
Exhibit F



 
 
 
 
 
 
 
 
 
 

This page intentionally left blank.  



C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
 m

at
er

ia
ls 

fo
r a

ut
ho

riz
ed

 V
er

izo
n 

pe
rs

on
ne

l a
nd

 o
ut

sid
e 

ag
en

cie
s o

nl
y.

 U
se

, d
isc

lo
su

re
 o

r d
ist

rib
ut

io
n 

of
 th

is 
m

at
er

ia
l is

 n
ot

 p
er

m
itt

ed
 to

 a
ny

 u
na

ut
ho

riz
ed

 p
er

so
ns

 o
r t

hi
rd

 p
ar

tie
s 

ex
ce

pt
 b

y 
w

rit
te

n 
ag

re
em

en
t.

Ve
riz

on
 W

ire
le

ss
 C

el
l S

ite
 

N
ec

es
si

ty
 C

as
e 

–
A

ro
m

as

P
re

pa
re

d 
by

 V
er

iz
on

 W
ire

le
ss

 R
F 

E
ng

in
ee

rin
g

To
m

 M
cG

ui
re

 fo
r D

ew
ay

ne
 B

on
ha

m



C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
 m

at
er

ia
ls 

fo
r a

ut
ho

riz
ed

 V
er

izo
n 

pe
rs

on
ne

l a
nd

 o
ut

sid
e 

ag
en

cie
s o

nl
y.

 U
se

, d
isc

lo
su

re
 o

r d
ist

rib
ut

io
n 

of
 th

is 
m

at
er

ia
l is

 n
ot

 p
er

m
itt

ed
 to

 a
ny

 u
na

ut
ho

riz
ed

 p
er

so
ns

 o
r t

hi
rd

 p
ar

tie
s 

ex
ce

pt
 b

y 
w

rit
te

n 
ag

re
em

en
t.

In
tr

od
uc

tio
n:

Th
er

e 
ar

e 
tw

o 
m

ai
n 

dr
iv

er
s 

th
at

 p
ro

m
pt

 th
e 

cr
ea

tio
n 

of
 a

 c
el

l s
ite

 p
ro

je
ct

, c
ov

er
ag

e 
an

d/
or

 c
ap

ac
ity

.  
M

os
t s

ite
s 

pr
ov

id
e 

a 
m

ix
tu

re
 o

f b
ot

h,
 b

ut
 in

cr
ea

si
ng

ly
 s

om
e 

si
te

s 
ar

e 
pu

re
 c

ap
ac

ity
.

C
ov

er
ag

e
is

 th
e 

ne
ed

 fo
r e

xp
an

de
d 

se
rv

ic
e 

of
te

n 
re

qu
es

te
d 

by
 o

ur
 c

us
to

m
er

s 
or

 
em

er
ge

nc
y 

se
rv

ic
es

 p
er

so
nn

el
.  

W
hi

le
 th

is
 in

iti
al

ly
 m

ea
nt

 p
ro

vi
di

ng
 c

ov
er

ag
e 

in
 

ve
hi

cl
es

, a
s 

us
ag

e 
pa

tte
rn

s 
ha

ve
 s

hi
fte

d 
th

is
 n

ow
 m

ea
ns

 im
pr

ov
in

g 
co

ve
ra

ge
 in

si
de

 
of

 b
ui

ld
in

gs
 a

nd
 in

 re
si

de
nt

ia
l a

re
as

.

C
ap

ac
ity

is
 th

e 
ne

ed
 fo

r m
or

e 
ba

nd
w

id
th

 o
f s

er
vi

ce
.  

In
 th

e 
si

m
pl

es
t f

or
m

 th
is

 
m

ea
ns

 a
 c

el
l s

ite
 c

an
 h

an
dl

e 
a 

lim
ite

d 
nu

m
be

r o
f v

oi
ce

 c
al

ls
, d

at
a 

m
eg

a 
bi

te
s,

 o
r 

to
ta

l n
um

be
r o

f a
ct

iv
e 

us
er

s.
  W

he
n 

an
y 

on
e 

of
 th

es
e 

lim
its

 a
re

 m
et

 th
e 

us
er

 
ex

pe
rie

nc
e 

w
ith

in
 th

e 
co

ve
ra

ge
 a

re
a 

of
 th

at
 c

el
l q

ui
ck

ly
 s

ta
rts

 to
 d

eg
ra

de
 d

ur
in

g 
th

e 
bu

si
er

 h
ou

rs
 o

f u
se

.



C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
 m

at
er

ia
ls 

fo
r a

ut
ho

riz
ed

 V
er

izo
n 

pe
rs

on
ne

l a
nd

 o
ut

sid
e 

ag
en

cie
s o

nl
y.

 U
se

, d
isc

lo
su

re
 o

r d
ist

rib
ut

io
n 

of
 th

is 
m

at
er

ia
l is

 n
ot

 p
er

m
itt

ed
 to

 a
ny

 u
na

ut
ho

riz
ed

 p
er

so
ns

 o
r t

hi
rd

 p
ar

tie
s 

ex
ce

pt
 b

y 
w

rit
te

n 
ag

re
em

en
t.

C
ov

er
ag

e
is

 b
es

t s
ho

w
n 

in
 c

ov
er

ag
e 

m
ap

s.
  W

e 
us

e 
to

ol
s 

th
at

 ta
ke

 in
to

 a
cc

ou
nt

 
te

rr
ai

n,
 v

eg
et

at
io

n,
 b

ui
ld

in
g 

ty
pe

s,
 a

nd
 c

el
l s

ite
 s

pe
ci

fic
s 

to
 s

ho
w

 p
re

di
ct

io
ns

 o
f t

he
 

ex
is

tin
g 

co
ve

ra
ge

 a
nd

 w
ha

t w
e 

ex
pe

ct
 to

 s
ee

 w
ith

 a
 g

iv
en

 c
el

l s
ite

.  
Th

e 
pr

ed
ic

tio
n 

m
od

el
s 

m
ak

e 
so

m
e 

as
su

m
pt

io
ns

 s
uc

h 
as

 th
at

 th
e 

an
te

nn
as

 a
re

 a
bo

ve
 th

e 
ne

ar
by

 
gr

ou
nd

 c
lu

tte
r (

B
ui

ld
in

gs
 a

nd
 v

eg
et

at
io

n)
.  

O
nc

e 
th

e 
an

te
nn

as
 fa

ll 
be

lo
w

 th
e 

gr
ou

nd
 

cl
ut

te
r t

he
 m

od
el

s 
be

co
m

e 
in

ac
cu

ra
te

 a
nd

 c
an

no
t t

el
l t

ha
t s

pe
ci

fic
 tr

ee
s 

or
 b

ui
ld

in
gs

 
ar

e 
bl

oc
ki

ng
 th

e 
R

F 
si

gn
al

.  
D

ue
 to

 th
is

, m
od

el
in

g 
of

 to
w

er
 h

ei
gh

t r
eq

ui
re

m
en

ts
 is

 
fre

qu
en

tly
 n

ot
 a

cc
ur

at
e 

an
d 

m
is

le
ad

in
g.



C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
 m

at
er

ia
ls 

fo
r a

ut
ho

riz
ed

 V
er

izo
n 

pe
rs

on
ne

l a
nd

 o
ut

sid
e 

ag
en

cie
s o

nl
y.

 U
se

, d
isc

lo
su

re
 o

r d
ist

rib
ut

io
n 

of
 th

is 
m

at
er

ia
l is

 n
ot

 p
er

m
itt

ed
 to

 a
ny

 u
na

ut
ho

riz
ed

 p
er

so
ns

 o
r t

hi
rd

 p
ar

tie
s 

ex
ce

pt
 b

y 
w

rit
te

n 
ag

re
em

en
t.

C
ap

ac
ity

is
 b

es
t s

ho
w

n 
in

 g
ra

ph
s 

of
 u

sa
ge

 g
ro

w
th

 a
nd

 p
ro

je
ct

ed
 e

xh
au

st
io

n.
  W

e 
ut

iliz
e 

so
ph

is
tic

at
ed

 p
ro

gr
am

s 
to

 m
od

el
 c

ur
re

nt
 u

sa
ge

 g
ro

w
th

 a
nd

 p
ro

je
ct

 it
 in

to
 th

e 
fu

tu
re

 to
 d

et
er

m
in

e 
w

he
n 

ad
di

tio
na

l c
ap

ac
ity

 w
ill 

be
 re

qu
ire

d.
  T

he
 a

lg
or

ith
m

s 
th

at
 

pr
ed

ic
t c

ap
ac

ity
 g

ro
w

th
 o

ut
pu

t n
um

be
rs

 th
at

 a
re

 n
ot

 e
as

ily
 e

xp
la

in
ed

.  
S

in
ce

 it
 ta

ke
s 

2-
3 

ye
ar

s 
on

 a
ve

ra
ge

 to
 c

om
pl

et
e 

a 
ce

ll 
si

te
 p

ro
je

ct
, w

e 
ha

ve
 to

 b
e 

lo
ok

in
g 

ab
ou

t 3
 

ye
ar

s 
in

to
 th

e 
fu

tu
re

 to
 m

ee
t f

ut
ur

e 
cu

st
om

er
 d

em
an

d.
  

W
hi

le
 d

at
a 

ca
pa

ci
ty

 m
ay

 n
ot

 s
ee

m
 u

rg
en

t, 
be

gi
nn

in
g 

in
 2

01
4 

vo
ic

e 
tra

ffi
c 

w
ill 

be
gi

n 
to

 m
ig

ra
te

 fr
om

 th
e 

ol
de

r 3
G

 v
oi

ce
 te

ch
no

lo
gy

 to
 4

G
 V

oL
TE

 (V
oi

ce
 o

ve
r I

P
). 

 T
hi

s 
w

ill 
ad

d 
ad

di
tio

na
l l

oa
d 

to
 th

e 
4G

 d
at

a 
ne

tw
or

k.
  S

in
ce

 v
oi

ce
 is

 d
el

ay
 s

en
si

tiv
e,

 
ex

ha
us

tio
n 

of
 th

e 
da

ta
 n

et
w

or
k 

ca
n 

ca
us

e 
de

gr
ad

at
io

n 
of

 v
oi

ce
 c

al
ls

 in
cl

ud
in

g 
91

1 
ca

lls
.  



C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
 m

at
er

ia
ls 

fo
r a

ut
ho

riz
ed

 V
er

izo
n 

pe
rs

on
ne

l a
nd

 o
ut

sid
e 

ag
en

cie
s o

nl
y.

 U
se

, d
isc

lo
su

re
 o

r d
ist

rib
ut

io
n 

of
 th

is 
m

at
er

ia
l is

 n
ot

 p
er

m
itt

ed
 to

 a
ny

 u
na

ut
ho

riz
ed

 p
er

so
ns

 o
r t

hi
rd

 p
ar

tie
s 

ex
ce

pt
 b

y 
w

rit
te

n 
ag

re
em

en
t.

“W
hy

 d
o 

yo
u 

ne
ed

 a
 s

ite
 h

er
e?

??
”

A 
go

od
 c

ap
ac

ity
 c

el
l w

ill 
be

 c
lo

se
 to

 th
e 

us
er

 p
op

ul
at

io
n 

an
d 

ha
ve

 th
e 

tra
ffi

c 
ev

en
ly

 
sp

re
ad

 a
ro

un
d 

th
e 

si
te

.  
W

he
n 

w
e 

ca
nn

ot
 g

et
 a

 lo
ca

tio
n 

th
at

 a
cc

om
pl

is
he

s 
be

in
g 

cl
os

e 
to

 th
e 

cu
st

om
er

s 
an

d 
ce

nt
ra

l t
o 

th
e 

us
ag

e,
 w

e 
en

d 
up

 h
av

in
g 

to
 b

ui
ld

 
ad

di
tio

na
l c

el
ls

 to
 m

ee
t t

he
 d

em
an

ds
 fo

r s
er

vi
ce

.  
C

ap
ac

ity
 s

ite
s 

ar
e 

ge
ne

ra
lly

 lo
w

er
 

in
 h

ei
gh

t t
ha

n 
a 

co
ve

ra
ge

 s
ite

 w
ith

 a
 fu

ll 
ce

ll 
ne

ed
in

g 
to

 b
e 

ab
ov

e 
th

e 
gr

ou
nd

 c
lu

tte
r 

(b
ui

ld
in

gs
, t

re
es

, &
 e

tc
.) 

an
d 

a 
sm

al
l c

el
l b

ei
ng

 o
ne

 th
at

 is
 a

t o
r b

el
ow

 th
e 

gr
ou

nd
 

cl
ut

te
r.

W
he

re
 o

ur
 c

us
to

m
er

s 
us

e 
th

ei
r w

ire
le

ss
 d

ev
ic

es
 c

on
tin

ue
s 

to
 e

vo
lv

e.
  W

hi
le

 w
e 

on
ce

 n
ee

de
d 

to
 c

ov
er

 h
ig

hw
ay

s 
an

d 
bu

si
ne

ss
 d

is
tri

ct
s,

 w
e 

ar
e 

se
ei

ng
 in

cr
ea

si
ng

 
is

su
es

 w
ith

 h
ig

h 
gr

ow
th

 in
 re

si
de

nt
ia

l a
re

as
.  

 C
ur

re
nt

 s
ta

tis
tic

s 
sh

ow
 th

at
 a

bo
ut

 1
 o

f 
3 

A
m

er
ic

an
 h

ou
se

ho
ld

s 
no

 lo
ng

er
 h

av
e 

a 
la

nd
lin

e 
ph

on
e.

  T
o 

se
rv

e 
th

is
 n

ee
d 

w
e 

ha
ve

 to
 in

cr
ea

se
 th

e 
ce

lls
 w

e 
ha

ve
 in

 o
r v

er
y 

ne
ar

 re
si

de
nt

ia
l a

re
as

.  



C
on

fid
en

tia
l a

nd
 p

ro
pr

ie
ta

ry
 m

at
er

ia
ls 

fo
r a

ut
ho

riz
ed

 V
er

izo
n 

pe
rs

on
ne

l a
nd

 o
ut

sid
e 

ag
en

cie
s o

nl
y.

 U
se

, d
isc

lo
su

re
 o

r d
ist

rib
ut

io
n 

of
 th

is 
m

at
er

ia
l is

 n
ot

 p
er

m
itt

ed
 to

 a
ny

 u
na

ut
ho

riz
ed

 p
er

so
ns

 o
r t

hi
rd

 p
ar

tie
s 

ex
ce

pt
 b

y 
w

rit
te

n 
ag

re
em

en
t.

Th
e 

pr
op

os
ed

 A
ro

m
as

 s
ite

 is
 a

 c
ov

er
ag

e 
si

te
 w

hi
ch

 w
ill

 im
pr

ov
e 

co
ve

ra
ge

 fo
r t

he
 A

ro
m

as
 c

om
m

un
ity

, 
es

pe
ci

al
ly

 fo
r r

es
id

en
ts

 a
lo

ng
 C

ar
pe

nt
er

ia
R

d.
, S

ee
ly

Av
e.

 a
nd

 S
ny

de
r A

ve
. T

he
 p

rim
ar

y 
ob

je
ct

iv
e 

of
 th

is
 s

ite
 

is
 to

 im
pr

ov
e 

se
rv

ic
e 

an
d 

ac
ce

ss
 fo

r i
n-

bu
ild

in
g 

sm
ar

t p
ho

ne
 u

se
rs

  i
n 

th
is

 c
om

m
un

ity
 a

nd
 im

pr
ov

e 
th

e 
ar

ea
 

to
 m

ee
t V

er
iz

on
’s

 s
ta

nd
ar

ds
 fo

r s
er

vi
ce

 q
ua

lit
y.

G
re

en
=G

oo
d 

In
-B

ui
ld

in
g,

 Y
el

lo
w

= 
G

oo
d 

In
-V

eh
ic

le
, R

ed
=G

oo
d 

on
-S

tre
et

.  

N
ee

d 
C

as
e 

fo
r:

  A
ro

m
as

E
xi

st
in

g 
C

ov
er

ag
e

P
ro

po
se

d 
C

ov
er

ag
e


	Verizon Wireless Cell Site Necessity Case – �Aromas
	Introduction:�There are two main drivers that prompt the creation of a cell site project, coverage and/or capacity.  Most sites provide a mixture of both, but increasingly some sites are pure capacity.��Coverage is the need for expanded service often requested by our customers or emergency services personnel.  While this initially meant providing coverage in vehicles, as usage patterns have shifted this now means improving coverage inside of buildings and in residential areas.��Capacity is the need for more bandwidth of service.  In the simplest form this means a cell site can handle a limited number of voice calls, data mega bites, or total number of active users.  When any one of these limits are met the user experience within the coverage area of that cell quickly starts to degrade during the busier hours of use.
	Coverage is best shown in coverage maps.  We use tools that take into account terrain, vegetation, building types, and cell site specifics to show predictions of the existing coverage and what we expect to see with a given cell site.  The prediction models make some assumptions such as that the antennas are above the nearby ground clutter (Buildings and vegetation).  Once the antennas fall below the ground clutter the models become inaccurate and cannot tell that specific trees or buildings are blocking the RF signal.  Due to this, modeling of tower height requirements is frequently not accurate and misleading.�
	Capacity is best shown in graphs of usage growth and projected exhaustion.  We utilize sophisticated programs to model current usage growth and project it into the future to determine when additional capacity will be required.  The algorithms that predict capacity growth output numbers that are not easily explained.  Since it takes 2-3 years on average to complete a cell site project, we have to be looking about 3 years into the future to meet future customer demand.  ��While data capacity may not seem urgent, beginning in 2014 voice traffic will begin to migrate from the older 3G voice technology to 4G VoLTE (Voice over IP).  This will add additional load to the 4G data network.  Since voice is delay sensitive, exhaustion of the data network can cause degradation of voice calls including 911 calls.  
	“Why do you need a site here???”��A good capacity cell will be close to the user population and have the traffic evenly spread around the site.  When we cannot get a location that accomplishes being close to the customers and central to the usage, we end up having to build additional cells to meet the demands for service.  Capacity sites are generally lower in height than a coverage site with a full cell needing to be above the ground clutter (buildings, trees, & etc.) and a small cell being one that is at or below the ground clutter.��Where our customers use their wireless devices continues to evolve.  While we once needed to cover highways and business districts, we are seeing increasing issues with high growth in residential areas.   Current statistics show that about 1 of 3 American households no longer have a landline phone.  To serve this need we have to increase the cells we have in or very near residential areas.  
	The proposed Aromas site is a coverage site which will improve coverage for the Aromas community, especially for residents along Carpenteria Rd., Seely Ave. and Snyder Ave. The primary objective of this site is to improve service and access for in-building smart phone users  in this community and improve the area to meet Verizon’s standards for service quality.��Green=Good In-Building, Yellow= Good In-Vehicle, Red=Good on-Street.  ��



