, both duration and extent would be re-evaluated to
determine impact significance at the project level. As explained in the
introductory text of each Environmental Consequences section
(Sections 3.2, 4.2, 5.2, etc.) it is possible that, for some effect types,
impact ratings could be less than significant at the programmatic level
yet potentially significant at the site-specific level (although with
BMPs and mitigation measures this is expected to be rare). For
example, while potential impacts from a specific FirstNet project
taking place in a single wetland may not rise to the level of
significance at the programmatic level (based on the programmatic
impact significance criteria), such impacts could be considered
potentially significant at the site-specific level when applying site-
specific significance criteria. As another example, if it is determined
that the environmentally preferred location for a new wireless
communication tower requires an access road that could impact an
historic property, the effect to the particular property could be adverse
locally, but not at the programmatic level based on the established
criteria. In these scenarios, site-specific BMPs may be needed in
addition to those outlined in the Final PEIS Any additional BMPs
would be determined as part of the site-specific environmental review,
as required, and likely in coordination with the appropriate resource
agencies.

Various Environmental
Consequences sections
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Comment Text

Response

Relevant Section(s) in
Final PEIS

Portions of the PEIS that we did not review but may
help with some of our comments may come from any
specification of significance criteria and how it will
be used in tiered NEPA analyses, how cumulative
impacts will be treated in the tiered NEPA stage, and
a description of the proposed mitigation for all
impacts (including RF emissions- monitoring for
example?).

Description of the process by which site-specific NEPA analysis will
be conducted will be provided in the Supplemental PEIS. This process
will address, in part, both significance criteria at the site-specific level
as well as how cumulative impacts will be considered. Proposed
mitigation measures and BMPs, including those associated with RF
emissions, are described in Chapter 11.

Section 1.2 and 16.6.2

Section 2.0: Proposed Action

The proposed action references “use [of] existing
infrastructure to the maximum extent economically
desirable.” Examples would be extremely beneficial
for use in tiered analyses.

It is anticipated that site-specific analyses will address, as needed, use
of existing infrastructure as well as new installations. This process will
be considered in the Supplemental PEIS. Some examples of the use of
existing infrastructure could include:

Collating an antenna on an existing cell tower;

Installing new fiber in an existing subsurface conduit;

Installing a point of presence or data center equipment within an
existing building; and

e Hanging a new aerial fiber line on existing poles.

Sections 1.2 and 2.1

In describing the proposed infrastructure, I would
recommend including diagrams, if possible, so people
can understand how the system will interface across
different platforms.

Figure 1 below provides a diagram of FirstNet’s notional deployment
approach. Please visit FirstNet’s website® for additional informational
materials on the system.

Section 2.1

3 https://firstnet.gov/
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Comment Text

Response

Relevant Section(s) in
Final PEIS

When describing deployable technologies, the PEIS
states that they would be used to supplement areas
where fixed infrastructure cannot be erected, due to “a
variety of factors.” It would be helpful to describe
those factors as they relate to the physical
environment or events for which the deployable
technologies would be used. This will help tie in the
analyses within the tiered assessments.

The specific circumstances in which deployable technologies could be
used, as well as the types of deployable technology, have not yet been
determined. As discussed in Section 2.1 of the Final PEIS, the use of
deployables may be preferred, for instance, over permanent, fixed
infrastructure where physical limitations preclude permanent
installations, such as where significant impacts to sensitive receptors
cannot be mitigated or where existing coverage needs to be
supplemented during a large-scale planned (such as the Super Bowl) or
emergency event (such as Hurricane Katrina). Remote or inaccessible
areas may also lend themselves to deployable technologies. Final
selection of permanent and deployable technologies will involve a
variety of technical, environmental, and economic factors as practical
and feasible.

Section 2.1.2.3

Where generators would be used in deployable
technologies, can you provide guidance on the type of
fuel and any fuel spill minimization measures you
would recommend in tiered assessments and
mitigation?

For the analysis in the Final PEIS, it was assumed that diesel
generators would be used, although this will be determined during later
stages of project development and design. The Final PEIS includes
BMPs to address the potential for spills, including preparing a Spill
Prevention, Control, and Countermeasure Plan to prevent, contain, and
report accidental spills; and inspecting and maintaining tanks and
equipment containing oil, fuel, or chemicals for drips or leaks to
prevent spills to the ground or directly into waterbodies.

Section 2.1, all
Environmental
Consequences Air Quality
sections (X.2.12.4), and
Chapter 16
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Comment Text

Response

Relevant Section(s) in
Final PEIS

In the RF emission section, the PEIS references
USFWS reports and agency memoranda that state that
RF emissions could be harmful to migratory birds.
Can you provide references to the memoranda? (lines
587-589 in 2-18-2-19)

The Final PEIS cites three references by Dr. Manville (2007, 2009, and
2014), consisting of presentations and proceedings entitled U.S. Fish &
Wildlife Service Concerns Over Potential Radiation Impacts of
Cellular Communication Towers on Migratory Birds and Other
Wildlife — Research Opportunities, Towers, Turbines, Power Lines,
and Buildings — Steps Being Taken by the U.S. Fish and Wildlife
Service to Avoid or Minimize Take of Migratory Birds at These
Structures, and Status of U.S. Fish and Wildlife Service Developments
with Communication Towers with a Focus on Migratory Birds:
Updates to Service Staff Involved with Tower Issues, respectively. In
addition, the Draft PEIS Public Comments chapter (Chapter 14) of the
Final PEIS cites a comment letter from the Department of Interior
dated October 11, 2016, which includes information on how RF
emissions could be harmful to migratory birds. The October 11, 2016
letter also includes, as an enclosure, another letter from the Department
of Interior dated February 7, 2014; this letter provides comments on
the proposed implementing procedures for the NPSBN and includes
information on RF emission and their potential effects to migratory
birds.

Section 2.4
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Comment Text

Response

Relevant Section(s) in
Final PEIS

Section 3.0: Wildlife and Vegetation

Regarding migratory birds and direct mortality,
reference to causes of mortality should include those
listed in the updated communication tower guidance
from FWS. See page 1 of that guidance for reasons
for mortality, which are a little more specific than
those listed in the PEIS.

The USFWS’ Recommended Best Practices for Communication Tower
Design, Siting, Construction, Operation, Maintenance, and
Decommissioning (USFWS 2016) elaborates on the specific causes of
bird mortality as follows:

“Given the height, structural engineering needs (i.e., guy wires),
and obstruction lighting requirements, communication towers may
cause direct and indirect bird mortality through:

1. Collisions - Birds that are attracted to tower lights and aggregate
in the lighting zone, circle the tower and collide with the tower, guy
wires, other birds, or fall to the ground from exhaustion (Longcore
et al. 2012b, Gauthreaux and Belser 2006, Erickson et al. 2005).

2. Construction, operation, and maintenance activities - Adults,
eggs, or nestlings can experience direct mortality through:

a. Trauma or death during vegetation removal;
b. Trauma or death during tower maintenance; and

c. Death of eggs or nestlings when actions or activities cause adults
to abandon nests.

3. Significant loss of fat reserves in adults due to the energy
expenditure of circling towers, leading to reduced survival during
long migrations (Norris and Taylor 2006, Gehring and Walker
2012).”

In addition, the Recommended Best Practices provide updated
avoidance and minimization measures. Those measures replace the
USFWS guidelines on communications tower siting in Chapter 11.

All Environmental
Consequences Wildlife
sections (X.2.6.4) and
Section 16.6.2

There is no mention of lighting in causes of direct
mortality to migratory birds on page 3.2.6-18. This
information is crucial and is the focus of the new
lighting standards issued in the 2015 FAA circular
AC 70/7460-1L.

The discussion of bird collisions with towers during operations has
been updated in the Final PEIS to include details on lighting as a cause
of avian mortality. In addition, reference to the FAA lighting standards
has been included in that discussion and added to the BMPs in Chapter
11.

All Environmental
Consequences Wildlife
sections (X.2.6.4) and
Section 16.6.2
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Comment Text

Response

Relevant Section(s) in
Final PEIS

This section also refers to the number of species listed
under MBTA as “some” so I recommend listing the
number since the word “some” is subjective. (I
believe it’s 1,027)

Thank you for your comment. The estimated number of species listed
under the MBTA is noted.

All Environmental
Consequences Wildlife
sections (X.2.6.4)

Please define “poor fliers”.

In this context, FirstNet considers poor flying birds as those that are
more vulnerable to colliding with structures. In general, these birds
have relatively short wings and have high ratios of body weight to
wing area. In addition, some diving birds, for example, have relatively
solid bones which make them less buoyant in the water. This makes it
easier for them to dive underwater, but it also makes them relatively
poor fliers in comparison to birds with lighter bone structures.

All Environmental
Consequences Wildlife
sections (X.2.6.4)

The PEIS states that “avian mortalities or injuries can
also result from vehicle strikes and nest disturbance
during construction activities, although they typically
occur as isolated events.” Do you have information to
support this statement? Car collisions and habitat
disturbance is much more far reaching than isolated
events. See Longcore et al 2013. Here is a graph
below showing mortality from cars in that publication
[see Figure 2 below].

In the deployment or construction phase of the NPSBN, construction
vehicle traffic and ground disturbance would be generally short-term
and localized, meaning that impacts would generally be of short
duration and limited to individual locations in the regional context.
Both impact duration and geographic extent inform the significance of
impact at the programmatic level. The annual U.S. avian mortality
from vehicle strikes is not expected to be significantly affected by the
Preferred Alternative.

All Environmental
Consequences Wildlife
sections (X.2.6.4)

In addition, destruction of habitat can result in direct
mortality at a larger scale due to land clearing for
facilities and access roads. Therefore, with any new
construction in this proposed action, direct mortality
would likely be more than isolated events.

See response immediately above. It is anticipated that construction
would not affect large land areas (at the programmatic level), and the
use of existing infrastructure is preferred.

All Environmental
Consequences Wildlife
sections (X.2.6.4)
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Comment Text

Response

Relevant Section(s) in
Final PEIS

Under Effects to Migration or Migratory Patterns, the
PEIS states that “project infrastructure and the
temporary nature of the deployment activities would
result in impacts to large populations of migratory
birds, but more likely that individual birds could be
impacted. “ This might be described more in your
cumulative impacts section, but if it’s not, I would
recommend elaborating on this topic there. I’'m also
not sure it’s an accurate statement- see the mortality
table above [see Figure 2 below].

The Final PEIS states, “It is unlikely that the limited amount of
infrastructure, the amount of RF emissions generated by Project
infrastructure, and the temporary nature of the deployment activities
would result in impacts to large populations of migratory birds, but
more likely that individual birds could be impacted.” As indicated
above, deployment would be short-term and limited to specific
locations, would not generally affect large land areas, and would
preferentially use existing infrastructure. The Final PEIS further states
that “implementation of BMPs and mitigation measures (described in
Chapter 11, BMPs and Mitigation Measures) could further help to
avoid or minimize potential impacts to migratory pathways.” The
following are some examples of BMPs from Section 11.6.2):

e Avoid development in areas that contain high densities of breeding
or wintering birds, in high wildlife use areas, migratory staging
areas, woodlots, riparian corridors, Audubon Important Bird Areas,
nature preserves, state and national parks, state forests, fish and
wildlife areas, and other publicly owned properties.

o Follow, as practicable or feasible, the suggested practices by the
Avian Power Line Interaction Committee to minimize impacts to
migratory birds through collision and electrocution.

e Avoid activities within migratory bird flyways and in the immediate
vicinity of bat roosts to the extent practicable.

All Environmental
Consequences Wildlife
sections (X.2.6.4) and
Section 16.6.2

In the discussion of Effects from Invasive Species, I
would recommend noting how invasive species
impact vegetation around facilities and access roads,
thus altering the landscape and resulting in impacts to
habitat cumulatively and possibly on specific project

locations where more specific analyses are performed.

The Final PEIS indicates that invasive species can impact vegetation in
disturbed areas, which would include areas around facilities and access
roads, although this impact is expected to be less than significant at the
programmatic level. It also includes BMPs and mitigation measures to
reduce impacts from invasive species. Once determined, the site-
specific review process would provide means to further evaluate
impacts to vegetative and wildlife resources.

All Environmental
Consequences Terrestrial
Vegetation, Wildlife, and
Threatened and
Endangered Species and
Species of Conservation
Concern sections (X.2.6.3;
X.2.6.4; X.2.6.6) and
Sections 16.6.1 and 16.6.2
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Relevant Section(s) in
Comment Text Response Final PEIS
Where the PEIS describes specific impacts from the
iff j i i irel . - . Sy .
di N rent proposed projects (wired proj ects vs wireless A detailed description of the Proposed Action is provided in Section
projects), I would recommend cross walking these . . . . L.
P . 2.1, which provides the basis for the impact determinations for the
potential impacts to the diagrams or the same text : . . .
.. . ) resources listed in each of the various Environmental Consequences .
descriptions found in section 2.0. I found I had to go . . . . . Section 2.1
. sections. While your comment is noted, it is not practical to repeat
back and forth between the two sections to figure out o . . .
. e . descriptions of the project types in the many instances they are
which facilities the PEIS was referring to and how . . .
. ) mentioned throughout the Environmental Consequences sections.
they related to the proposed ones in section 2.0.
In the context of the Final PEIS, the term deployment refers to the
Under wireless projects, the PEIS states that for new constmctlgn of 1nfrastmctur§, or the process staging deployable
. S o technologies for use. The Final PEIS includes a number of BMPs and
wireless communication towers, deployment activities o . . . .
. . mitigation measures designed to avoid the use of guy wires on All Environmental
are expected to be temporary and isolated, but this is . ) . o
: S communication towers, or where not avoidable, to reduce their avian Consequences Wildlife
not the case if the new communication towers (or ) . ) .
existing ones) use guy wires impacts by other measures. Impacts to birds are considered to be /less sections (X.2.6.4)
& guy ’ than significant for deployment or construction of the Preferred
Alternative and less than significant with BMPs and mitigation
measures incorporated for operations.

BMP = best management practice; CEQ = Council on Environmental Quality; CFR = Code of Federal Regulations; MBTA = Migratory Bird Treaty Act; NEPA = National
Environmental Policy Act; NPSBN = nationwide public safety broadband network; PEIS = Programmatic Environmental Impact Statement; RF = radio frequency; USFWS = U.S.
Fish and Wildlife Service
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1. INTRODUCTION

1.1. OVERVIEW AND BACKGROUND

Title VI of the Middle Class Tax Relief and Job Creation Act of 2012 (Public Law [Pub. L.] No.
112-96, 126 Statute [Stat. 156 (2012)) (codified at 47 United States Code [U.S.C.] § 1401 et.
seq.) (the Act) created and authorized the First Responder Network Authority (FirstNet) to
ensure the establishment of a nationwide public safety broadband network (NPSBN) based on a
single, national network architecture (47 U.S.C. § 1422(b)). FirstNet was created as an
independent authority within the Department of Commerce’s National Telecommunications and
Information Administration (NTIA), the Executive Branch agency that is principally responsible
for advising the president on telecommunications and information policy issues.

The Act meets a long-standing and critical national infrastructure need to create a nationwide
broadband network that would, for the first time, allow police officers, fire fighters, emergency
medical service professionals, and other public safety officials to effectively communicate with
each other across agencies and jurisdictions. The NPSBN (i.e., the Proposed Action) is intended
to cover all 50 states, 5 territories, and the District of Columbia.

The Act charges FirstNet with taking all actions necessary to ensure the building, deployment,
and operation of NPSBN, by, at a minimum:

¢ Ensuring nationwide standards for use and access to the network (47 U.S.C. §
1426(b)(1)(A));

e Issuing open, transparent, and competitive requests for proposals to the private sector (47
U.S.C. § 1426(b)(1)(B));

¢ Encouraging use of existing commercial wireless infrastructure to speed deployment (47
U.S.C. § 1426(b)(1)(C)); and

e Managing and overseeing private sector entities that build, operate, and maintain the network
(47 U.S.C. § 1426(b)(1)(D)).

In addition to these requirements, the Act mandates careful consideration of rural areas. This
includes requiring FirstNet, to the maximum extent economically desirable, to include
deployment phases with substantial rural coverage milestones as part of each construction and
deployment phase of the network (47 U.S.C. § 1426(b)(3)).

The lack of interoperability in public safety communications, and the hazards associated with it,
have been known within the public safety community and the telecommunications industry for
quite some time. In 1996, the Public Safety Wireless Advisory Committee (PSWAC), which
was established by the Federal Communications Commission (FCC) and NTIA in 1995,
published a report on the current state of public safety wireless communications (Public Safety
Wireless Advisory Committee, 1996).
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The report identified three major problems:

1. The radio frequencies allocated to public safety were congested and growing more so;

2. The ability of officials from different public safety agencies to communicate with each
other was limited due to multiple frequency bands, incompatible equipment, and a lack of
standardization in repeater spacing and transmission formats; and

3. Public safety officials were unable to effectively pursue their missions because they were
not able to take advantage of cutting-edge communications technologies that would make
their job performance safer and more efficient.

The report concluded that “unless immediate measures are taken to alleviate spectrum shortfalls
and promote interoperability, Public Safety agencies will not be able to adequately discharge
their obligation to protect life and property in a safe, efficient, and cost effective manner” (Public
Safety Wireless Advisory Committee, 1996). The report went on to describe interoperability
issues that hampered emergency response activities in the 1993 World Trade Center bombing in
New York City and the 1995 Oklahoma City bombing of the Alfred P. Murrah Federal Building.
It further emphasized that these concerns also applied to more routine, day-to-day emergency
response activities, and that the needs of the public safety community — with regard to security,
resilience, redundancy, and coverage — were unique and mission-critical.

Although these communications challenges that face the public safety community were known,
the true genesis of the NSPBN lies with the 9/11 Commission Report (the Report), published on
July 22, 2004 (National Commission on Terrorist Attacks upon the United States, 2004a). This
report analyzed the terrorist attacks of September 11, 2001 and sought to provide
recommendations and new paths forward to ensure greater public safety based on the events that
transpired on that day. The Commission interviewed more than 1,200 individuals and reviewed
millions of pages of documents in an effort to understand how the attacks were possible and how
to best attempt to prevent such a tragedy from ever recurring.

The Report identified a critical need for improved communications capabilities for the public
safety community through the “expedited and increased assignment of radio spectrum for public
safety purposes” (National Commission on Terrorist Attacks upon the United States, 2004a). As
numerous on-site reports from public safety personnel at the World Trade Center, the Pentagon,
and Somerset County, Pennsylvania indicated, the lack of interoperable communications
capability among the multiple police, fire, and emergency medical services personnel hampered
rescue efforts and in many cases likely led to an increased loss of life. Hundreds of police
officers and fire fighters, including off-duty personnel who reported to the scene to engage in
rescue efforts upon learning of the events that were unfolding, were killed in the line of duty; this
amounted to the largest loss of first responders in a single event anywhere in history (National
Commission on Terrorist Attacks upon the United States, 2004b). In 2012, the Act created
FirstNet with the primary purpose of designing, building, and operating a dedicated public safety
communications network to provide first responders with the tools they need to do their jobs
more effectively, and to minimize the loss of life in the event of any future natural or manmade
emergencies or disasters.
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The Act also establishes a process allowing states and territories to determine whether to
participate in the FirstNet proposed network for that state or conduct their own deployment of a
radio access network (RAN) in their respective states (47 U.S.C. § 1442(e)). A state that chooses
to deploy its own RAN is required by the Act to follow certain procedural requirements,
including submitting an alternative plan to the FCC for deployment/construction, maintenance,
and operation of the RAN within that state. If the FCC approves the alternative plan, the state
could apply to NTIA for a grant to construct the RAN within the state, and must apply to NTIA
to lease spectrum capacity from FirstNet (47 U.S.C. § 1442(e)(3)(C)).

The Act establishes in the U.S. Department of the Treasury a fund known as a “Network
Construction Fund.” This fund must be used by FirstNet to carry out its statutory mission. The
source of the funds to be deposited came from the proceeds of incentive auctions that are
authorized under the Act. Prior to the deposit of proceeds from the incentive auctions, Congress
authorized NTIA to borrow up to $2 billion from the Treasury, in order for FirstNet to carry out
its responsibilities under the Act (47 U.S.C. § 1427(a)). However, NTIA is required to reimburse
the Treasury, without interest, for any of the funds borrowed with the proceeds it receives from
incentive auctions.

As a federal entity, FirstNet is required to comply with the National Environmental Policy Act of
1969 (NEPA) (42 U.S.C. 4321 et seq.), which requires that the government examine the
environmental, social, historic, and cultural impacts of its Proposed Actions before it
irretrievably commits resources to undertake them. Furthermore, FirstNet must comply with its
own NEPA implementing instructions, which were finalized and published in the Federal
Register (79 FR 23945, April 29, 2014). FirstNet published a Notice of Intent (NOI) in the
Federal Register to prepare five coordinated Programmatic Environmental Impact Statements
(PEISs) (79 FR 67156, November 12, 2014). The PEISs analyze the potential direct, indirect,
and cumulative impacts of the proposed action as well as alternative approaches to the
construction, operation, and maintenance of the NPSBN on natural, cultural, and social
resources. Each of the five PEISs analyzes potential impacts in a particular region of the
country.

1.2. PROGRAMMATIC APPROACH AND TIERING

A programmatic environmental document, such as the five coordinated PEISs being developed
for the Proposed Action, is prepared when an agency is proposing to carry out a broad action,
program, or policy. FirstNet has determined that the design, deployment/construction, and
operation of the NPSBN is a broad action with nationwide implications. This approach, which
considers the full planning area, provides for the broadest and most extensive NEPA analysis in
order to support the balancing of different considerations, including social, economic, historic,
and environmental issues. Furthermore, the programmatic approach creates a comprehensive
analytical framework that assesses potential impacts expected from the program as a whole. It
also supports any subsequent site-specific environmental analyses that may be required for
individual actions at specific locations, once they are identified. Finally, and as discussed in the
introduction to each of the Environmental Consequences sections, the programmatic approach
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allows FirstNet to identify and define four categories of actions of potential impact as described
below:

o Potentially significant, where there is substantial evidence that an effect may be significant;

o Less than significant with best management practices (BMPs) and mitigation measures
incorporated (as defined through the consultation with the relevant resource agency), where
the use of mitigation measures reduce an effect from a potentially significant impact to a less
than significant impact;

e Less than significant, where the action creates impacts but no significant impacts; or

e No impact, which applies where an action does not create an impact.

To streamline the NEPA process and avoid repetition, the White House Council on
Environmental Quality (CEQ) regulations encourage federal agencies to develop a tiered
approach to their analyses (40 Code of Federal Regulations [CFR] 1502.20), by working from
broad, general NEPA documents addressing large-scale program-level impacts and decisions
down to site-specific documents.! The PEISs are intended to provide broad analysis and
direction regarding the overall potential impacts of the NPSBN. When a proposed network
design is ready, and specific sites are proposed for deployment, the decision to deploy the
NPSBN would not be revisited; instead subsequent memoranda, Categorical Exclusions (CEs),
Environmental Assessments (EAs), or EISs would be “tiered” off of the PEISs, and would
summarize, or incorporate by reference, much of the detailed analyses presented in the PEISs as
a means of streamlining the NEPA process (40 CFR 1500.4[I]).

Site-specific actions, once defined, would be evaluated against the analyses presented in the

programmatic review for future NEPA compliance. In addition, site-specific analysis may be

required, depending on the site conditions, the type of deployment, or any other permits or

permissions necessary to perform the work. FirstNet is still developing its site-specific review

process, incorporating comments received from cooperating and consulting agencies. Once the

process, including roles and responsibilities, has been determined, FirstNet will release a

Supplemental PEIS. Agencies will also have the opportunity to provide input on the

Supplemental PEIS, which will address, at a minimum, the following:

¢ An outline and/or process for conducting analyses of the potential impacts within each
Region using a resource-appropriate framework (such as an ecoregional or landscape ecology
framework for biological impacts), as practicable and feasible;

¢ Specific guidance on how to conduct NEPA at the site-specific scale; and

e An explanation of the roles and responsibilities and the management and oversight process
that will be used by FirstNet to ensure that all applicable CEQ guidance is being incorporated
into decision-making.

The primary objectives of each PEIS are to:

¢ Identify and assess potential impacts on the natural and human environment2 that would
result from implementation of the Proposed Action;

e Describe and evaluate reasonable alternatives, including the Preferred Alternative, a No
Action Alternative, and other alternatives that would avoid or minimize adverse effects to the
environment;

' To search for and locate CFR records, see the Electronic Code of Federal Regulations (e-CFR): www.ecfr.gov.
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¢ Identify and recommend specific BMPs and mitigation measures, as necessary, to avoid or
minimize potential environmental, social, historic, and cultural impacts; and

o Facilitate public, tribal, and agency involvement in identifying significant environmental
impacts.

1.3. PROJECT REGIONS AND DESCRIPTION OF THE PROPOSED ACTION AREA

FirstNet, in consultation with CEQ, decided to analyze the potential impacts of the NPSBN in
five regions, as shown in Figure 1.3-1. The single, unified analysis for the entire NPSBN has
been divided into the five regions as described above in order to provide a greater depth of
information and to more efficiently support FirstNet’s mission objectives. The FirstNet PEIS
Proposed Action area would cover the geography of the 50 states, the 5 territories, the District of
Columbia, and 567 tribal nations.

This PEIS focuses on the South region encompassing 13 states. This PEIS contains analysis for
Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, New Mexico, North
Carolina, Oklahoma, South Carolina, Tennessee, and Texas. The FirstNet South region covers
26 percent of the United States land mass, yet the regional population comprises approximately
46 percent of the total United States population (Census Bureau, 2015). To aid the reader, the
existing environment and environmental consequences are compiled into state-specific chapters.

' T
CNMI
p »
Guam
™= .
American Samoa PBRF <_USVI

East mCentral West =South mNon-contiguous

Figure 1.3-1: FirstNet PEIS Regions of Analysis

1.4. PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the Proposed Action is to develop the NPSBN. The NPSBN is intended to
facilitate the use of rugged, easy-to-use devices, and provide a set of applications and services on
a single, interoperable platform built to open, non-proprietary commercially-available standards
for emergency and daily public safety communications. These applications and services would
enhance the ability of the public safety community to perform more reliably, effectively and
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safely. The NPSBN would also provide a backbone to allow for improved communications by
carrying high-speed data, location information, images, and, eventually, streaming video. This
capability would increase situational awareness during an emergency, thereby improving the
ability of the public safety community to effectively engage and respond.

The FirstNet network would be “hardened” from the physical layer, user access, and cyber
security perspectives, to be more resilient to impacts from natural and man-made disasters.
Hardening refers to a variety of methods that may be used to make a structure more resistant to
failure, whether through physical reinforcement of a structure, redundant sources of emergency
power, or additional firewalls and cybersecurity measures. These efforts would be designed not
only to ensure that the network has greater resistance to system failure than what is currently
available, but also that it can recover more rapidly should failure occur at any point in the
system. The goal would be to provide not only interoperability, but also improved operability in
the event of a natural or manmade disaster. The network operating standards would also provide
local control to public safety agencies, allowing for more control over the configuration,
deployment, and management of multiple types of Information Technology resources, referred to
as provisioning, as well as device features, and reporting.

The Proposed Action is needed to address existing deficiencies in public safety communications
interoperability, durability, and resiliency that have been highlighted in recent years for the ways
in which they have hindered response activities in high profile natural and manmade disasters.
Today, first responders rely on numerous separate, incompatible, and often proprietary Land
Mobile Radio (LMR) networks. This makes it difficult, and at times impossible, for emergency
responders from different jurisdictions to communicate, especially during major emergencies
that require a multi-jurisdictional response (National Task Force on Interoperability, 2005).

During the September 11 attacks, members of the public safety community, who risked their own
safety on behalf of others, were unable to communicate with each other on radio systems
operating on different, incompatible frequencies. Additionally, emergency messages could not
reach first responders as wireless and wire-line networks were overwhelmed with traffic. At the
Pentagon, commanders had to resort to sending runners with paper messages to forward
instructions to those trying to save as many lives as possible.

In the years that followed these events, the federal government provided billions of dollars and
valuable radio spectrum to promote interoperability and improve operations (Congressional
Research Service, 2011). Subsequent disasters, however, have shown that public safety response
is still often compromised by an inability to communicate due to radio systems operating on
different, incompatible frequencies. This is largely the result of the fragmented initial design and
uncoordinated upgrades of public safety communications. Most upgrades were planned and
executed at the local level; what was lacking was an overarching plan to connect all first
responders under one dedicated interoperable system.

Four years after September 11, the Hurricane Katrina disaster response in August 2005
highlighted the equally fundamental challenge of operability. The collapse of critical
infrastructure proved challenging throughout most of the region affected, as failures in one sector
led to failures in others. The physical communications infrastructure in Louisiana, Mississippi,
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and Alabama was devastated, with more than 3 million customer telephone lines destroyed; in
New Orleans, only two FM and two AM radio stations out of 41 survived the storm and
subsequent flooding. Almost 2,000 cell towers were knocked out, which severely degraded
LMR communications. At one time, more than 35 Public Safety Answering Points (PSAPs)
were out of service, which resulted in a weeks-long, sustained loss of 911 services in some parts
of the region (Miller, 2006). This rendered the issue of interoperability moot, since the
equipment and infrastructure on which the system relied were not operable to begin with (United
States House of Representatives, 2005).

Many of these same challenges presented themselves again in October 2013 when Hurricane
Sandy battered the northeast U.S. At the peak of the storm, approximately 25 percent of all cell
sites across 10 states and the District of Columbia were out of service, resulting in the same loss
of basic operability seen in previous events (Hurricane Sandy Task Force, 2013). The loss of
power and loss of backhaul capacity” significantly impacted the functionality of the
telecommunications infrastructure in the affected regions; one of the recommendations of the
Hurricane Sandy Recovery Task Force was to “develop a resilient power strategy for wireless
and data communications infrastructure and consumer equipment” (Hurricane Sandy Task Force,
2013). This underscored the need for a disaster-resistant network that could continue to function
in an emergency, and that could recover quickly from a failure at a single point somewhere in the
system without that point failure causing a ripple effect of failures throughout the system.

In May 2014, the National Public Safety Telecommunications Council (NPSTC) published its
final report, Defining Public Safety Grade Systems and Facilities, which provides information
and recommendations for resiliency and durability in a communications system designed to resist
failures due to manmade or natural disasters (National Public Safety Telecommunications
Council, 2014). The NPSBN is intended to have a higher level of redundancy and resiliency
than current commercial networks in order to support the public safety community effectively.

1.5. FEDERAL AGENCY PARTICIPATION

1.5.1. Lead Agency

As noted in Section 1.1, Overview and Background, FirstNet is the lead agency for the
environmental review consistent with NEPA, the National Historic Preservation Act of 1966
(NHPA) Section 106 consultation process, and the Endangered Species Act (ESA) Section 7
consultation process for the Proposed Action. As the lead agency, FirstNet is directing the
development of the five PEISs, the tribal consultation process, and has initiated consultation with
the U.S. Fish and Wildlife Service (USFWS) to determine the likelihood of potential effects on
listed species and migratory birds. FirstNet is also coordinating with cooperating agencies to
ensure compliance with the laws, regulations, and Executive Orders (EOs) discussed in Section
1.8, Overview of Relevant Laws and Executive Orders and Appendix C, Environmental Laws
and Regulations.

2 Backhaul capacity refers to the ability of a network to transfer data from a radio base station or cell site to a larger core network.
These connections are typically made via fiber optic cable and microwave technology.
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1.5.2. Cooperating Agencies

Lead agencies, such as FirstNet, that are preparing a NEPA document are required to do so in
cooperation with other federal, state, and/or local agencies with jurisdiction by law or with
special expertise with respect to an environmental impact involved in the proposal (40 CFR
1508.5). Outside of the scoping process, this cooperation can be formalized between the lead
agency and another agency with a Memorandum of Understanding that formalizes the
cooperating agency status and responsibilities.

In letters dated January 16, 2015, FirstNet invited 37 federal agencies to participate in the
development of the PEISs as cooperating agencies. Nine agencies accepted the invitation: the
NTIA, FCC, the General Services Administration (GSA), the U.S. Department of Agriculture’s
(USDA) Rural Utilities Service (RUS), the USDA’s U.S. Forest Service (USFS), the USDA’s
Natural Resources Conservation Service (NRCS), the U.S. Air Force (USAF), the U.S.
Department of Energy (DOE), and the U.S. Department of Homeland Security (DHS), including
the Federal Emergency Management Agency (FEMA), the U.S. Coast Guard (USCG), and the
U.S. Customs and Border Protection (CBP). Appendix A contains a complete list of those
agencies invited to become cooperating agencies.

1.5.3. Consulting Parties

Under the Act, FirstNet is required to conduct all consultation and network planning activities in
a given state or territory through a governor-appointed State Single Point of Contact (SPOC) (47
U.S.C. § 1442(d)). In a letter dated April 29, 2015, FirstNet invited all 56 SPOCs to be
consulting parties on the development of the PEISs, in order to promote transparency and
partnership with the SPOCs. As of the date of publication, 13 SPOCs accepted the invitation,
which afforded them the opportunity to review and comment on draft documents prior to public
release.

1.6. CULTURAL RESOURCES CONSULTATION

As a federal entity, FirstNet has obligations under the NHPA to understand and address the
potential impacts of its proposed undertakings on historic properties; one of the ways in which
this 1s accomplished is through consultation with State Historic Preservation Offices (SHPOs)
and government-to-government consultation with federally-recognized American Indian tribes.
As the lead agency for compliance with Section 106 of the NHPA, FirstNet is committed to
meaningful engagement with Tribal Nations. In a letter dated January 30, 2015, FirstNet
contacted tribal leaders and Tribal Historic Preservation Officers (THPOs), where applicable, to
initiate formal, government-to-government consultation with all 567 federally-recognized
American Indian tribes. As of the date of publication, FirstNet received responses from 38 tribes
with requests to consult on the Proposed Action.

1.7. THE NEPA PROCESS AND PUBLIC INVOLVEMENT

Under CEQ guidance for public involvement in the NEPA process, agencies shall seek to
involve the public in preparing environmental documents such as this PEIS (40 CFR §
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1506.6). These efforts include providing notice to potentially interested parties, holding public
meetings, soliciting comments, and making this PEIS available to the public.

This section provides an overview of the overall PEIS public involvement process (see Section
1.7.1) and, more specifically, the scoping process for the Draft PEISs (see Section 1.7.2) and
public comments made on the Draft PEIS for the South region.

1.7.1. Public Involvement

NEPA requires draft and final versions of a PEIS to be published, fostering public involvement
through two public opportunities: 1) the scoping public comment period prior to the preparation
and publication of the Draft PEIS, and 2) the Draft PEIS public comment period prior to the
preparation and publication of the Final PEIS. FirstNet has engaged with the public to provide
opportunities for comment in full compliance with the letter and spirit of the law.

1.7.2.  Scoping

The content of a Draft PEIS is based on a process called “scoping.” The regulations
implementing NEPA require that scoping be included in the environmental analysis process (40
CFR 1501.7). Scoping for the Draft PEIS included several key elements: 1) gathering
information and ideas from the public and key stakeholder groups, such as the public safety
community, about the analytical issues related to the NPSBN; 2) making determinations about
which issues should be analyzed; and, 3) identifying alternatives to the proposal that warranted
analysis. The scoping process is ongoing and critical to informing agency actions, in that it
begins before the PEIS analyses are initiated and continues throughout document development.

On November 12, 2014, FirstNet published a NOI in the Federal Register to prepare five
coordinated PEISs (79 FR 67156, November 12, 2014). This publication kicked off a 45-day
public scoping comment period wherein members of the public were able to submit comments to
FirstNet via traditional mail or via e-mail. A series of public scoping meetings were also held
where participants had the opportunity to learn about the Proposed Action, talk directly with
FirstNet environmental staff, and provide input regarding the scope and analysis of the Proposed
Action. The public meetings were held in the following locations:

Washington, D.C. — Tuesday, November 25, 2014; 4-8 p.m.;
Honolulu, HI — Tuesday, December 2, 2014; 4-8 p.m.;

San Francisco, CA — Thursday, December 4, 2014; 4-8 p.m.;
Tucson, AZ — Thursday, December 4, 2014; 4-8 p.m.;

Kansas City, MO — Tuesday, December 9, 2014; 4-8 p.m.;

New Orleans, LA — Thursday, December 11, 2014; 5-9 p.m.; and
New York, NY — Monday, December 15, 2014; 4-8 p.m.

The Scoping Summary Report may be found in Appendix B. The following major items were
identified during the scoping comment period and in public meetings:

¢ Potential impacts of the NPSBN on sensitive natural resources;
e Concerns regarding the impacts of tower placement on culturally and ecologically sensitive
areas, such as Tumamoc Hill in Tucson, AZ; and
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e The impact of the NPSBN on existing public safety communications infrastructure and
operations.

FirstNet continued to accept comments after the close of the formal scoping period in order to
allow the public as many opportunities as possible to provide input. Additional comments were
received on the topics mentioned above, as well as on the topic of potential impacts of radio
frequency (RF) emissions.

1.7.3. Draft PEIS Comment Period

The Draft PEIS for the South Region was released on October 14, 2016 for a 60-day public
comment period, via an announcement in the Federal Register (81 FR 71044 71045). During
that period, FirstNet held a series of public meetings to provide the general public and interested
stakeholders with an opportunity to learn about the PEIS, ask questions, and provide comments.
Meetings were held in the following locations:

¢ Nashville, Tennessee: October 24, 2016, from 4:00 p.m. to 8:00 p.m.

e Atlanta, Georgia: October 25, 2016, from 4:00 p.m. to 8:00 p.m.

e Frankfort, Kentucky: October 25, 2016, from 4:00 p.m. to 8:00 p.m.

e Morrisville (Raleigh Area), North Carolina: October 26, 2016, from 4:00 p.m. to 8:00 p.m.
e Montgomery, Alabama: October 26, 2016, from 4:00 p.m. to 8:00 p.m.

e Orlando, Florida: October 27, 2016, from 4:00 p.m. to 8:00 p.m.

¢ Columbia, South Carolina: October 27, 2016, from 4:00 p.m. to 8:00 p.m.

¢ Baton Rouge, Louisiana: November 1, 2016, from 4:00 p.m. to 8:00 p.m.

¢ Santa Fe, New Mexico: November 1, 2016, from 4:00 p.m. to 8:00 p.m.

e Jackson Mississippi: November 2, 2016, from 4:00 p.m. to 8:00 p.m.

o Little Rock, Arkansas: November 3, 2016, from 4:00 p.m. to 8:00 p.m.

e Oklahoma City, Oklahoma: November 3, 2016, from 4:00 p.m. to 8:00 p.m.
e Austin, Texas: November 7, 2016, from 4:00 p.m. to 8:00 p.m.

e Dallas, Texas: November 9, 2016, from 4:00 p.m. to 8:00 p.m.

Comments received focused primarily on issues such as potential impacts of radio frequency
(RF) emissions, best management practices (BMPs), climate change impact assessment
guidelines, vibration impacts, requests for consultation, and legal questions surrounding
FirstNet’s network deployment procedures and future environmental compliance requirements.
Appendix F contains the comments received by FirstNet during the scoping period for the South
Draft PEIS, as well as responses.

1.8. OVERVIEW OF RELEVANT FEDERAL LAWS AND EXECUTIVE ORDERS

This section will provide a brief explanation of major federal laws and Executive Orders (EOs)
that are relevant to this Proposed Action. Given the expected nature and extent of the proposed
NPSBN, it is likely that a wide range of diverse resources could be potentially impacted to
varying degrees, including wetlands, coastal areas, farmland, wildlife, marine areas, migratory
birds, and social or cultural resources, among others. Therefore, there are multiple laws and EOs
that FirstNet is obliged to consider as part of this analysis. This is not intended to be a

August 2017 1-12



Final Programmatic Environmental Impact Statement Chapter 1
FirstNet Nationwide Public Safety Broadband Network Introduction

comprehensive list of all applicable laws and EOs, instead it provides context with regard to
those laws and EOs that are most likely to be directly triggered by the Proposed Action.
Appendix C provides a comprehensive list of applicable laws and regulations that were
considered as part of the Proposed Action.

1.8.1. National Environmental Policy Act

NEPA (42 U.S.C. 4321 et seq.) requires federal agencies to integrate environmental values into
their decision-making processes by considering the environmental impacts of their Proposed
Actions and reasonable alternatives to those actions. NEPA also established CEQ. As part of
the Executive Office of the President, CEQ coordinates federal environmental efforts and is
responsible for advising the president on environmental policy matters. CEQ has also
promulgated regulations implementing NEPA, which are binding on all federal agencies. These
regulations address the procedural provisions of NEPA and the administration of the NEPA
process, including preparation of EISs.

NEPA is applicable to all “major” federal actions affecting the quality of the human
environment. A major federal action is an action with effects that may be major and which are
potentially subject to federal control and responsibility. These actions may include new and
continuing activities, including projects and programs entirely or partly financed, assisted,
conducted, regulated, or approved by federal agencies; new or revised agency rules, regulations,
plans, policies, or procedures; and legislative proposals. FirstNet has determined the
deployment/construction, operation, and maintenance of the NPSBN qualifies as a major federal
action under these criteria and therefore requires a review under NEPA.

1.8.2. National Historic Preservation Act

The goal of the NHPA (formerly 16 U.S.C. § 470 et seq., now 54 U.S.C. § 100101 et seq.) is to
empower federal agencies to act as responsible stewards of cultural resources when agency
actions affect historic properties. The NHPA established the Advisory Council on Historic
Preservation (ACHP), an independent federal agency that promotes the preservation,
enhancement, and productive use of our nation’s historic resources, and advises the President
and Congress on national historic preservation policy. The NHPA also authorizes the Secretary
of the Interior to expand and maintain a National Register of Historic Places composed of
districts, sites, buildings, structures, and objects significant in American history, architecture,
archaeology, engineering, and culture.

Section 106 of the NHPA requires federal agencies to take into account the effects of their
undertakings on any district, site, building, structure, or object that is included in or eligible for
inclusion in the National Register. In carrying out their responsibilities under Section 106, the
NHPA requires that federal agencies consult with federally-recognized American Indian tribes
and Native Hawaiian Organizations that attach traditional religious and cultural significance to
eligible or listed historic properties that could potentially be affected by the agency’s actions.
The intent of the consultation is to identify historic properties potentially affected by the
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undertaking and to seek ways to avoid, minimize, or mitigate any adverse effects on those
properties.

The NHPA details a 4-step process for Section 106 consultation that requires each federal agency
to: 1) initiate a review process to evaluate any proposed action; 2) identify historic properties that
could be affected by the proposed federal, or federally-licensed, permitted, or funded, action; 3)
assess whether the action has the potential to affect properties that are listed in or are eligible for
listing in the National Register of Historic Places; and, 4) resolve the adverse effects. FirstNet
has determined that the deployment/construction, operation, and maintenance of the NPSBN
qualifies as an undertaking under Section 106, and will, therefore, require analysis under NHPA.

1.8.3. Endangered Species Act

The ESA (16 U.S.C. § 1531 et seq.) was established to conserve and protect threatened and
endangered species. Under most circumstances, the ESA prohibits take, which is defined as
harming, up to and including loss of life, or harassing a listed species. Section 2 of the ESA sets
forth the purposes and policy, which include providing a means to conserve endangered and
threatened species’ ecosystems and providing programs for the conservation of such species.
The ESA requires federal agencies to conserve threatened and endangered species, and use their
authorities to further the purposes of the ESA.

Accordingly, Section 7 of the ESA requires each federal agency to ensure that any action it
authorizes, funds, or carries out is not likely to jeopardize the continued existence of any
threatened or endangered species or result in destruction or adverse modification of critical
habitat for such species. Federal agencies are further required to consult with the appropriate
federal agency, either the USFWS or the National Marine Fisheries Service (NMFS), for federal
actions that “may affect” a listed species or adversely modify critical habitat. Federal agencies
must use the best scientific and commercial data available when making an effect determination
relating to the impact of their actions. Given the likely extent of the NPSBN, FirstNet has
determined consultation under the ESA is required to determine whether there are any expected
impacts to threatened and endangered species or their critical habitat.

1.8.4. Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) (16 U.S.C. § 1801 et
seq.) is the primary law governing fisheries management in U.S. federal waters. The MSA is
intended to foster long-term biological and economic sustainability of U.S. marine fisheries
through the prevention of overfishing, the rebuilding of overfished stocks, and increasing long-
term economic and social benefits to ensure a safe and sustainable supply of seafood. The MSA
extended U.S. jurisdiction from 12 nautical miles to 200 nautical miles and established eight
regional fisheries management councils to develop Fishery Management Plans (FMPs), which
must comply with conservation and management standards to promote sustainable fisheries
management. The FMPs also define essential fish habitat (EFH), which is the aquatic habitat
where fish spawn, breed, feed, and grow through various life stages; this habitat includes marine
waters, wetlands, coral reefs, seagrasses, and rivers. The FMPs further define habitat areas of
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particular concern (HAPCs), which are high priority areas that are rare, particularly sensitive, or
critical to overall ecosystem functions. FirstNet may encounter marine resources in the
deployment/construction and operation of the NPSBN, particularly for those parts of the network
intended to provide coverage and service to coastal areas.

1.8.5. Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) (16 U.S.C. § 1361 et seq.) prohibits takes of all
marine mammals in the U.S. (including territorial seas) with few exceptions. Permits for
scientific research on marine mammals and permits to enhance the survival or recovery of a
species, issued under Section 104 of the MMPA, are two such exceptions, neither of which
would likely be pursued by FirstNet as part of the Proposed Action. For threatened and
endangered marine mammals, any activities that may affect ESA-listed species must be
consistent with the ESA as well. Deployment/construction, operation, and maintenance of the
NPSBN may include activities that occur in or adjacent to marine areas for those parts of the
network intended to provide coverage to coastal areas, including mainland and island coastlines.

1.8.6. Migratory Bird Treaty Act

The Migratory Bird Treaty Act (MBTA) (16 U.S.C. § 703-712) was enacted to ensure protection
of migratory bird resources that are shared among the U.S., Canada, Mexico, Japan, and Russia.
The MBTA prohibits the take, possession, import, export, transport, selling, purchase, barter, or
offering for sale, purchase, or barter, of any migratory bird, their eggs, parts, and nests, except as
authorized under a valid permit. The responsibilities of federal agencies to protect migratory
birds are set forth in EO 13186 (see below).” USFWS is the lead agency for migratory birds.
The USFWS issues permits for takes of migratory birds for activities such as scientific research,
education, and depredation control, but does not issue permits for incidental take* of migratory
birds. FirstNet activities, such as tower construction, would have the potential to impact
migratory bird species; therefore, FirstNet is obliged under the MBTA and EO 13186 to analyze
the potential impacts of such actions.

1.8.7. Clean Water Act

The Federal Water Pollution Control Act, commonly referred to as the Clean Water Act (CWA)
(33 U.S.C. § 1251 et seq.), establishes the basic structure for regulating discharges of pollutants
into the waters of the U.S. and regulating quality standards for surface waters. The CWA defines
waters of the U.S. to include all interstate waters, lakes, rivers, streams, territorial seas,
tributaries to navigable waters, interstate wetlands, wetlands that could affect interstate or foreign
commerce, and wetlands adjacent to other waters of the U.S. The CWA made it unlawful to
discharge any pollutant from a point source into navigable waters, without a permit. Under
Sections 303 and 305 of the CWA, states must review all “existing and readily available” state

3 See https://www.federalregister.gov/articles/2001/01/17/01-1387/responsibilities-of-federal-agencies-to-protect-migratory-
birds.

4 Section 704 of the Migratory Bird Treaty Act describes a take as “hunting, taking, capture, killing, possession, sale, purchase,
shipment, transportation, carriage, or export of any such bird, or any part, nest, or egg thereof.”
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surface water quality data to compare against their water quality standards and determine
whether water bodies will be classified as higher quality (Category 1 or 2) or lower quality
(Categories 3, 4, or 5). A water pollution reduction plan, or total maximum daily load (TMDL),
may be required for water bodies that are classified as lower quality. The TMDL defines the
upper threshold of a given pollutant that a waterbody can contain and still meet water quality
standards.

Under Section 401 of the CWA, discharges of pollutants, such as storm water from point or
nonpoint sources’ into waters of the U.S. are authorized through the National Pollutant Discharge
Elimination System (NPDES) permitting program. The U.S. Environmental Protection Agency
(USEPA) and delegated states and territories administer the NPDES permitting program. As part
of this program, general NPDES permits are required to regulate storm water discharges
associated with construction activities that disturb one or more acres of land. Section 404 of the
CWA established a program to regulate the discharge of dredged or fill material into waters of
the United States. Under the CWA, if FirstNet intends to carry out ground disturbing activity in
or adjacent to waters of the United States, then permits and analyses may be required.

1.8.8. Coastal Zone Management Act

Congress enacted the Coastal Zone Management Act (CZMA) (16 U.S.C. § 1451 et seq.) to
protect the coastal environment from growing demands associated with residential, recreational,
commercial, and industrial uses (such as, state and federal offshore oil and gas development).
Coastal states with an approved Coastal Zone Management Plan, which defines permissible land
and water use within the state’s coastal zone, can review federal actions (such as
deployment/construction, operation, and maintenance of the Proposed Action), licenses, or
permits for federal consistency. Federal consistency is the requirement that those federal permits
and licenses likely to affect any land/water use or natural resources of the coastal zone be
consistent with the state program’s enforceable policies. Deployment/construction of the
NPSBN is likely to occur in coastal areas; therefore, consistency determinations under CZMA
may be required.

1.8.9. Occupational Safety and Health Act

The Occupational Safety and Health Act of 1970 (OSHA) (29 U.S.C. § 658) created the
Occupational Safety and Health Administration (OSHA) for the purpose of ensuring safe and
healthful working conditions. OSHA pursues this mission by setting and enforcing standards in
the workplace to create an environment free from hazards that include exposure to toxic
substances, excessive noise, unsanitary conditions, and other physical hazards such as
mechanical dangers and heat or cold stress. The OSHA covers most private sector, and some

3 Section 502 (14) of the CWA defines point source pollution as pollution that comes from “any discernible, confined and
discrete conveyance, including but not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling
stock, concentrated animal feeding operation, or vessel or other floating craft, from which pollutants are or may be discharged.”
Nonpoint source pollution is defined as any source of water pollution that does not meet the legal definition of “point source”,
and includes runoff from rain or snowmelt that picks up natural and manmade pollutants, such as fertilizers, oils, salt, bacteria,
and others that are eventually deposited into lakes, rivers, streams, wetlands, coastal water, and groundwater.
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public sector, employers and their workers either directly at the federal level, through OSHA, or
through an OSHA-approved state plan that defines and implements state-level worker health and
safety programs and enforcement standards. Currently, 22 states and territories have OSHA-
approved state plans. Deployment/construction, operation, and maintenance activities required
for the deployment of the NPSBN would be required to comply with OSHA standards, or
OSHA-approved state plans.

1.8.10. Executive Order 11988 — Floodplain Management

EO 11988 requires federal agencies to avoid, to the extent possible, the long and short-term
adverse impacts associated with the occupancy and modification of floodplains and to avoid
direct and indirect support of floodplain development wherever there is a practicable alternative.®
In accomplishing this objective, “each agency shall provide leadership and shall take action to
reduce the risk of flood loss, to minimize the impact of floods on human safety, health, and
welfare, and to restore and preserve the natural and beneficial values served by floodplains in
carrying out its responsibilities” for the following actions:

e Acquiring, managing, and disposing of federal lands and facilities;

¢ Providing federally undertaken, financed, or assisted construction and improvements; and

e Conducting federal activities and programs affecting land use, including but not limited to
water and related land resources planning, regulation, and licensing activities.

The guidelines address an 8-step process that agencies should carry out as part of their decision-
making on projects that have potential impacts to or within the floodplain (FEMA, 2015)
(FEMA, 2016). This 8-step process can be addressed as part of the NEPA compliance process if
an EA or EIS, such as this PEIS, is developed. Aspects of EO 11988 have been updated in EO
13690 (see Section 1.8.14).

1.8.11. Executive Order 11990 — Protection of Wetlands

The purpose of EO 11990 is to “minimize the destruction, loss or degradation of wetlands and to
preserve and enhance the natural and beneficial values of wetlands.”” To meet these objectives,
federal agencies are required, in planning their actions, to consider alternatives to wetland sites
and limit potential damage if an activity affecting a wetland cannot be avoided. The EO applies
to the following:

e Acquisition, management, and disposition of federal lands and facilities construction and
improvement projects that are undertaken, financed or assisted by federal agencies; and

e Federal activities and programs affecting land use, including but not limited to water and
related land resources planning, regulation, and licensing activities.

The procedures require the determination of whether or not the proposed project would be in, or
would affect, wetlands. If so, a wetlands assessment must be prepared that describes the
alternatives considered. The procedures include a requirement for public review of assessments.
The evaluation process follows the same eight steps as for EO 11988, Floodplain Management.

6 See http://www.archives.gov/federal-register/codification/executive-order/11988.html.
7 See http://www.archives.gov/federal-register/codification/executive-order/11990.html.
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As with EO 11988, this 8-step process can be addressed as part of the NEPA compliance process
if an EA or EIS, such as this PEIS, is developed.

1.8.12. Executive Order 12898 — Federal Actions to Address Environmental
Justice in Minority Populations and Low-Income Populations

The purpose of EO 12898 is to ensure that federal agencies avoid taking actions that have a
disproportionately high and adverse impact on low-income populations or minority populations.®
Each federal agency must make achieving environmental justice part of its mission by
identifying and addressing, as appropriate, disproportionately high and adverse human health,
environmental, economic, and social effects of its programs, policies, and activities on minority
and low-income populations, particularly when such analysis is required by NEPA. The EO
emphasizes the importance of NEPA’s public participation process, directing that each federal
agency shall provide opportunities for community input in the NEPA process. Agencies are
further directed to identify potential effects, as well as BMPs and mitigation measures in
consultation with affected communities.

1.8.13. Executive Order 13186 — Responsibilities of Federal Agencies to
Protect Migratory Birds

The purpose of EO 13186 is to direct federal agencies to take certain actions to further
implement the MBTA. Several international, bilateral conventions on migratory birds, of which
the U.S. is a co-signatory, impose substantive obligations on the U.S. for the conservation of
migratory birds and their habitats. Through the MBTA, the U.S. has implemented these
migratory bird conventions with respect to this country. The EO directs each federal agency
whose actions are likely to create a measurable, negative effect on migratory bird populations to
enter into a Memorandum of Understanding (MOU) with the USFWS to promote the
conservation and mitigation of impacts to migratory birds. Furthermore, the EO established the
interagency Council for the Conservation of Migratory Birds to enhance coordination and
communication among federal agencies regarding their responsibilities under the four bilateral
treaties on the conservation of migratory birds.

1.8.14. Executive Order 13690 — Establishing a Federal Flood Risk
Management Standard and a Process for Further Soliciting and
Considering Stakeholder Input

The purpose of EO 13690 is to implement the Federal Flood Risk Management Standard as part
of a national policy on resilience and risk reduction, consistent with the President’s Climate
Action Plan.” The EO amends EO 11988, and emphasizes consideration by agencies of
ecosystem-based alternatives and long-term resilience and risk reduction when managing flood

§ See https://www.epa.gov/laws-regulations/summary-executive-order-12898-federal-actions-address-environmental-justice.
9 See https://www.federalregister.gov/articles/2015/02/04/2015-02379/establishing-a-federal-flood-risk-management-standard-
and-a-process-for-further-soliciting-and.
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risks. The order establishes a process for further solicitation and consideration of public input
and a science-based approach to defining floodplains and flood hazard areas.

1.9. PEIS ORGANIZATION

This Draft PEIS includes descriptions of the affected environment, potential impacts, and
alternatives of the Proposed Action, including cumulative impacts, in each of the 13 states and
territories that make up the South region. The structure and contents of this document have been
developed consistent with NEPA requirements. The main organization of this document is as
follows:

e Chapter 1: Introduction;

e Chapter 2: Description of the Proposed Action and Alternatives;

e Chapters 3 through 15: Each chapter contains a state-by-state analysis of the affected
environment (including descriptions of the portions of the environment that could be affected
by the Proposed Action), environmental consequences (including descriptions of the
potential environmental, social, historic, and cultural impacts of the Proposed Action and
alternatives), and references;

e Chapter 16: Best Management Practices and Mitigation Measures;

e Chapter 17: Comparison of Alternatives;

e Chapter 18: Cumulative Impacts;

e Chapter 19: Other Required Analysis;

e Chapter 20: List of Preparers and Contributors;

e Chapter 21: Distribution List;

e Chapter 22: Glossary; and

e Appendices.
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2. DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

In accordance with the National Environmental Policy Act of 1969 (NEPA) (42 U.S.C. 4321 et
seq.), FirstNet must examine a range of reasonable alternatives to design, construct, and operate
the nationwide public safety broadband network (NPSBN). These alternatives must be
reasonable ways in which FirstNet could meet the purpose and need for the Proposed Action. In
addition to the range of reasonable alternatives, this document also describes those alternatives
considered but not carried forward for analysis. Alternatives not carried forward were initially
considered but found to not reasonably meet the purpose and need. FirstNet is also required to
“include the alternative of no action” as part of the alternatives analysis in the PEIS. The “No
Action Alternative” describes what would happen if FirstNet did not construct the NPSBN, and
is used as a baseline against which the potential impacts of the action alternatives can be
compared.

2.1. PROPOSED ACTION

The Proposed Action would encompass the design, deployment/construction, operation, and
maintenance of the NPSBN by FirstNet or a partner organization(s)' through a comprehensive
network procurement process, currently underway. FirstNet anticipates a competitive process to
procure a comprehensive technical and business solution to meet its stated mission and
objectives. By statute, the network must have several characteristics, including security,
resiliency, backwards compatibility with existing commercial networks, integration with public
safety answering points (PSAPs)? or their equivalents, substantial rural coverage; it must be built
to open, non-proprietary, commercially available standards; and it must use existing
infrastructure to the maximum extent economically desirable. The FirstNet network would have
two components, the core network, and the radio access network (RAN). The core network is a
key component for ensuring that users have a single interoperable platform nationwide, and
would consist of a wide range of telecommunications infrastructure including fiber optic cable,
towers, data centers, microwave technology, and others. The core is envisioned to have six
primary functions: it switches data, processes and reformats information, stores and maintains
data, and keeps it secure. The core network would interface with local, tribal, state, and federal
networks, including 911 and the internet, thereby serving as the backbone connecting the 50
states, 5 territories, and the District of Columbia. The core network would be constructed and
maintained to the most up-to-date technological standards, comprised of all standard Evolved
Packet Core (EPC) elements under the 3rd Generation Partnership Project (3GPP). The EPC is
the collection of systems that manages the connection of all voice calls, data sessions,
messaging, and video services in a wireless network. Since the EPC is responsible for the
management of all services, it is the central “brain” of the network. The RAN would consist of
all radio base station infrastructure that would connect user devices. This infrastructure would
include communication towers, cell site equipment, antennas, deployable mobile hotspots, and

! FirstNet's partner organization(s) would assist in providing resources as necessary to deploy and operate the NPSBN.
2 Public safety answering points (PSAPs) are call centers responsible for answering calls to an emergency telephone number for
police, fire, and emergency medical services.
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backhaul equipment required to enable wireless communications with devices using the public
safety broadband spectrum. Finally, the Act states that FirstNet must continue to maintain and
improve the NPSBN to account for new and evolving technologies.

FirstNet may enter into Spectrum Manager Lease Agreements (SMLAs) with states that opt-out
of the FirstNet network. The range of methods that would be employed by states to connect their
RAN to the FirstNet core network are expected to include methods described and analyzed in the
various alternatives listed below.

2.1.1. Characteristics of the NPSBN

The Act specifies that the FirstNet network would be based on the minimum technical
requirements on the commercial standards for Long Term Evolution (LTE) service. LTE is a
proven upgradeable technology, now in its fourth generation (4G). Improvements in speed and
function are achieved with each subsequent generation, and 4G LTE standards are continuing to
evolve. FirstNet is involved in the research and development of new standards and is working
closely with the public safety community as part of this process, with the goal of ensuring that
the unique needs of public safety can be met.

As stated above, the core network is envisioned to have six primary functions: it would switch
data, process and reformat information, store and maintain data, and keep that data secure. Other
functions, such as applications, services, and operational and business support systems would
also be part of the core network. The backhaul, or intermediate links that carry user traffic,
including voice, data, and video, and signaling from radio base stations to the core network,
would likely be accomplished through fiber optic and microwave technology, with an emphasis
on redundancy to allow the network to continue to function in events of extreme demand.

The RAN would place an emphasis on reliability, prioritizing physical hardening and security.
Redundant power backup, redundant backhaul capabilities, structural hardening, and security
measures would be implemented as appropriate to provide a resilient and reliable radio base
station infrastructure.

2.1.2. Proposed Action Infrastructure

There is currently a wide range of technologies that FirstNet may use to implement and deploy
the NPSBN, ranging from fixed assets to mobile, deployable infrastructure. The following are
general descriptions of the types of wired, wireless, and deployable projects that FirstNet may

consider.

2.1.2.1.  Wired Projects

New Build — Buried Fiber Optic Plant

The installation of fiber optic cable would generally consist of plowing or trenching cable
alongside the road usually within a utility corridor or within public road right-of-way (ROW),
where possible. Utility ROWs could also include other easements and may be public or private.
This could involve either burying both conduit and cable inside the conduit or only direct buried
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cable. Installation may involve plowing, trenching (including vibratory plowing), or directional
boring, and may involve the construction of points of presence (POPs),? huts, or other facilities
to house outside plant equipment or hand-holes to access the fiber.

Use of Existing Conduit — New Buried Fiber Optic Plant

The installation of new fiber optic cable in existing conduit typically requires blowing or pulling
new fiber optic cable into existing, buried conduit. In this project scenario, any ground
disturbance would usually be limited to the entry and exit points of the existing conduit.

New Build — Aerial Fiber Optic Plant

Construction of new aerial fiber optic cable would generally consist of installing new poles and
hanging cables in previously disturbed or new (undisturbed) ROWs or easements, or installing
replacement poles in previously disturbed ROWs or easements. Installation of new poles and
fiber may involve construction of access roads, depending on the availability of ROWs. This
type of activity may also involve the constructions of POPs, huts, or other facilities to house
outside plant equipment.

Collocation on Existing Aerial Fiber Optic Plant

Installation of new fiber on existing poles may require structural hardening or reinforcement to
improve disaster resistance and resiliency. It may also require pole replacement to accommodate
an increased load from new users. All replacement poles must be placed in the exact same hole
in order for the action to qualify as “collocation.”

Use of Existing Buried or Aerial Fiber Optic Plant or Existing Submarine Cable

This project type would involve lighting up dark fiber owned by and leased from various
providers. Dark fiber is fiber that has been installed without a transmitter and receiver, typically
to provide capacity for future growth.

New Build — Submarine Fiber Optic Plant

Deployment of new submarine cable, if implemented, would involve the installation of specially
sealed cables in limited near-shore or inland bodies of water, and construction of landings /
facilities on the shore to accept a cable, which is typically buried close to shore. Transoceanic
submarine cables are not anticipated to be used as part of the Proposed Action; therefore,
submarine repeaters and large marine vessels for installation or repairs would not be used.
However, small marine vessels could be required for installation and repairs of smaller, non-
transoceanic cables in limited near-shore or inland bodies of water.

3 Points of Presence are connections or access points between two different networks, or different components of one network.
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Installation of Optical Transmission or Centralized Transmission Equipment

All fiber installation activities may require additional installation of equipment to enhance the
digital signals travelling through the fiber, depending on the network configuration. FirstNet
may also install transmission equipment as part of the core network construction. This
equipment is usually installed in small boxes or huts in the ROW of the utility corridor, and may
involve construction of access road, depending on the availability of public ROW.

2.1.2.2.  Wireless Projects

New Wireless Communication Towers

FirstNet may undertake the construction of new towers of various heights and configurations
(e.g., monopoles, lattice, and guy-wired) to support wireless infrastructure, such as antennas and
microwave dishes. Tower construction may also include associated structures including
generators, equipment sheds, fencing, security lighting, aviation lighting, electrical feeds, and
concrete foundations and pads. This type of project may require the construction of access
roads, depending on the availability of public ROW.

Collocation on Existing Wireless Tower, Structure, or Building

Collocation projects would involve mounting or installation of equipment such as antennas or

microwave dishes on an existing tower to transmit and/or receive signals, or provide backhaul.
Installation of power units, such as an uninterruptible power supply could be added. Existing

towers, structures, or buildings may require structural hardening or increased physical security
measures.

2.1.2.3.  Deployable Technologies

As part of the Proposed Action, there may be areas where permanent, fixed infrastructure cannot
be erected due to a variety of factors. Deployable technologies may provide an option to either
provide coverage in such areas, or they may be used to supplement existing coverage during a
large-scale planned or emergency event. In addition, deployable technologies could also be used
in areas where potential permanent impacts to significant sensitive resources/receptors cannot be
avoided or mitigated. In general, some limited construction could be associated with the
implementation of deployable technologies, such as land clearing or paving for parking or
staging areas.

Cell on Wheels

The Cell on Wheels (COW) deployable technology consists of a cellular base station on a trailer
with an expandable antenna mast, typically between 15 feet to 40 feet in height, and usually a
microwave or satellite link back to the main controller. COWs typically contain a small
generator and may also connect to utility power cables. This type of technology is designed to
be part of a cellular network and augment existing capacity.
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Cell on Light Truck

The Cell on Light Truck (COLT) deployable technology consists of a cellular base station on a
light truck platform with an expandable antenna mast, typically between 15 feet and 40 feet in
height, and usually a microwave or satellite link back to the main controller. COLTs typically
contain a small generator and may also connect to utility power cables. This type of technology
is designed to be part of a cellular network and augment existing capacity.

System on Wheels

The System on Wheels (SOW) deployable technology consists of a full base station and
controller on a large towable trailer or truck. A SOW is a fully self-contained cellular system
that can provide an island system with no need for satellite/microwave link back. SOWs
typically contain a power generator and a larger antenna mast (ranging from approximately 50
feet to 120 feet in height), suitable to address larger localized coverage or capacity shortages in
the event of planned or unplanned incidents.

Deployable Aerial Communications Architecture

Deployable Aerial Communications Architecture (DACA) consists of aerial vehicles, including,
but not limited to, drones, balloons, blimps, and piloted aircraft, which would be deployed at a
variety of altitudes and are capable of providing wide-area coverage, although with relatively
low capacity/throughput. DACAs would be used for addressing wide scale loss of coverage after
a major catastrophic event, which would have the network down for a significant period.

2.1.2.4.  Satellites and Other Technologies

Satellite-Enabled Devices and Equipment

FirstNet may install permanent equipment on existing structures or support the use of portable
devices that use satellite technology, such as satellite phones or video cameras.

Deployment of Satellites

FirstNet does not anticipate launching satellites as part of the deployment of the NPSBN;
however, it could include equipment on satellites that are already being launched for other
purposes and may work with other federal agencies or commercial entities that engage in satellite
launches to use Global Positioning System satellites to support devices requiring location
information.

2.2. DESCRIPTION OF ALTERNATIVES

In accordance with NEPA, FirstNet has considered a variety of alternatives to ensure the
building, deployment/construction, operation, and maintenance of the NPSBN. CEQ has defined
reasonable alternatives as those that are economically and technically feasible ways to meet the
purpose and need. NEPA also requires the analysis of the No Action Alternative, which
provides a baseline against which the potential impacts of the Action Alternatives may be
compared. FirstNet is carrying two alternatives plus the No Action Alternative, forward for
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analysis. Furthermore, FirstNet has considered three additional alternatives and dismissed them
from further consideration.

2.2.1. Preferred Alternative

Under the Preferred Alternative, FirstNet and its partner(s) would construct a nationwide
broadband LTE network using a combination of the wired, wireless, deployable, and satellite
technologies. This may include, but is not limited to, the following methods: collocation of the
network equipment on existing towers, poles and structures; construction of new communication
towers, poles and associated structures to include generators, equipment sheds, fencing, and
concrete pads; use of existing fiber facilities, including lighting up dark fiber and installation of
new fiber on existing poles and in existing conduit; installation of new conduit and fiber using
trenching (including vibratory plowing) or directional boring (including horizontal directional
drilling); deployment of satellite phones and other portable satellite technology; installation of
microwave facilities for cell-site backhaul communication; and the utilization of deployable
technologies.

2.2.2. Deployable Technologies Alternative

Under the Deployable Technologies Alternative, FirstNet would procure, deploy, and maintain a
nationwide fleet of mobile communications systems, including ground-based and aerial
deployable technologies, to provide temporary coverage in areas not covered by existing, usable
infrastructure, as there would be no collocation of equipment or new construction associated with
wired or wireless projects discussed above under the Preferred Alternative. Generally, these
units would be deployed at times of an incident to the affected area for either planned or
unplanned incidents or events. Equipment would be stationed in every state and territory, often
at multiple locations in each state or territory, to facilitate suitable response. These mobile
communication units would be temporarily installed and may use existing satellite, microwave,
or radio systems for backhaul. In general, some limited construction could be associated with
the implementation of deployable technologies, such as land clearing or paving for parking or
staging areas. However, these construction activities would be minimal in comparison to the
combination of project types associated with the Preferred Alternative as described above.

2.2.3. No Action Alternative

Under the No Action Alternative, the NPSBN would not be constructed; there would be no
nationwide, coordinated system dedicated to public safety interoperable communications. The
existing multiplicity of communications networks would remain in place, as would the current,
known limitations and problems of existing communication networks during times of emergency
or disaster. This alternative would require an act of Congress to revise the Act, which currently
requires the NPSBN.
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2.3. ALTERNATIVES CONSIDERED BUT NOT CARRIED FORWARD

During the course of the development of the Proposed Action, several additional alternatives to
implement the Proposed Action were considered. Each of these alternatives was found deficient
in some way, and did not meet the purpose and need for the Proposed Action as discussed below.

2.3.1. New Construction Only Alternative

Under the New Construction Only Alternative, FirstNet would construct a nationwide network
using all new construction and installation of fiber optic cable, conduit, utility poles,
communication towers, and installed equipment. This alternative has been dismissed from
further consideration because it is counter to FirstNet’s legislative mandate to leverage existing
infrastructure. Furthermore, new construction of the entire network would be cost-prohibitive
and the construction timeline would cause unnecessary delays in network implementation as a
result of the need for building an entirely new NPSBN from the ground up, which would not
meet the agency’s legislative purpose and the needs of the Proposed Action.

2.3.2. New Satellite Alternative

Under the New Satellite Alternative, FirstNet would construct a nationwide network using new
and existing satellite technology only. Generally, satellite technology is not cost effective due to
limited spectrum, and technical issues such as limited in-building coverage and performance.
This alternative has been dismissed from further consideration because it is counter to FirstNet’s
mandate to use standards-based LTE technology to provide coverage, and its performance
capabilities would not meet the purpose and need of the Proposed Action.

2.3.3. Collocation-Only Alternative

Under the Collocation-Only Alternative, FirstNet would construct the NPSBN using existing
infrastructure only, by collocating equipment exclusively on existing towers, buildings, or other
structures. This alternative has been dismissed from further consideration because suitable
infrastructure does not exist to provide nationwide broadband coverage using only existing
infrastructure. Many areas of the country, particularly rural areas, would have little to no service
options from FirstNet if existing infrastructure alone were required to build the network.
Therefore, this alternative would not meet the purpose and need of the Proposed Action.

2.4. RADIOFREQUENCY (RF) EMISSIONS

2.4.1. Introduction

General interest in the topic of the safety of radiofrequency electromagnetic field emissions (RF
emissions),* a form of radiation, from communication towers and their relationship to human
health and the environment has increased with the number of devices being used and the degree

4 RF emissions refer to RF radiation emitted by devices. OSHA defines RF radiation as “electromagnetic radiation in the
frequency ranges 3 kilohertz (kHz) - 300 Megahertz (MHz), and 300 MHz - 300 gigahertz (GHz), respectively” (Occupational
Health and Safety Administration, 2015)
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of connectivity needed for people to go about their daily lives. This interest has been
demonstrated in the comments received by FirstNet during the scoping and public comment
periods for its Programmatic Environmental Impact Statement (PEIS) for the nationwide public
safety broadband network (NPSBN), other telecommunications projects, as well as active
discussions within the human health and environmental science communities, and among the
general public. Accordingly, FirstNet has determined it is important to analyze the potential
human and environmental effects for the PEIS.

This document provides a general overview regarding (RF) emissions, the existing regulatory
framework for limiting RF exposures, the general discussions on the current state of research for
potential effects on humans, as well as information on animal and plant species, and some of the
general conclusions on data gaps and the paths forward. While this document is not intended to
be a complete analysis of all aspects of RF emissions and their potential effects, it does provide a
general discussion of some of the credible scientific literature and information that relates to RF
emissions and potential effects to human health and other species.

In general, radiation is the product of a wide range of energies that form the electromagnetic
spectrum. A number of radiation sources exist in nature—such as the radon emitted from the
breakdown of certain minerals in the ground or the radiation from energy in space) and others are
artificial (such as RF emissions created by broadcasting, radio, and cellular equipment).

The electromagnetic spectrum is divided into two main classes: non-ionizing radiation (NIR) and
ionizing radiation (IR):

e Non-ionizing radiation. NIR is as the low end of the electromagnetic spectrum. Visible
Light, AM/FM radio, cellular, and microwaves are all classified as NIR. FirstNet system
would operate in the 700 MHz frequency band, which means that it would emit NIR in the
microwave spectrum (Zamanian and Hardiman, 2005).

e Ionizing radiation. IR can produce charged particles (ions) in matter and is produced by
unstable atoms that have an excess of energy or mass or both. Gamma radiation and x-rays
are examples of IR. FirstNet equipment would not produce any IR (Zamanian and
Hardiman, 2005).

This review focuses on NIR related to cellular systems (e.g., tower and building-mounted
equipment) and, specifically, the 700 MHz Long Term Evolution (LTE) spectrum band licensed
for use by FirstNet. Figure 2.4.1-1 details the full electromagnetic spectrum (U.S. Department of
Energy, 2009). The red band on each line of Figure 2.4.1-1 indicates the 700 MHz frequency
band, portions of which are already being used for both commercial wireless and public safety
communications.
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THE ELECTROMAGNETIC SPECTRUM
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Source: (U.S. Department of Energy, 2009)
Note: The red band on each line indicates the 700 MHz frequency band licensed for use by FirstNet.

Figure 2.4.1-1: The Electromagnetic Spectrum

Radiation is frequently presented in the terms of power intensity or irradiance. The power
intensity is the radiant flux® received by a specific surface area. The units for irradiance are watts
per meters squared (W/m?). Frequently, RF emissions and exposure standards are defined in
terms of power density. Some standards are explicitly defined while others are a function of the
frequency of the radiation. Table 2.4.1-1 summarizes the current Federal Communications
Commission (FCC) standards for RF emissions for occupational/controlled exposure, as well as
uncontrolled exposure.

3 The radiant flux is the amount of energy per unit time radiated from a source.
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Table 2.4.1-1: FCC Regulatory Levels

Frequency Range |Electric Field Magnetic Field Power Density (S) |Averaging Time (E)?,
(MHz) Strength (E) (V/m) |Strength (H) (A/m) | (mW/cm?) (H)?, or S (minutes)
Limits for Occupational/Controlled Exposure
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/12)* 6
30-300 61.4 0.163 1.0 6
300-1500 -- -- /300 6
1500-100,000 -- -- 5 6
Limits for Occupational/Controlled Exposure
0.3-1.34 614 1.63 (100)* 30
1.34-30 842/f 2.19/f (180/12)* 30
30-300 27.5 0.073 0.2 30
300-1500 -- -- /1500 30
1500-100,000 -- -- 1.0 30

Source: (FCC, 1996)

f=frequency in MHz

* Plane-wave equivalent power density

Since FirstNet is licensed to operate in the 700 MHz range,® the FCC regulations establishing
exposure limits would govern FirstNet operations and (power density) would be between 2.33
mW/cm? and 2.66 mW/cm? for occupational or controlled exposure for frequencies of 700 and
799 MHz, respectively.” For these same frequencies and general population/uncontrolled
exposure, the FCC standard exposure limits are 0.47 mW/cm? to 0.53 mW/cm?. This analysis is
intended to outline some preliminary information on the topic in order to describe the state of
current research, science, and the unsettled issues surrounding RF emissions.

2.4.2. RF Emissions and Humans

For 20 years, the regulatory levels for human exposure to RF emissions have been established by
the FCC as a means of protecting both workers and the general public from any potential
effects.® Concerns about RF emissions have been raised for a number of years by various
nongovernmental stakeholder groups about whether the FCC’s exposure levels—and similar
standards established by other developed nations—are protective enough based upon the current
science on the potential health effects.

The FCC’s standards were first established in 1996 based upon the guidelines formulated by the
National Council on Radiation Protection and Measurements (NCRP), a Congressionally-
chartered nonprofit corporation that prepares recommendations on matters of radiation
protection, as well as those promoted by two independent nonprofit organizations, the Institute of

¢ FirstNet holds a single 700 MHz Public Safety Broadband Nationwide License, under Call Sign WQQE234.

7See 47 U.S.C. § 1421(a).

8 See 47 Code of Federal Regulations (CFR) 1.1307(b), 1.1310, 2.1091, 2.1093. (To search for and locate CFR records, see the
Electronic Code of Federal Regulations (e-CFR): www.ecfr.gov).
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Electrical and Electronic Engineers (IEEE) and the American National Standards Institute
(ANSI), both of whom have helped set industry standards for decades (FCC, 2013) (FCC, 2014).

These standards set effective radiated power (ERP) of no more than 500 watts per channel
(WPC), depending on tower height and the total number of radio channels (transmitters)
authorized at a specific site, so that the RF power transmitting at any particular location will
vary, with most urban and suburban sites operating at an ERP of less than 100 WPC. According
to the FCC and depending upon the type of antenna being used, the typical cell site emits an ERP
of 100 WPC, which corresponds to an actual radiated power of 5 to 10 watts (FCC, 2014).

The power of RF emissions rapidly decreases as the distance from the transmitter increases. As
a result, measurements taken of typical ground-level exposures are usually well below the FCC
exposure standards. Those standards recommend a maximum permissible exposure level to the
general public of approximately 580 microwatts per square centimeter for cellular and Personal
Communications Service (PCS) cell site transmitters. The RF levels typically found near the
bases of cellular or PCS cell site towers or in the vicinity of other, lower-powered cell site
transmitters are many times less than this limit (FCC, 2014).

Demonstrating cause and effect in humans from low-level® environmental exposures is
considered to generally require multiple studies over many years before consensus is reached and
a clear cause and effect can be established (Webb, P. and C. Bain, 2011). In order to respond to
a request by Congress to study the potential health effects of electric and magnetic fields on
humans and other living organisms, the Department of Energy entered into an agreement with
the National Research Council (NRC) for the National Academy of Science to prepare a study.

That report, in looking at routine exposures to electric and magnetic fields found in homes and
communities as the cause of disease and abnormalities, stated, “There is no widely accepted
understanding of how extremely low-frequency electric and magnetic fields, such as those
associated with the distribution and use of electric power, could cause a disease or whether it
causes a disease. Considerable research has been conducted in this area, and numerous research
data can be found on the subject, but given the lack of a specific disease end point to track or a
well-accepted theory of how the fields might affect biologic systems, the data are discordant;
they have been gathered using different exposure conditions and have resulted in conflicting
observations of different effects or no effects” (National Research Council, 1997). Hence, the
investigations into RF have not yet achieved scientific consensus on cause and effect.

Some of the major problems with demonstrating cause and effect for RF are listed below:

e No consistent measures of exposure. Exposure is changing with the proliferation of cell
phone use, and there is no real unexposed or “control” population (Ahlbom et al., 2004)
(Khurana et al., 2010);

e No scientifically agreed upon biological mechanism for harm. The lack of a clear biological
mechanism increases uncertainty into whether the health end point that the study examined is
the correct endpoint to try and measure (Hauri et al., 2014) (Ahlbom et al., 2004); and

° For the purposes of this review, “low-level” is a qualitative description of the small amount of energy contained in these
emissions.
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e Some potential effects of major concern are rare, such as brain cancer and acoustic neuroma,
both of which have been potentially linked to RF exposure. If the health outcome is rare, it is
even harder to demonstrate cause and effect (Ahlbom et al., 2004).

However, there is an active scientific research effort worldwide concerning the potential health
effects of RF emissions, with new studies being published frequently. This research
environment reflects the public interest in the topic, the increased level of interest within the
scientific community and the desire by governments and health organizations to determine
conclusively whether there are any potential effects from RF emissions to either people or the
environment.

2.4.2.1. Regulatory Framework for RF Emissions

As indicated above, RF emissions have been identified by the FCC as a potential environmental
factor to be weighed in evaluating a transmitter’s effect on the human environment. Currently,
the FCC implements and enforces both occupational and public exposure limits to RF
electromagnetic fields through its authorization and licensing process. In order for a facility
operation or transmitter to be authorized or licensed, FCC requires licensees to be in compliance
with its regulations relating to RF emissions.

In 1996, as a consequence of the authority granted by Congress to the FCC in the
Telecommunications Act of 1996 (TCA) to “prescribe and make effective rules regarding the
environmental effects of radio frequency emissions” (TCA, 104 Pub. L. 104), the agency
adopted new guidelines and procedures reflected in its revised Office of Engineering and
Technology (OET) Bulletin 65, Evaluating Compliance with FCC Guidelines for Human
Exposure to Radiofrequency Electromagnetic Fields, originally issued in 1985 (FCC, 1997).

The revised guidelines include limits for Maximum Permissible Exposure (MPE) for transmitters
operating between 300k Hz and 100 GHz which are averaged over a specified time-interval. The
limits are different based on whether an occupational setting or a general population exposure
setting is being evaluated. These standards have been challenged in federal courts and have been
upheld (See, for example, Cellular Phone Taskforce et al. v. FCC, 205 F.3d 82 [2™ Cir. 2000]).

The FCC has updated its standards for evaluating mobile or personal communication devices
“localized absorption” as well. The FCC’s MPE “localized absorption” limits are based on
recommendations from the National Council on Radiation Protection and Measurements (NCRP)
and the Institute of Electrical and Electronics Engineers, Inc. (IEEE) '° and were adopted by the
American National Standards institute (ANSI) to replace the earlier ANSI guidelines of 1982.
These limits are based on thermal effects (i.e., the amount of RF energy required to heat tissue).
According to the FCC, the established limits are well below levels that are considered to have
adverse health effects. Additionally, the IEEE’s Committee on Man and Radiation (COMAR)
states that the amount of RF emissions in buildings “will be lower than outside, since a

10 Qutside of the United States, many countries (including most of Europe) use exposure guidelines developed by the
International Commission on Non-Ionizing Radiation Protection (ICNIRP). The ICNIRP safety limits are similar to those of the
NCRP and IEEE (Classic, K., 2015)
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substantial fraction of the signal is absorbed when it passes through most building materials”
(IEEE COMAR, 2000).

COMAR cites a study (Health Physics Society, 1997) that measured the power density of
radiation on the top floors of buildings with roof-mounted antennas (IEEE COMAR, 2000). The
study found that radiation emissions on these floors “were less than 0.0004 mW/cm? per 100 W
Effective Radiated Power (ERP) per channel.” For purposes of reference, this indicates that it is
1,000 times less than the FCC standard for general population exposure and 5,000 times less than
the FCC standard for occupational workers.

COMAR also found that “roof-mounted base station antennas are normally designed to radiate
energy in the horizontal direction away from the building, and they radiate very little energy into
the building itself. Therefore, exposure to residents inside a building with roof-mounted base
station antennas is invariably very low” (IEEE COMAR, 2000).

In March of 2013, the FCC voted to review current RF rules and regulations and put forth a
Notice of Inquiry. The Inquiry was intended to open discussion around whether the existing RF
exposure limits and policies need to be reassessed. Through this process, the FCC has gathered
input from industry, scientific experts, and members of the public to help the agency to
determine whether current policies and rules need to be changed (FCC, 2013).

2.4.2.2.  Overview of Research for Potential Non-Thermal Effects to Humans

A few organizations have provided research that is useful as a framework for the state of the
research on RF and the basis of some of the concerns. For example, several studies of the
potential non-thermal health effects cited below have focused on cancer outcomes (primarily
childhood leukemia and brain cancers); however, reproductive/neonatal problems, neurological
and neurobehavioral issues, and genotoxicity have also been studied. In addition to these
studies, one group (the International Association of Fire Fighters) has raised concerns about
potential non-thermal effects resulting from RF emissions coming from telecommunications
equipment (International Association of Fire Fighters, 2015).

As with any source, RF emissions from the FirstNet system would be dependent on the location,
type, and power of antennas used. There are three basic forms of antennas: omnidirectional,
narrow horizontal gain (focused beam), and panel.

The most common type of antenna is a panel antenna, as these are easily mounted on towers or
rooftops and provide approximately 60 degrees of horizontal and vertical coverage.
Omnidirectional antennas are frequently used for things such as Wi-Fi where a widespread area
needs to be covered by a signal. Directional beam antennas are used to propagate a strong,
focused beam to a specific location which is ideal for sending a stronger signal for greater
distances without affecting areas outside the target. Thus, the omnidirectional and beam
antennas are generally not suitable for deploying a cellular network.

Panel antennas do not produce a significant amount of radiation outside of the primary lobe,
making them an ideal candidate for providing widespread coverage while maintaining control of
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the radiation beam. Figure 2.4.2-1 shows a typical lattice cell tower with multiple panel antennas
arranged radially.

'.
.

g ,I

Source: (The Fiber Optic
Association, Inc., 2014)

Figure 2.4.2-1: Monopole Cell Tower with Multiple Panel Antennas

Using the power intensity formula described above and assuming an antenna fixed to a base
station transmits 60 watts (W) of power:

e The power density 0.30 m (1 ft.) from the base station would be 4.77 W/m?;
e The power density 0.61 m (2 ft.) from the base station drops to 1.2 W/m?; and
e At 100 m, the power intensity drops to 0.000477 W/m?, a 99.99% reduction.

Figure 2.4.2-2 depicts the radiation beam from a panel antenna on a 200 ft. (61 m) tower.
Assuming a 60-degree vertical spread and no vertical tilt, the primary lobe of the radiation beam
(shaded blue) would not reach the ground until 346 ft. (106 m) from the tower. At the point
where the beam reaches the ground (approximately 346 ft. [106 m] from the base), there is a
99.99% reduction in power density compared to the power intensity 0.30 ft. (1 m) from the
panel.
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Source: (FCC, 1997)

Figure 2.4.2-2: Depiction of Primary Radiation Lobe of a Panel Antenna Attached to a
200 ft (61 m) Cell Tower

Correspondingly in Figure 2.4.2-2, the zone outside of the blue-shaded area is not within the
primary radiation lobe of the antenna, and thus, would receive very little radiation (<0.01% of
the density 0.30 m [1 ft] in front of the antenna). This means that buildings and people under the
tower would receive little RF emissions from those antennas, assuming none of the antennas are
tilted downward.

Figure 2.4.2-3 depicts the decrease of power intensity from a 60W antenna as a function of
distance from the antenna and displays the FCC standards for 780 MHz frequency. The 780
MHz frequency is used for these calculations since it splits the two operating frequency bands at
which the FirstNet system would operate (i.e., 758-769 MHz and 788-799 MHz). While the
FirstNet system would not operate specifically at 780 MHz, this frequency best represents all of
the possible frequencies at which the system would operate.

Figure 2.4.2-3 further demonstrates that the FCC occupational standard is met at 0.42 m while
the standard for the general public is met at 0.96 m. While these distances may seem small and
insignificant, this chart only represents one 60W antenna. Generally speaking, there may be
three or more antennas serving one area (one transmitter, two receivers). Assuming there are
three antennas operating at a power of 60W at 780 MHz each, the standards are then met at 0.72
m and 1.66 m, respectively.

August 2017 2-17



Final Programmatic Environmental Impact Statement Chapter 2
FirstNet Nationwide Public Safety Broadband Network Proposed Action and Alternatives

40

35

30

25

20

Power Intensity (W/m2)

5 ;
0
0 1 2 3 4 5 6 7 8 9 10
Meters from Antenna

e Power [ntensity FCC Occupational Standard FCC General Population Standard

Source: (FCC, 1997)

Note: This figure is a simple representation of the power intensity versus distance from a 60W antenna. There are many
other factors that may affect the power intensity at a specific location, which are not accounted for in this graph. Some
factors include positive or negative interference with other electromagnetic waves, absorption by building materials or
other items, and varying power outputs dependent on signal demand.

Figure 2.4.2-3: 60W Antenna (780MHz) - Power Intensity vs Distance with Respect to FCC
Guidelines for Limiting Thermal Radiation

As previously described, radiation can elicit both thermal and non-thermal effects in humans and
other biological organisms. Given that thermal effects are only elicited when exposed to intense
amounts of radiation, this section summaries the available credible scientific information about
potential non-thermal effects of RF emissions, particularly at low power intensities.

Among the research organizations studying RF emissions, the World Health Organization
(WHO)—as an agency of the United Nations—is the most prominent. According to the WHO,
there have been tens of thousands of papers published on RF, extremely low frequency (ELF)
and potentially related health effects over the last 30 years. A recent (May 2015) statement on
the WHO website states:

The heating effect of radio waves forms the underlying basis for current guidelines.
Scientists are also investigating the possibility that effects below the threshold level for
body heating occur as a result of long-term exposure. To date, no adverse health effects
from low level, long-term exposure to radiofrequency or power frequency fields have
been confirmed, but scientists are actively continuing to research this area (World Health
Organization, 2015).
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In 2011, based upon the inconclusive data and in an abundance of caution, WHO classified RF
exposures due to cell phone use as a 2B carcinogen—indicating that it was possibly carcinogenic
to humans—based upon some studies that found a potential increased risk of glioma (a type of
brain cancer) associated with cell phone use (International Agency for Research on Cancer,
2011). However, WHO’s International Agency for Research on Cancer (IARC) noted that the
evidence for carcinogenicity for occupational and environmental exposures (exposures to
emissions from cell towers would fall into the “environmental” category) was inadequate to draw
conclusions regarding carcinogenic potential.

The conclusions made by the IARC specifically identify RF emissions from wireless phones as
the source for positive associations with negative health effects. Many of the studies examined
by the IARC for fixed transmitter emissions sued that living close to fixed transmitters increased
the risk of developing either brain cancer, leukemia, or lymphoma; nonetheless, the IARC
identified several shortcomings of these studies, including:

e Not accounting for mobile phone use or exposure to RF emissions from other sources
(ambient RF emissions levels or confounding factors);

e Not accounting for buildings or other geographic features which impact the strength of the

radiation;

Small population size;

Lack of controls;

Poor exposure assessment (no individual data);

Non-differential disease misclassification; and

Lack of cumulative measure of exposure to RF emissions (take into account individual’s

place of residence between birth and diagnosis of cancer/disease) (International Agency for

Research on Cancer, 2013).

While some of the studies indicated a negative (inverse) correlation between distance from
transmitters and risk of cancer, the caveats identified by the IARC indicate general lack of
scientific rigor of previous research projects. Furthermore, most of the studies reviewed by the
IARC focus on cellular telephone use rather than low-level, background radiation emitted from
fixed transmitter sites. Overall, these studies do not indicate a clear trend, reproducible with
regard to the effects of fixed transmitter radiation.

WHO is currently undertaking a health risk assessment of radiofrequency electromagnetic fields,
to be published as a monograph in the Environmental Health Criteria Series. WHO scientists
themselves began conducting research on RF emissions, and electromagnetic fields more
broadly, when it established the International EMF Project in 1996 (Repacholi, M., 2001).
However, recent studies on behalf of WHO have concluded that “there is insufficient data to
draw firm conclusions about health effects from long-term low-level exposure [to RF
electromagnetic fields] typically occurring in the everyday environment” (R60sli et al., 2010).

In contrast to the WHQO’s statement on health effects, a public advocacy group of scientists,
known as the Biolnitiative Working Group (BWG), published the Biolnitiative Report, first in
2007 and followed by a revised version in 2012 (Carpenter & Sage, 2012), that found substantial
evidence of adverse health effects associated with RF and ELF exposures. However, the BWG
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itself has been criticized by other scientific, professional and governmental bodies for ignoring
conflicting, inconsistent or other credible evidence that clashed with its report (e.g., (Dolan, M.
and J. Rowley, 2009)).

The BWG report concluded that there was evidence to support adverse health effects resulting
from sustained low-intensity electromagnetic radiation on decreased male fertility, fetal and
neonatal effects, brain tumors, childhood leukemia, genotoxicity, and several other effects. The
Biolnitiative Report noted further that health effects due to emissions from cell towers were cited
in a number of studies that possibly linked headaches/sleep disturbance/ concentration issues in
children, adolescents, and adults at levels in the range of 0.003 to 0.05 ugW/cm?, much lower
than current regulatory standards shown on Table 2.4.1-1. BWG recommends lower standards
be established and that cell phone towers not be built within certain distances of sensitive
receptors, such as schools, daycare centers, and hospitals (Carpenter & Sage, 2012).

These two positions illustrate the scientific and philosophical divide. First, there is some
evidence of adverse health effects at levels below the current standards in a number of studies,
but as is the case with other epidemiological studies attempting to prove causality, these studies
are subject to a variety of uncertainties inherent in the epidemiological process.!! Consequently,
it appears that the preponderance of the evidence to date does not definitively demonstrate that
there are adverse health effects caused by RF emissions and there is still no single, plausible
biological mechanism to indicate adverse effects. Second, although there is some scientific data
in certain studies to warrant further investigation, some researchers urge that precautions should
apply to reduce exposures as much as possible (Carpenter & Sage, 2012).

2.1.1.1. Conclusions on RF Emissions and Humans

Based on the analysis above, there is insufficient and inconclusive data to make a definitive
determination of effect of RF emissions on humans. Although there is some evidence of adverse
health effects at levels below the current standards in a number of studies, these studies are
subject to a variety of uncertainties inherent in the epidemiological process. The preponderance
of the evidence to date does not definitively demonstrate that there are adverse health effects
caused by RF emissions and there is still no single, plausible biological mechanism to indicate
adverse effects.

2.4.3. RF Emissions and Non-Human Species

Unlike those established for human exposure, no federal regulatory levels have been set for
non-human species exposure to RF emissions.

Under NEPA, an environmental analysis is required to be conducted by the lead federal agency
prior to undertaking any major federal action. This analysis requires the federal agency to
consider any and all types of environmental impacts associated with the project and make
qualitative decisions concerning the likelihood and severity of the potential effects and give

1t is difficult to attribute causation when other effects cannot be ruled out. The complexity of health conditions also makes it
difficult to imply causation. Epidemiological studies can never provide proof or 100% certainty of an effect (Webb, P. and C.
Bain, 2011).
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potential environmental effects due consideration in making engineering and economic
decisions.

As is the case with considering the potential effects of RF emissions on humans, demonstrating
cause and effect in animal and plant species from low-level environmental exposures is
challenging and it too requires multiple studies over many years and across many species.
Although there is some research that shows that there could be potential effects on some animal
species associated with RF emissions, here too there is no clear or definitive scientific research
and literature, especially for animals or plants in North America, to achieve scientific consensus
on whether there exists demonstrable cause and effect.

Undoubtedly, there is considerable public interest into the potential effects of RF emissions on
both humans and other species. Research is continuing with a number of scientific and academic
centers, although there is still no consensus within the larger scientific community.
Consequently, there is still the need for more targeted information, research, and studies on RF
emissions and human, plant and animal life. This means that we should expect that additional
research will likely both continue and increase over the coming years.

2.4.3.1.  Research on the Potential Effects to Animal and Plant Species

Since the 1980s, numerous studies have been conducted that focus on the potential effects of RF
emissions on animal and plant species. Mirroring the findings indicated by the growing body of
scientific research, the United States (U.S.) Fish and Wildlife Service (USFWS) has indicated in
reports and agency memoranda that RF emissions could be potentially harmful to migratory
birds, even at levels too low to cause thermal effects (Manville, 2007) (Manville, 2009)
(Manville, 2014)."? Further, a comment letter on the Draft PEIS for the Western U.S. presented
by Dr. Albert Manville, former USFWS agency lead on avian-structural impacts, summarizes the
state of scientific knowledge of the potential effects of RF on wildlife, particularly migratory
birds; the comment letter is presented in its entirety in Appendix G, Radio Frequency Emissions
Comments Received Such studies and scientific knowledge generally agree that exposure to RF
may result in adverse impacts on wildlife, although a distinct causal relationship between RF
exposure and responses in wild animal populations has not been established. Further, important
questions regarding the mechanisms of impact, the exposure levels that trigger adverse effects,
and the importance of confounding factors in the manifestation of effects, among other
questions, remain unanswered (Manville, 2016) (see Appendix G, Radio Frequency Emissions
Comments Received).

Research conducted to date under controlled laboratory conditions has identified a wide range of
physiological and behavioral changes in avian and mammalian subjects, including embryonic
mortality in bird eggs, genetic abnormalities, cellular defects, tumor growth, and reproductive
and other behavioral changes in adult birds and rodents (Wyde, 2016) (Levitt & Lai, 2010)
(DiCarlo, White, Guo, & Litovitz, 2002) (Grigor'ev, 2003) (Panagopoulos & Margaritis, 2008).

12 Although discussions of RF emissions generally involve “biological effects,” meaning terrestrial and avian species, the
research and environmental community have focused largely on bird species, especially migratory. Some studies have also
indicated the potential for adverse effects to vegetation from RF emissions.
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Laboratory studies conducted with domestic chicken embryos have shown that emissions at the
same frequency and intensity as that used in cellular telephones have appeared to result in
embryonic mortality (DiCarlo, White, Guo, & Litovitz, 2002) (Manville, 2007). These studies
suggest that RF emissions at low levels (far below the existing exposure guidelines for humans)
(see Section 2.4.2, RF Emissions and Humans) may be harmful to wild birds; however, given the
controlled nature of the studies and potential exposure differences in the wild, it is unclear how
this exposure would affect organisms in the wild. A number of other studies link RF exposure
and the disruption of biological processes that are fundamental to plant and animal growth and
health, including but not limited to behavior, deoxyribonucleic acid damage, immune
deficiencies, reproductive system effects, hormone dysregulation, degraded cognition and sleep,
and desynchronization of neural activity (Carpenter & Sage, 2007) (Carpenter & Sage, 2012)
(Balmori, 2015).

Few studies of the effects of RF exposure on wild animal populations have been conducted due
to the difficulty of performing controlled studies on wild subjects. Those that have been
conducted are observational in nature (i.e., documenting reproductive success and behavior in
birds near RF-emitting facilities). These studies lack controls on exposure levels or other
potentially confounding factors. Nevertheless, findings from these studies indicate reduced
survivorship at all life stages; physiological problems related to locomotion and foraging
success; and behavioral changes that resulted in delayed or unsuccessful mating in several
species of nesting birds (Balmori, 2005) (Balmori, 2009) (Balmori & Hallberg, 2007) (Manville,
2016) (see Appendix G, Radio Frequency Emissions Comments Received).

For example, research conducted by Balmori (2005) (2009), Balmori and Hallberg (2007), and
Di Carlo et al. (2002) suggests that the presence of electromagnetic fields in the microwave
range may be a consideration in the decline of some urban bird populations. Research in
Balmori (2005) focused on several species of wild birds in relation to cellular tower sites in
Spain and indicated negative correlations between levels of RF emissions and bird breeding,
nesting, and roosting. Also, nest and site abandonment, plumage deterioration, locomotion
issues, and even death were noted for some house sparrows, white storks, rock doves, magpies,
collared doves, and other species where roosting and nesting in close proximity to cellular
antennas. The research suggested that these symptoms were not observed prior to construction
of the cellular towers, although studies were not conducted prior to the cellular tower installation.
Balmori (2005) documented these effects as far as 1,000 feet from the RF source.

Balmori and Hallberg (2007) reported that declines of urban house sparrows in Spain increased
as electromagnetic field strength increased. Everaert and Bauwens (2007) also found negative
correlations between the amount of RF emissions present and the presence of male house
sparrows and concluded that long-term exposure to higher emission levels may be affecting bird
abundance or bird behavior in this species.

Similarly, Bhattacharya and Roy (2014) looked at bird and nest occurrence in relation to tower
proximity and electromagnetic fields in India. The study examined bird species within proximity
to towers and used the point count method to identify the presence of birds and nests at various
distances in all four cardinal directions from towers. This study found that bird occurrence was
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lowest within 20 meters of towers, which is the zone where power density was at peak values.
Also, it was found that within this zone food sources were readily available and avoided.
Additionally, no nests were identified within this zone and the closest nest was well outside this
zone (approximately 80 meters or 263 feet).

It has also been suggested that RF emissions may act as an attractant to certain species of birds.
Magnetite is a mineral found in high concentrations in bird eye, beak, and brain tissues and is
used by birds for navigation. Since magnetite is highly sensitive to the electromagnetic
frequencies, it has been suggested that RF emissions could lead to increased bird strikes and/or
direct exposure to high levels of RF emissions due to the attractant quality of materials used in
some equipment (Ritz, Thalau, Phillips, Wiltschko, & Wiltschko, 2004) (Balmori, 2015).

Along these same lines, Balmori (2015) has noted that other flying species that use magnetic
fields for navigation purposes have been found to be affected by RF emissions, primarily
honeybees and butterflies. After several studies were published regarding the effects of cell
phones on bees, the author of one of the studies, Stefan Kimmel, “emailed The Associated Press
to say that there is ‘no link between our tiny little study and the Colony Collapse Disorder
(CCD)-phenomenon...anything else said or written is a lie” (U.S. Department of Agriculture,
2015). Other, less defensible studies have purported to find that RF emissions from cell towers
affect bees’ behavior and could be responsible for colony collapse disorder. In general, these
studies are not published in peer-reviewed and in credible journals, such as some well-known
honeybee studies either published in predatory open access journals'® or that are informal in
nature.

2.4.3.2.  Conclusions on RF Emissions and Animal/Plant Species

The amount of research related to determining whether there are identifiable effects from RF
emissions to animal species and, to a lesser degree, plant species is fairly extensive and growing.
Experts in this field generally agree that exposure to RF might adversely affect wildlife species,
particularly birds and bats, although a clear case of cause and effect between RF exposure and
impacts to wild animal populations has not been established and many questions remain
unanswered, including but not limited to the thresholds at which impacts may occur and the
implications of impacts at the population level. The widespread conclusion of nearly every study
or expert/agency assessment of the issue is that more research is essential to better understand
the patterns of cause and effect, variations among species, and the potential sensitivities and
severity of impacts to such species.

The common practice for NEPA documents related to cellular towers is to cite FCC standards
and point to the fact that they would be built and operated according to allowable FCC RF
emission limits. Some NEPA documents that have more directly addressed the RF emissions
potential largely point to the existing literature and suggest that although there is evidence that
RF emissions could potentially affect some species, the evidence is insufficient to support a

13 Predatory journals are issued by publishers that “are characterized by various levels of deception and lack of transparency in
their operations...they may claim a stringent peer-review where none really exists” (Elliott, 2012). Open access journals are
available online and require no fee or membership; they are accessible to anyone who has access to the internet.
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finding of adverse impacts on these species due to RF emissions (Ballistic Missile Defense
Organization, 2000) (FCC, 2012).

2.4.4. Summary

FirstNet is a licensee of the FCC and FirstNet’s operations in the 700 MHz range are governed
by FCC regulations establishing exposure limits for RF emissions. Federal law authorizes the
FCC to establish regulatory levels for human exposure to RF emissions. Over the years, the
FCC has revised its standards and guidelines for protecting both workers and the general
public—including limits for Maximum Permissible Exposure (MPE) for transmitters covering
the 700MHz range and localized absorption limits for mobile devices—and these have been
upheld by the federal courts.

Scientific investigations into RF emissions and the possible effects of exposure on humans,
animals, and plants are inconclusive. These studies do not indicate any clearly reproducible
trend and, consequently, there is insufficient and inconclusive data to make a definitive
determination of effect of RF emissions on humans.

The studies cited in this PEIS do not indicate any clearly reproducible trend and, consequently,
there is insufficient and inconclusive data to make a definitive determination of effect of RF
emissions on humans. As explained above, scientific investigations into RF emissions and the
possible effects of exposure on wildlife and plants are inconclusive. However, as there is a body
of evidence that suggests potential impacts to wildlife, FirstNet concurs with recommendations
from Dr, Manville and the U.S. DOI that further studies should be performed that are designed to
determine thermal and non-thermal impacts from RF emission on birds and other wildlife.
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3. ALABAMA

Alabama was populated for centuries by American Indian tribes
with a rich cultural history. Alabama was part of the area
originally organized into the Mississippi Territory in 1798, after
Georgia ceded some of its western land claims to the federal
government. Alabama became the Alabama Territory in 1817; in
1819, Alabama became the 22" state to join the Union (ADAH,
2015a). Alabama is bordered by Georgia to the east, Florida and
the Gulf of Mexico to the south, Mississippi to the west, and
Tennessee to the north. This chapter provides details about the

existing environment of Alabama as it relates to the Proposed
Action.

General facts about Alabama are provided below:

State Nickname: The Yellowhammer State

2014 Estimated Land Area: 50,645 square miles; U.S. Rank: 28 (U.S. Census Bureau,
2015a)

Capital: Montgomery

Counties: 67 (U.S. Census Bureau, 2015b)

2014 Estimated Population: 4,858,979 (U.S. Census Bureau, 2016a); U.S. Rank: 24 (U.S.
Census Bureau, 2015a)

Most Populated Cites: Birmingham, Montgomery, Mobile, and Huntsville (U.S. Census
Bureau, 2015b)

Main Rivers: Alabama River, Cahaba River, Coosa River, Black Warrior River, Tombigbee
River, Tennessee River, Tallapoosa River, Chattahoochee River, and Mobile River
Bordering Waterbodies: Gulf of Mexico and Chattahoochee River

Mountain Ranges: A portion of the Appalachian Mountains

Highest Point: Mount Cheaha (2,407 ft.) (USGS, 2015a)
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3.1. AFFECTED ENVIRONMENT

3.1.1. Infrastructure

3.1.1.1. Introduction

This section provides information on key Alabama infrastructure resources that could potentially
be affected by FirstNet projects. Infrastructure consists of the systems and physical structures
that enable a population in a specified area to function. Infrastructure is entirely manmade with a
high correlation between the type and extent of infrastructure and the degree to which an area is
characterized as “developed.” Infrastructure includes a broad array of facilities such as utility
systems, streets and highways, railroads, airports, buildings and structures, ports, harbors and
other manmade facilities. Individuals, businesses, government entities, and virtually all
relationships between these groups depend on infrastructure for their most basic needs, as well as
for critical and advanced needs (e.g., emergency response, health care, and telecommunications).

Section 3.1.1.3 provides an overview of Alabama’s traffic and transportation infrastructure,
including road and rail networks, airport facilities, and ports and harbors. Alabama’s public
safety infrastructure could include any infrastructure used by a public safety entity' as defined in
Title VI of the Middle Class Tax Relief and Job Creation Act of 2012 (Public Law [Pub. L.] No.
112-96, Title VI Stat. 156 (codified at 47 United States Code [U.S.C.] 1401 et seq.) (the Act),
including infrastructure associated with police, fire, and emergency medical services (EMS).
However, other organizations can qualify as public safety services as defined by the Act. Public
safety services in Alabama are presented in more detail in Section 3.1.1.4. Section 3.1.1.5
describes Alabama’s public safety communications infrastructure and commercial
telecommunications infrastructure. An overview of Alabama utilities, such as power, water, and
sewer, is presented in Section 3.1.1.6.

3.1.1.2.  Specific Regulatory Considerations

Multiple Alabama laws and regulations pertain to the state’s public utility and transportation
infrastructure and its public safety community. Table 3.1.1-1 identifies the relevant laws and
regulations for Alabama. Appendix C, Environmental Laws and Regulations, identifies
applicable federal laws and regulations.

! The term ‘public safety entity’ means an entity that provides public safety services (7 U.S.C. § 1401(26)).
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Table 3.1.1-1: Relevant Alabama Infrastructure Laws and Regulations

State Law/Regulation Regulatory Agency Applicability

Prepares and maintains a plan for emergency
management; carries out all obligations and duties for
state emergency or disaster response; directs state
emergency or disaster operations.

Supervises and regulates rates, property rights,
equipment, facilities, service territories, and franchises
of public utilities (natural gas, electric, water,
wastewater, and telecommunications).

Establishes airports and other air navigation facilities;
operation of motor vehicles; constructs, reconstructs,
maintains, and improves all public roads, causeways,
highways, and bridges.

Alabama Emergency
Management Agency
(AEMA)

Code of Alabama: Title 38
Public Welfare

Code of Alabama: Title 37 | Alabama Public
Public Utilities and Public Service Commission
Transportation (PSC)

Code of Alabama: Title 37 | Alabama Department
Public Utilities and Public of Transportation
Transportation (ALDOT)

Source: (Alabama Legislature, 2017)

3.1.1.3. Transportation

This section describes the transportation infrastructure in Alabama, including specific
information related to the road networks, airport facilities, rail networks, ports, and harbors (this
PEIS defines “harbor” as a body of water deep enough to allow anchorage of a ship or boat).
The movement of vehicles is commonly referred to as traffic, as well as the circulation along
roads. Roadways in the state can range from multilane road networks with asphalt surfaces, to
unpaved gravel or private roads. The information regarding existing transportation systems in
Alabama are based on a review of maps, aerial photography, and federal and state data sources.

The Alabama Department of Transportation (ALDOT) has jurisdiction over freeways and major
roads, airports, railroads, mass transit, and ports in the state; local counties have jurisdiction for
smaller streets and roads. The mission of the ALDOT is to “To provide a safe, efficient,
environmentally sound intermodal transportation system for all users, especially the taxpayers of
Alabama. To also facilitate economic and social development and prosperity through the
efficient movement of people and goods and to facilitate intermodal connections within
Alabama. ALDOT must also demand excellence in transportation and be involved in promoting
adequate funding to promote and maintain Alabama’s transportation infrastructure” (ALDOT,
2015a).

Alabama has an extensive and complex transportation system across the entire state. The state’s
transportation network consists of:

101,837 miles of public roads (FHWA, 2014a) and 16,088 bridges (FHWA, 2015a);
3,973 miles of rail network (ALDOT, 2014);

289 aviation facilities, including airstrips and heliports (FAA, 2015a);

7 harbors (U.S. Harbors, 2015); and

1 major port that includes both public and private facilities (ASPA, 2016).
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Road Networks

As identified in Figure 3.1.1-1, the major urban centers of the state are Huntsville-Decatur-
Albertville in the north, Birmingham-Hoover-Talladega in the center, Columbus-Auburn-
Opelika in the east, Dothan-Enterprise-Ozark in the southeast, and Mobile-Daphne-Fairhope in
the southwest (U.S. Census Bureau, 2013a). Alabama has five major interstates connecting its
major metropolitan areas to one another, as well as to other states. Travel outside the major
metropolitan areas is conducted on interstates, and state and county roads. Table 3.1.1-2 lists the
interstates and their start/end points in Alabama. Per the national standard, even numbered
interstates run from west to east with the lowest numbers beginning in the south; odd numbered

interstates run from north to south with the lowest numbers beginning in the west (FHWA,
2015b).

Table 3.1.1-2: Alabama Interstates

Interstate Southern or Western Northern or Eastern
Terminus in AL Terminus in AL
I-10 MS line at Wilmer FL line at Robertsdale
1-20 MS line at Cuba GA line at Muscadine
1-59 MS line at Cuba GA line at Valley Head
1-65 1-10 in Mobile TN line at Ardmore
1-85 1-65 in Montgomery GA line at Lanett

Source: (FHWA, 2015b)

In addition to the Interstate System, Alabama has both National Scenic Byways and State Scenic
Byways. National and State Scenic Byways are roads that are recognized for one or more
archaeological, cultural, historic, natural, recreational, and scenic qualities (FHWA, 2013).

Figure 3.1.1-1 illustrates the major transportation networks, including roadways, in Alabama.
Section 3.1.8, Visual Resources, describes the National and State Scenic Byways found in
Alabama from an aesthetic perspective.

National Scenic Byways are roads with nationwide interest; the byways are designated and
managed by the U.S. Department of Transportation’s (USDOT) Federal Highway Administration
(FHWA). Alabama has four National Scenic Byways:

e Alabama’s Coastal Connection: 130 miles in southwestern Alabama, starting at Grand Bay,
circling Mobile Bay, and ending in Spanish Fort (FHWA, 2015c¢);

e Natchez Trace Parkway: 444 miles through Alabama, Mississippi and Tennessee, with the
Alabama section in the very northwest corner of the state running from Bear Creek Mound at
the Mississippi state line to just south of Cypress Creek at the Tennessee state line (FHWA,
2015d);

e Selma to Montgomery March Byway: 54 miles that traces the 1965 Selma to Montgomery
March led by Martin Luther King, Jr. (FHWA, 2015¢); and

e Talladega Scenic Drive: 26.4 miles in the Talladega National Forest (FHWA, 2015f).
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State Scenic Byways are roads with statewide interest; State Scenic Byways are designated and
managed by ALDOT. Some State Scenic Byways may be designated on portions of National
Scenic Byways. Alabama has seven State Scenic Byways that crisscross the entire state
(Alabama Scenic Byways, 2015):?

e The Appalachian Highlands Scenic e Black Warrior River Scenic Byway
Byway e Leeds Stagecoach Route

e Barbour County Governors’ Trail e Lookout Mountain Parkway

e The Black Belt Nature and Heritage e Tensaw Parkway
Trail

Airports

Air service to the state is provided by the Birmingham-Shuttlesworth International Airport
(BHM). The airport is operated by the Birmingham Airport Authority, which is an “independent
Authority of the City of Birmingham” (BHM, 2015). In 2014, BHM served 2,624,665
passengers and 23,025.6 tons of cargo (BHM, 2014).

Figure 3.1.1-1 illustrates the major transportation networks, including the airport, in the state.
Section 3.1.7, Land Use, Recreation, and Airspace, provides greater detail on airports and
airspace in Alabama.

Rail Networks

Alabama is connected to a network of passenger rail (Amtrak) and freight rail. Alabama has
3,973 miles of rail tracks that are owned and operated by 28 freight railroad companies
(ALDOT, 2014). Figure 3.1.1-1 illustrates the major transportation networks, including rail
lines, in Alabama.

Amtrak runs one line through Alabama: the Crescent. Table 3.1.1-3 provides a complete list of
Amtrak lines that run through Alabama.

Table 3.1.1-3: Amtrak Train Routes Serving Alabama

. . . . . Cities Served in
Route Starting Point Ending Point Length of Trip Alabama
Anniston, Birmingham,
Crescent New York, NY New Orleans, LA 30 hours
Tuscaloosa

Source: (Amtrak, 2015a) (Amtrak, 2015b)

In 2011, 162.4 million tons of freight traveled by rail in Alabama, by either starting, ending, or
simply traveling through the state (ALDOT, 2014). In that year, 26,366,641 tons of freight
originated in Alabama (16 percent) and 36,478,988 tons (22 percent) terminated in the state
(ALDOT, 2014). Alsoin 2011, 13,392,231 tons (8 percent) of freight rail cargo traveled entirely
within Alabama and 89,044,155 (54 percent) tons traveled through the state but did not start or
end there (ALDOT, 2014).

2 The total number of State Scenic Byways may not include those segments of National Scenic Byways that are also designated
as State Scenic.
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Harbors and Ports

Alabama has approximately 18 named port and harbors, most of which are river facilities that
serve a specific industrial facility or municipality. The Port of Mobile is Alabama’s single
largest commercial port. The Port of Mobile occupies a 4,000-acre, 41-berth facility that handles
a wide range of container, bulk, and break-bulk cargo, including aluminum, steel, lumber, frozen
poultry, and soybeans (ASPA, 2016). As shown in Figure 3.1.1-1, the port is at the mouth of the
Mobile River in southwest Alabama, in Mobile Bay, which is 30-mile long waterbody, with 11-
mile wide inlet to the Gulf of Mexico. “Excluding the dredged ship channel, the bay is shallow,
as the average depth is measured at only 12 feet” (World Atlas, 2015a). The port’s dredged 40-
foot channel and harbor supported 1, 446 vessel calls in Fiscal Year 2015 (ASPA, 2016). The
facility’s location makes it an important international trade port, and in 2013, the U.S. Census
recorded the Port of Mobile as having imported $7.9 billion worth of trade goods, weighing 12.4
million tons. That year, the port also exported $3.8 billion, weighing 18 million tons (U.S.
Census Bureau, 2015¢).

3.1.1.4.  Public Safety Services

Alabama public safety services generally consist of public safety infrastructure and first
responder personnel aligned with the demographics of the state. Table 3.1.1-4 presents
Alabama’s key demographics including population; land area; population density; and number of
counties, cities/towns, and municipal governments. More information about these demographics
is presented in Section 3.1.9, Socioeconomics; however, these demographics are key to
understanding the breadth of public safety services throughout the state.

Table 3.1.1-4: Key Alabama Indicators

Alabama State Indicators
Estimated Population (2014) 4,849,377
Land Area (square miles) (2010) 50,645
Population Density (persons per sq. mile) (2014) 96
Municipal Governments (2013) 458

Sources: (U.S. Census Bureau, 2015a) (National League of Cities, 2007)

Table 3.1.1-5 presents Alabama’s public safety infrastructure, including fire and police stations.
Table 3.1.1-6 identifies first responder personnel including dispatch, fire and rescue, law
enforcement, and medical personnel in the state.
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Table 3.1.1-5: Public Safety Infrastructure in Alabama by Type

Infrastructure Type Number
Fire and Rescue Stations * 1,288
Law Enforcement Agencies ° 417
Fire Departments © 800

Sources: (U.S. Fire Administration, 2015) (U.S. Bureau of Justice Statistics, 2011)

2 Data collected by the U.S. Fire Administration in 2015.

> Number of agencies from state and local law enforcement include: local police departments,
sheriffs’ offices, primary state law enforcement agencies, special jurisdictional agencies, and
other miscellaneous agencies, collected by the U.S. Bureau of Justice Statistics in 2008.

¢ Data collected by the U.S. Fire Administration in 2015.

Table 3.1.1-6: First Responder Personnel in Alabama by Type

First Responder Personnel Number
Police, Fire and Ambulance Dispatchers® 2,320
Fire and Rescue Personnel® 20,589
Law Enforcement Personnel® 18,364
Emergency Medical Technicians and Paramedics® ¢ 3,610

Sources: (U.S. Fire Administration, 2015) (U.S. Bureau of Justice Statistics, 2011) (BLS, 2015a)

2 BLS Occupation Code: 43-5031.

® BLS Occupation Codes: 33-2011 (Firefighters), 33-2021 (Fire Inspectors and Investigators),
33-1021 (First-Line Supervisors of Fire Fighting and Prevention Workers), and 53-3011
(Ambulance Drivers and Attendants, Except Emergency Medical Technicians). Volunteer
firefighters reported by the U.S. Fire Administration.

¢ Full-time employees from state and local law enforcement agencies which include: local police
departments, sheriffs’ offices, primary state law enforcement agencies, special jurisdictional
agencies, and other miscellaneous agencies, collected by the U.S. Bureau of Justice Statistics in
2008.

4 BLS Occupation Code: 29-2041.

¢ All BLS data collected in 2015.

3.1.1.5. Telecommunications Resources

There is no central repository of information for public safety communications infrastructure and
commercial telecommunications infrastructure in Alabama; therefore, the following information
and data are combined from a variety of sources, as referenced.

Communications throughout the state are based on a variety of publicly and commercially owned
technologies, including coaxial cable (traditional copper cable), fiber optics, hybrid fiber
optics/coaxial cable, microwave, wireless, and satellite systems providing voice, data, and video
services (BLS, 2016).

Figure 3.1.1-2 presents a typical wireless configuration including both a narrowband public
safety land mobile radio (LMR) network (traditional radio network) and a commercial broadband
access network (wireless technology); backhaul (long-distance wired or wireless connections),
core, and commercial networks including a Long Term Evolution (LTE) evolved packet core
(modern broadband cellular networks); and network applications (software) delivering voice,
data, and video communications (FCC, 2016a).
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Figure 3.1.1-2: Wireless Network Configuration

Public Safety Communications

In order to protect and best serve the public interest, first responder and law enforcement
communities must be able to communicate effectively. The evolution of the communications
networks used by public safety stakeholders toward a broadband wireless technology, such as
LTE (see Section 2.1.1), has the potential to provide users with better coverage, while offering
additional capacity and enabling the use of new applications that would likely make their work
safer and more efficient. Designing such a network presents several challenges due to the
uniqueness of the deployment, the requirements, and the nationwide scale (NIST, 2015).
Historically, there have been many challenges and impediments to timely and effective sharing
of information, including jurisdictional challenges, funding challenges, the pace of technology
evolution, and communication interoperability. Communication interoperability has been a
persistent challenge, along with issues concerning spectrum availability, embedded
infrastructure, and differing standards among stakeholders (NTFI, 2005). This has caused a
fragmented approach to communications implementation across the United States and at the state
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level, including in Alabama. There are five key reasons why public safety agencies often cannot
connect through existing communications (NTFI, 2005):

e Incompatible and aging communications equipment;
e Limited and fragmented funding;

e Limited and fragmented planning;

e A lack of coordination and cooperation; and

e Limited and fragmented radio spectrum.

In 2015, the U.S. Department of Commerce (DOC) Public Safety Communications Research
Program (PSCR) — Boulder Laboratories, prepared a locations-based services (LBS) research and
development roadmap to examine the current state of location-based technologies, forecast the
evolution of LBS capabilities and gaps, and identify potential research and development
opportunities that would improve the public safety community’s use of LBS within operational
settings. This effort was designed to help enable the public safety community to incorporate
disparate LMR networks with a nationwide public safety LTE broadband network. This is the
first of several technology roadmaps that PSCR plans to develop over the next few years to better
inform investment decisions (PSCR, 2015).

Public safety network communications in Alabama reflect a combination of legacy analog Very
High Frequency (VHF),? Ultra High Frequency (UHF),* 700 megahertz (MHz), and 800 MHz
systems operating on multiple frequencies bands as well as the digital Phase 2 TDMA?® Project
25 (P-25) Alabama First Responder Network (AFRN) operating at 700 MHz (Project 25.org,
2015a). In addition, there are six digital Phase 1 Frequency Division Multiple Access (FDMA)
P-25 Public Safety networks operating in Alabama,® which are listed in Table 3.1.1-7 (Project
25.org, 2015b).

Table 3.1.1-7: Phase 1 P-25 Systems in Alabama

Alabama Phase 1 P-25 Systems Frequency Band
AL Regional Communications System (ARCS) 800 MHz
Center for Domestic Preparedness UHF Lo
Dothan Public Safety 800 MHz
Gadsden & Etowash County 700 MHz
Jefferson County 800 MHz
Shelby County First Responders VHF

Source: (Project 25.org, 2015a) (Project 25.0rg, 2015b)

Alabama also leverages the SouthernLINC network. The Alabama’s 2013 Statewide
Communication Interoperability Plan (SCIP) notes, “Alabama also relies heavily on
SouthernLINC, a statewide commercial push-to-talk service that combines cellular telephone,
800 Megahertz (MHz) radio, through Integrated Digital Enhanced Network (iDEN) technology.

3 VHF band covers frequencies ranging from 30 MHz to 300 MHz (NTIA 2005).

4 UHF band covers frequencies ranging from 300 MHz to 3000 MHz (NTIA 2005).
5 Time Division Multiple Access.

% As of mid-year 2015.

August 2017 3-16



Final Programmatic Environmental Impact Statement Chapter 3
FirstNet Nationwide Public Safety Broadband Network Alabama

SouthernLINC is used by numerous State and local first responders for primary and
administrative communications purposes” (State of Alabama, 2013).

Alabama Public Safety agencies and users are divided into seven regions as Figure 3.1.1-3
indicates; this regional structure applies to both day to day operations as well as for emergency
communications incidents (State of Alabama, 2012).
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Figure 3.1.1-3: Alabama Public Safety Regions
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In Alabama, the Alabama Law Enforcement Agency (ALEA) performs a leadership role in
Public Safety network governance and operations; as the State’s 2013 SCIP indicates, “The
ALEA oversees interoperable communications efforts in the State and serves as the organization
responsible for planning, building, implementing, and maintaining a unified system-of-systems
radio network for first responders in Alabama” (State of Alabama, 2013).

Statewide Public Safety Networks

The AFRN is a Phase 2 digital P-25 network providing statewide and multicounty coverage in
Alabama (RadioReference.com, 2015a). The Alabama Regional Communications System
(ARCS) is a four county digital 800 MHz system, led by Calhoun County, which is joining the
statewide AFRN system, which will improve further the State’s LMR interoperability
(RadioReference.com, 2015b).

The Alabama Highway Patrol (AHP) communicates on VHF frequencies for both special detail
and car to car communications and the seven AHP Troops use VHF frequencies for dispatch and
tactical communications within their seven assigned regions (RadioReference.com, 2015¢c). In
addition for statewide emergency communications needs, the Alabama Emergency Management
Agency (AEMA) has access to a Statewide UHF network, the AEMA UHF Net, to address a
variety of disaster and emergency communications needs (RadioReference.com, 2015d). Mutual
Aid in Alabama is provided on a variety of Common/Shared channels: for Law Enforcement:

the Police use the Mutual Aid Law Enforcement (MALE) system on VHF; Fire agencies also use
MALE as well on VHF; and Emergency Medical Services (EMS) uses VHF frequencies for
EMS tactical communications and dispatch, with VHF and UHF used for Statewide Air
Ambulance Medevac (RadioReference.com, 2015¢).

City and County Public Safety Networks

Legacy VHF and UHF systems provide dispatch and tactical communications voice
communications capabilities to city/town and counties in Alabama for local Police/Sheriff, Fire,
and EMS users. Madison County, in northern Alabama where the city of Huntsville is located, is
typical of the situation in Alabama where local Police and Sheriff Departments depend upon
VHF networks for dispatch and tactical communications; county Fire users operate on VHF for
dispatch needs; while local Rescue units communicate use UHF frequencies
(RadioReference.com, 2015f). Local and regional communications are complemented in
Madison County with the digital P-25 AFRN as well as by the SouthernLINC network also
available in Madison County (RadioReference.com, 2015f).

Multiple digital P-25 networks operating in VHF, 700 MHz, and 800 MHz frequencies provide
regional coverage in many of Alabama’s counties across the State’s seven regions as Figure
3.1.1-4 indicates (Alabama First Responder Wireless Commission, 2014).
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Figure 3.1.1-4: Alabama P-25 Network Coverage

Public Safety Answering Points (PSAP)

According to the Federal Communication Commission’s (FCC) Master PSAP registry, there are
174 PSAPs in Alabama serving Alabama’s 67 counties (FCC, 2015Db).

Commercial Telecommunications Infrastructure

Alabama’s commercial telecommunications industry and infrastructure is robust with multiple
service providers, offering products and services via the full spectrum of telecommunications
technologies (FCC, 2014a) (FCC, 2014b). The following subsections present information on
Alabama’s commercial telecommunications infrastructure, including information on the number
of carriers and technologies deployed; geographic coverage; voice, Internet access, and wireless
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subscribers; and the quantity and location of telecommunications towers, fiber optic plant, and
data centers.

Carriers, Coverage, and Subscribers

Alabama’s commercial telecommunications industry provides the full spectrum of
telecommunications technologies and networks, including coaxial cable (traditional copper
cable), fiber optics, hybrid fiber optics/coaxial cable, microwave, wireless, and satellite systems
as well as cable submarine systems for international connectivity. Table 3.1.1-8 presents the
number of providers of switched access’ lines, Internet access,® and mobile wireless services
including coverage.

Table 3.1.1-8: Telecommunications Access Providers and Coverage in Alabama as of

December 31, 2013
Commercial Telecommunications Access Number of Service
. . Coverage of Households
Providers Providers
Switched access line® 155 97% of households®
Internet access® 71 40% of households
Mobile wireless® 8 94% of population

Sources: (FCC, 2014a) (FCC, 2014b) (NTIA, 2014) (FCC, 2013)

2 Switched access lines are a service connection between an end user and the local telephone company’s switch (the basis of older
telephone services); this number of service providers was reported by the FCC as of December 31, 2013 in Table 17 as the total
of ILEC and non-ILEC providers (FCC, 2014b).

® Household coverage data provided by the FCC in “Universal Service Monitoring Report” as a Voice Penetration percentage
(percentage of household with a telephone in the unit) and is current as of 2013.

¢ Internet access providers are presented in Table 21 by technology provided; the number of service providers is calculated by
subtracting the reported Mobile Wireless number from the total reported number of providers. Household coverage is provided
in Table 13 (FCC, 2014a).

4 Mobile wireless provider data was retrieved from the FCC National Broadband Map website (www.broadbandmap.gov/data-
download). The process of the data collection is explained in the broadband footnote.

Table 3.1.1-9 shows the wireless providers in Alabama along with their geographic coverage.
The following three maps: Figure 3.1.1-5, Figure 3.1.1-6, and Figure 3.1.1-7 show the combined
coverage for the top two providers (AT&T and Verizon Wireless, each of which covers the entire
state), Sprint and T-Mobile’s coverage, and the coverage of all other providers with less than 5
percent coverage area, respectively.’

7 “A service connection between an end user and the local telephone company’s switch; the basis of plain old telephone services
(POTS)” (FCC, 2014b).
8 Internet access includes Digital Subscriber Line (DSL), cable modem, fiber, satellite, and fixed wireless providers.

% The broadband map utilized data collected as part of the broadband American Recovery and Reinvestment Act initiative. The
data was retrieved from the FCC National Broadband Map website (www.broadbandmap.gov/data-download). Each state’s
broadband data was downloaded accordingly. The data pertaining to broadband data/coverage for census blocks, streets,
addresses, and wireless were used. Census blocks, roads, and addresses were merged into one file and dissolved by similar
business and provider names. Square miles were calculated for each provider. The maps show all providers over 5% on separate
maps; providers with areas under 5% were merged and mapped as “Alabama Other Fiber Providers.” All Wireless providers
were mapped as well; those with areas under 5% were merged and mapped as “Alabama Other Wireless Providers.” Providers
under 5% were denoted in their respective tables.
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Table 3.1.1-9: Wireless Telecommunications Coverage by Providers in Alabama

Wireless Telecommunications Providers Coverage
AT&T Mobility Limited Liability Company (LLC) 98.86%
Verizon Wireless 92.89%
Sprint 30.85%
T-Mobile 19.07%
Other ? 11.69%

Source: (NTIA, 2014)

2QOther: Provider with less than 5 percent coverage area. Providers include: Pine Belt Wireless; CnG Wireless;
Advanced Broadband; Utilities Board City of Sylacauga; CyberBroadband; BlountBroadband LLC; FTC
Wireless Internet; WiSouth Networks; Alabama HighSpeed; Gosuto Wireless; AL-GA Wireless Broadband,
LLC; Smith Lake Broadband; Multi-Path Networks, Inc.; SouthNet; A Tombigbee Electric Company; Starlite

Computers; Cricket Wireless.
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Towers

There are many types of domestic towers employed today by the telecommunications industry,
government agencies, and other owners. Towers are designed and used for a variety of purposes,
and the height, location, and supporting structures and equipment are all designed, constructed,
and operated according to the technical specifications of the spectrum used, the type of
equipment mounted on the tower, geographic terrain, need for line-of-sight transmissions to
other towers, radio frequency needs, and other technical specifications. There are three general
categories of stand-alone towers: monopole, lattice, and guyed. Typically, monopole towers are
the smallest, followed by lattice towers at a moderate height, and guyed towers at taller heights
(with the guyed wires providing tension support for the taller heights) (CSC, 2007). In general,
taller towers can provide communications coverage over larger geographic areas, but require
more land for the actual tower site, whereas shorter towers provide less geographic coverage and
require less land for the tower site (USFS, 2009a). Figure 3.1.1-8 presents representative
examples of each of these categories or types of towers.

Monopole Lattice Guyed
100-200feet 200-400 feet 200-2,000 feet
Source: Source: Personal Picture Source:
http.:/laps.noaa.gov/birk/laps intranet/si http.://'www.esrl.noaa.gov/emdiccgg/insit
te_photos/Monarch/tower.jpg w

Figure 3.1.1-8: Types of Towers

Telecommunications tower infrastructure proliferates throughout Alabama, although tower
infrastructure is concentrated in the higher and more densely populated areas of Alabama.
Owners of towers and some types of antennas are required to register those infrastructure assets
with the FCC (FCC, 2016b).!° Table 3.1.1-10 presents the number of towers (including
broadcast towers) registered with the FCC in Alabama. Figure 3.1.1-9 presents the location of
those 3,375 structures, as of June 2015.

10 An antenna structure must be registered with the FCC, if the antenna structure is taller than 200 feet above ground level or may
interfere with the flight path of a nearby airport (FCC, 2016b).
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Table 3.1.1-10: Number of Commercial Towers in Alabama by Type

b

Constructed * Towers Constructed Monopole Towers

100ft. and over 576 100ft. and over 0

75ft. — 1001t 1,422 751t. — 100ft. 1

50ft. — 75ft 527 50ft. — 75ft. 59

25ft. — 50ft 240 25ft. — 50ft. 48

25ft. and below 43 25ft. and below 11
Subtotal 2,808 Subtotal 120

Constructed Guyed Towers Buildings with Constructed Towers

100ft. and over 74 100ft. and over 1

751t. — 1001t 118 751t. — 100ft. 1

50ft. — 75ft 28 50ft. — 75ft. 4

25ft. — 501t 7 25ft. — 50ft. 3

25ft. and below 2 25ft. and below 1

Subtotal 292 Subtotal 10

Constructed Lattice Towers

Multiple Constructed Structures c

100ft. and over 7 100ft. and over 4
75ft. — 100ft. 192 751t. — 100ft. 0
50ft. — 751t 38 50ft. — 751t 0
25ft. — 50ft. 13 25ft. — 50ft. 0
25ft. and below 2 25ft. and below 0
Subtotal 252 Subtotal 4
Constructed Tanks ¢
Tanks 10
Subtotal 10

Total All Tower Structures

Source: (FCC, 2015a)

2 Planned construction or modification has been completed. Results will return only

those antenna structures that the FCC has been notified are physically built or

planned modifications/alterations to a structure have been completed. (FCC, 2015a)

b Self standing or guyed (anchored) structure used for communication purposes

(FCC, 2012)

¢ Multiple constructed structures per antenna registration (FCC, 2016¢)
4 Any type of tank — water, gas, etc. with a constructed antenna (FCC, 2016¢)
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Fiber Optic Plant (Cables)

Fiber optic plant or cables can be buried directly in the ground; pulled, blown, or floated into
ducts, conduits, or innerduct (flexible plastic protective sleeves or tubes); placed under water; or
installed aerially between poles, typically on utility rights-of-way (ROWs). A fiber optic
network includes an access network consisting of a central office, distribution and feeder plant
(cables of various sizes directly leaving a central office and splitting to connect users to the
network), and a user location, as shown in Figure 3.1.1-10.

The network also may include a middle mile component (shorter distance cables linking the core
network between central offices or network nodes across a region) and a long haul network
component (longer distance cables linking central offices across regions) (FCC, 2000).
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Figure 3.1.1-10: Typical Fiber Optic Network in Alabama
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Last Mile Fiber Assets

In Alabama, fiber access networks are concentrated in the highest population centers as shown in
the figures below. In Alabama, there are 47 fiber providers that offer service in the state, as
listed in Table 3.1.1-11. Figure 3.1.1-11 shows coverage for AT&T, Figure 3.1.1-12 shows
coverage for Charter Communications and CenturyLink, and Figure 3.1.1-13 shows coverage for
all other providers with a less than 5 percent coverage area, respectively.

Table 3.1.1-11: Fiber Provider Coverage

Fiber Provider Coverage
AT&T Alabama 14.00%
Charter Communications 11.45%
CenturyLink 10.07%
Other * 23.47%

Source: (NTIA, 2014)

2QOther: Provider with less than 5 percent coverage area. Providers include: Mediacom; Comcast; Frontier
Communications; WOW!; Troy Cablevision, Inc.; Bright House Networks; Farmers Telecommunications
Cooperative, Inc.; Southern Light; Millry Communications; MegaPath Corporation; TV Cable Of Andalusia,
Inc.; Windstream; Time Warner Cable; Union Springs Telephone Company; Cable One; Cable TV of East
Alabama; TDS; North Alabama Electric Co-op; TEC; MonCre Telephone Cooperative, Inc.; Level 3
Communications, LLC; Coosa Cable Company Inc.; Pine Belt Telephone Company, Inc.; Brindlee Mountain
Telephone; Camellia Communications; Ardmore Telephone Company; Hopper Telecommunications Co.;
Blountsville Telephone; Otelco Telephone LLC; New Hope Telephone Cooperative; Northland Cable
Television; FairPoint Communications; Hayneville Telephone Company; Opp Cablevision; West Alabama TV
Cable Co., Inc.; Moundville Telephone Company; TW Telecom; Scottsboro Electric Power Board; Com-Link,
Inc.; Castleberry Telephone Company, Inc.; Demopolis CATV; Ragland Telephone Company; MetroCast
Communications; Cogent Communications.
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Figure 3.1.1-11: Fiber Availability in Alabama for AT&T Alabama
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Figure 3.1.1-12: CenturyLink’s and Charter Communication’s Fiber Availability in
Alabama
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Figure 3.1.1-13: Other Providers Fiber Availability in Alabama
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Data Centers

Data centers (also known as network access points, collocation facilities, hosting centers, carrier
hotels, and Internet exchanges) are large telecommunications facilities that house routers,
switches, servers, storage, and other telecommunications equipment. These data centers
facilitate efficient network connectivity among and between telecommunications carriers and
between carriers and their largest customers. These facilities also provide racks and cages for
equipment, power and cooling, cabling, physical security, and 24x7 monitoring (CIO Council,
2015; GAO, 2013). Ownership of data centers may be public or private; comprehensive
information regarding data centers may not be publicly available as some are related to secure
facilities.

3.1.1.6. Utilities

Utilities are the essential systems that support daily operations in a community and cover a broad
array of public services, such as electricity, water, wastewater, and solid waste. Section 3.1.4,
Water Resources, describes the potable water sources in the state.

Electricity

The Alabama PSC oversees the rates and service quality of investor owned electric utilities in the
state. There is only one company that falls under their jurisdiction: Alabama Power Company,
and other entities such as cooperative electric utilities or municipal electric systems do not fall
under their regulation (PSC, 2015). Eleven of these municipalities belong to the Alabama
Municipal Electric Authority (AMEA), an organization that “provides for its Member
communities a reliable and economical source of electric power” (AMEA, 2015a). These
communities are spread about the state, but most are located on its eastern side (AMEA, 2015b).
Much of Alabama’s power comes from three sources: coal, natural gas, or nuclear power;
combined, these three source account for more than 92 percent of the electricity generated in
2016 (EIA, 2017a). In the same year, Alabama generated 143,022 thousand megawatthours'' of
electricity of which 34,284 thousand megawatthours came from coal, 57,750 thousand
megawatthours from natural gas, and 39,902 thousand megawatthours came from nuclear power
facilities. Hydroelectric power produced 7,721 thousand megawatthours (approximately 5
percent of the total) of electricity, with the remaining amount coming from wood biomass.
Alabama “ranked eighth in 2015 in net electricity generation from renewable energy resources.
In 2015, conventional hydroelectric power supplied 75 percent of Alabama’s generation from
renewable resources” (EIA, 2016a). These trends have remained constant since at least 2001,
where coal, natural gas, and nuclear power produced about 90 percent of the state’s power in
2001 and 91 percent in 2015. Hydroelectric power and biomass account for another 9 percent of
the electricity generated (EIA, 2017a). In 2014, the largest portion (43.3 percent) of electricity
used in Alabama is used by the industrial sector, transportation accounts for 23.9 percent, and the

1 One megawatthour is defined as “one thousand kilowatthours or one million watthours.” One watthour is “the electrical
energy unit of measure equal to one watt of power supplied to, or taken from, an electric circuit steadily for one hour.” (EIA,
2016b)
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residential and commercial sectors account for just 19.4 percent and 13.4 percent, respectively
(EIA, 2016a).

Water

The quality of Alabama’s drinking water is monitored by individual water systems and reported
to the Alabama Department of Environmental Management (ADEM). The over 700 water
systems in the state supply water to 4 million people. These facilities test their water monthly for
bacterial contamination. Chemical contamination tests are conducted both quarterly and
annually, with results being reported back to the public and the ADEM. These public reports
also include information on the source waters and the treatment process that the water undergoes
(ADEM, 2015a). Standards for water in the state are published by the Water Supply Program,
and include regulations and standards for drinking water (and its distribution), groundwater, and
surface water (ADEM, 2014a). There are 116 segments of bodies of water that are used as
supply for public water systems (ADEM, 2015b). An annual report produced by the ADEM
details all compliance violations by water systems for the year. The Integrated Water Quality
Monitoring and Assessment Report details the health and status of wetlands, groundwater,
surface waterbodies in the state (ADEM, 2014b). On average, 94 percent of the state’s water
systems meet their compliance standards, which is in part due to the fact that water systems
operators must be licensed through the ADEM (ADEM, 2015¢). The rates and service quality of
the state’s water utilities are overseen by the Alabama PSC (PSC, 1988).

Wastewater

Facilities that discharge pollutants into water in Alabama must first obtain a National Pollutant
Discharge Elimination System (NPDES) permit from the ADEM. The ADEM offers both
general permits and more specific permits such as Industrial or Mining permits (ADEM, 2015d).
Municipal permits cover both municipal point source and stormwater discharges, as well as some
semi-public and private dischargers (ADEM, 2015¢). Industrial wastewater permits allow for the
discharge of wastewater into surface waters or wastewater treatment works (ADEM, 2015f).

The Alabama Onsite Wastewater Board handles the licensing and regulation of those involved
with onsite wastewater systems (also called septic systems), including those individuals involved
in manufacturing, installation, and service of onsite systems (Alabama Onsite Wastewater Board,
2015). As of 2010, there were eight wastewater treatment facilities in the state (AHAM, 2010).
Publicly owned wastewater treatment facilities are eligible to receive funds for infrastructure
improvement from the Clean Water State Revolving Fund, which is a mix of federal and state
money (ADEM, 2015g).

Solid Waste Management

While the collection and movement of solid waste is coordinated by the Alabama Department of
Public Health, the majority of it is deposited in landfills overseen by the ADEM. (ADEM,
2015h). The Solid Waste Program of the ADEM oversees these landfills, as well as the
inspection, closure, and design of other types of solid waste management facilities, such as
composting facilities. They also handle reporting aspects of the state’s solid waste facilities
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(ADEM, 2012). As of 2015, Alabama was also home to 32 municipal landfills, solid waste
facilities, and disposal centers across the state which accept household and commercial solid
waste, as well as nonhazardous sludge (ADEM, 2015p). Though some municipal landfills may
accept construction or industrial wastes, there are 148 landfills and waste disposal facilities
specifically designated for the disposal of construction, demolition, or industrial waste materials.
These materials include sheetrock, insulation, and scrap metal. “Uncontaminated concrete, soil,
brick, old or weathered waste asphalt paving, ash resulting from the combustion of untreated
wood, rock, and similar materials” are not considered construction wastes (ADEM, 20150). The

state’s Solid Waste Plan identifies a goal of reducing Alabama’s solid waste by 25 percent
(ADEM, 2012).

3.1.2. Soils

3.1.2.1.  Definition of the Resource
The Soil Science Society of America defines soil as:

i. “The unconsolidated mineral or organic material on the immediate surface of the Earth
that serves as a natural medium for the growth of land plants.” (NRCS, 2015a)

ii. “The unconsolidated mineral or organic matter on the surface of the Earth that has been
subjected to and shows effects of genetic and environmental factors of: climate
(including water and temperature effects), and macro- and microorganisms, conditioned
by relief, acting on parent material over a period of time. A product-soil differs from the
material from which it is derived in many physical, chemical, biological, and
morphological properties and characteristics.” (NRCS, 2015a)

Five primary factors account for soil development patterns. A combination of the following
variables contributes to the soil type in a particular area (University of Minnesota, 2001):

e Parent Material: The original geologic source material from the soil formed affects soil
aspects, including color, texture, and ability to hold water.

e Climate: Chemical changes in parent material occur slowly in low temperatures. However,
hot temperatures evaporate moisture, which also facilitates chemical reactions within soils.
The highest degree of reaction within soils occurs in temperate, moist climates.

e Topography: Steeper slopes produce increased runoff and, therefore, downslope movement
of soils. Slope orientation also dictates the microclimate to which soils are exposed, because
different slope faces receive more sunlight than others.

e Biology: The presence/absence of vegetation in soils affects the quantity of organic content
of the soil.

e Time: Soil properties are dependent on the period over which other processes act on them.

3.1.2.2.  Specific Regulatory Considerations

The Proposed Action must meet the requirements of the National Environmental Policy Act
(NEPA) and other applicable laws and regulations. Applicable federal laws and regulations that
apply for Soils, such as the Farmland Protection Policy Act of 1981, are in Appendix C,
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Environmental Laws and Regulations. A list of applicable state laws and regulations is included
in Table 3.1.2-1.

Table 3.1.2-1: Relevant Alabama Soil Laws and Regulations

State Law/Regulation Agency Applicability
Alabama Water Pollution . . .
Control Act (Code of Alabama Department of | Requires erosion and sediment control measures for

Environmental construction activities disturbing one acre or more, as

Alabama 1975 §§ 22-22-1 Management (ADEM) | part of the NPDES General Permit.

through 22-22-14)
Source: (Alabama Legislature, 2017)

3.1.2.3. Environmental Setting

Alabama is composed of three Land Resource Regions (LRR),'? as defined by the National
Resources Conservation Service (NRCS) (NRCS, 2006):

e Atlantic and Gulf Coast Lowland Forest and Crop Region;
e East and Central Farming and Forest Region; and
e South Atlantic and Gulf Slope Cash Crops, Forest, and Livestock Region.

Within and among Alabama’s three LRRs are eight Major Land Resource Areas (MLRA),"
which are characterized by patterns of soils, climate, water resources, land uses, and type of

farming. The locations and characteristics of Alabama’s MLRAs are presented in Figure 3.1.2-1
and Table 3.1.2-2.

Soil characteristics are an important consideration for FirstNet insomuch as soil properties could
influence the suitability of sites for network deployment. Soil characteristics can differ over
relatively short distances, reflecting differences in parent material, elevation and position on the
landscape, biota'* such as bacteria, fungi, biological crusts, vegetation, animals, and climatic
variables such as precipitation and temperature. For example, expansive soils'® with wet and dry
seasons alternately swell and shrink, which presents integrity risks to structural foundations
(Rogers, Olshansky, & Rogers, 2004). Soils can also be affected by a variety of surface uses that
loosen topsoil and damage or remove vegetation or other groundcover, which may result in
accelerated erosion, compaction, and rutting'® (discussed further in the subsections below).

12 Land Resource Region: “A geographical area made up of an aggregation of Major Land Resource Areas (MLRA) with similar
characteristics” (NRCS, 2006).

13 Major Land Resource Area: “A geographic area, usually several thousand acres in extent, that is characterized by a particular
pattern of soils, climate, water resources, land uses, and type of farming” (NRCS, 2006).

14 The flora and fauna of a region.

15 Expansive soils are characterized by “the presence of swelling clay minerals” that absorb water molecules when wet and
expand in size or shrink when dry leaving “voids in the soil” (Rogers, Olshansky, & Rogers, 2004).

16 Rutting is indentations in soil from operating equipment in moist conditions or soils with lower bearing strength (USFS,
2009b).
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* State Capital Land Resource Regions Major Land Resource Areas N
f
® Major City Atlantic and Gulf Coast — Alabama and Mississippi ™ Highland Rim and +
[ ] Counties = Lowland Forest and Crop Blackland Prairie Pennyroyal
States Region jm Cumberiand Plateau and [ sand Mountain
" LakelOcean/River Es:t;‘r‘;s‘fg‘;?(‘)ﬁa"“'“g Ll g Southern Appalachian
j Eastern Gulf Coast Ridges and Valleys
South Atlantic and Gulf Flatwoods [ Southern Coastal Plain
Slope Cash Crops, Forest,
and Livestock Region B Southern Piedmont

0 50 100 Miles
Sources: ESRI, 2014; USDA-NRCS, 2006 t + 1

Figure 3.1.2-1: Locations of Major Land Resource Areas in Alabama
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Table 3.1.2-2: Characteristics of Major Land Resource Areas in Alabama

MLRA Name Region of State Soil Characteristics
Alabama and Inceptisols® and Vertisols® are the dominant soil orders. These
Mississippi Central Alabama clayey or loamy soils® are typically somewhat poorly drained to
Blackland Prairie well drained, and range from shallow to very deep.

Cumberland Plateau
and Mountains

Northeastern Alabama

Most of the soils are Ultisols.? These soils range from shallow to
very deep, and from moderately well drained to somewhat
excessively drained. They are clayey or loamy.

Alfisols,® Entisols,” Histosols,? Spodosols," and Ultisols are the

Eastern Gulf Coast dominant soil orders. These sandy, mucky, or loamy soils typically
Southern Alabama . .
Flatwoods range from somewhat poorly drained to very poorly drained, and
are deep or very deep.
. . Alfisols, Inceptisols, and Ultisols are the dominant soil orders.
Highland Rim and . . .
Northern Alabama These clayey or loamy soils are typically moderately well drained
Pennyroyal .
or well drained, and are moderately deep to very deep.
Sand Mountain Northern Alabama Inceptisols and Ultisols are the dominant orders. These loamy soils

are typically well drained, and range from shallow to very deep.

Southern
Appalachian Ridges
and Valleys

Northeastern Alabama

These soils are typically Ultisols and Inceptisols (less so). They are
generally well drained, range from shallow to very deep, and are
shaly or stony.

Southern Coastal
Plain

Western and Southern
Alabama

Entisols, Inceptisols, and Ultisols are the dominant soil orders.
These loamy soils range from poorly drained to somewhat
excessively drained, and are typically very deep.

Southern Piedmont

Eastern Alabama

Alfisols, Inceptisols, and Ultisols are the dominant soil orders.
These well-drained soils are clayey or loamy and typically range
from shallow to very deep.

Source: (NRCS, 2006)

2 Inceptisols: “Soils found in semiarid to humid environments that exhibit only moderate degrees of soil weathering and
development. They have a wide range of characteristics, can occur in a wide variety of climates, and make up nearly 17 percent
of the world’s ice-free land surface.” (NRCS, 2015b)
bVertisols: “Vertisols have a high content of expanding clay minerals. They undergo pronounced changes in volume with
changes in moisture, and have cracks that open and close periodically, and that show evidence of soil movement. Vertisols
transmit water very slowly, have undergone little leaching, and tend to be high in natural fertility. They make up about 2 percent
of the world’s ice-free land surface.” (NRCS, 2015b)
¢ Loamy Soil: “[A soil] that combines [sand, silt, and clay] in relatively equal amounts.” (Purdue University Consumer

Horticulture, 2006)

dUltisols: “Soils found in humid environments that are formed from fairly intense weathering and leaching processes. This
results in a clay-enriched subsoil dominated by minerals. They have nutrients concentrated in the upper few inches and make up
8 percent of the world’s ice-free land surface.” (NRCS, 2015b)

¢ Alfisols: “Soils found in semiarid to moist areas that are formed from weathering processes that leach clay minerals and other
constituents out of the surface layer and into the subsoil. They are productive for most crop, are primarily formed under forest or
mixed vegetative cover, and make up nearly 10 percent of the world’s ice-free land surface.” (NRCS, 2015b)

fEntisols: “Soils that show little to no pedogenic horizon development. They occur in areas of recently deposited parent
materials or in dunes, steep slopes, or flood plains where erosion or deposition rates are faster than rate of soil development.
They make up nearly 16 percent of the world’s ice-free land surface.” (NRCS, 2015b)

¢ Histosols: “Histosols have a high content of organic matter and no permafrost. Most are saturated year round, but a few are
freely drained. They form in decomposed plan remains that accumulate in water, forest litter, or moss faster than they decay.
Histosols make up about 1 percent of the world’s ice-free land surface.” (NRCS, 2015b)

" Spodosols: “Spodosols formed from weathering processes that strip organic matter combined with aluminum from the surface
layer and deposit them in the subsoil. They commonly occur in areas of course-textured deposits under coniferous forests of
humid regions, tend to be acid and infertile, and make up about 4 percent of the world’s ice-free land surface.” (NRCS, 2015b)
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3.1.2.4. Soil Suborders

Soil suborders are part of the soil taxonomy (a system of classification used to make and
interpret soil surveys). Soil orders are the highest level in the taxonomy;!” there are twelve soil
orders in the world and they are characterized by both observed and inferred'® properties, such as
texture, color, temperature, and moisture regime. Soil suborders are the next level down, and are
differentiated within an order by soil moisture and temperature regimes, as well as dominant
physical and chemical properties (NRCS, 2015c). FirstNet used the STATSGO2 database to
obtain soils information at the programmatic level to ensure consistency across all the states and
territories. This regional information provides a sufficient level of detail for a programmatic
analysis. The best available soils data and information, including the use of the more detailed
SSURGO database, will be used, as appropriate, during subsequent site-specific assessments.
The State Soil Geographic (STATSGO2)" soil database identifies 13 different soil suborders in
Alabama (NRCS, 2015d). Figure 3.1.2-2 depicts the distribution of the soil suborders, and Table
3.1.2-3 provides a summary of the major physical-chemical characteristics of the various soil
suborders found.

17 Taxonomy: A formal representation of relationships between items in a hierarchical structure. (USEPA, 2015k)

18 “Soil properties inferred from the combined data of soil science and other disciplines (e.g., soil temperature and moisture
regimes inferred from soil science and meteorology).” (NRCS, 2015b).

19 STATSGO?2 is the Digital General Soil Map of the United States developed by the National Cooperative Soil Survey and
supersedes the State Soil Geographic (STATSGO) dataset; the U.S. General Soil Map is comprised of general soil association
units and is maintained and distributed as a spatial and tabular dataset.
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Y¢ State Capital Soil Ta