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ATTORNEYS AT LAW

JULIE D. KOHLER

PLEASE REPLY TO: BfICIC~ep01~

WRITER'S DIRECT DIAL: ~ZO3~ 337-4~ ~J7

E-Mail Address: jkohler@cohenandwolf.com

Attorney Melanie Bachman
Acting Executive Director
Connecticut Siting Council
Ten Franklin Square
New Britain, CT 06051

December 22, 2014

Re: Notice of Exempt Modification
Connecticut State Police Facility/T-Mobile equipment upgrade
T-Mobile Site ID CT 110706
150 Butternut Hollow Road, Greenwich CT

Dear Attorney Bachman:

This office represents T-Mobile Northeast LLC ("T-Mobile") and has been retained to
file exempt modification filings with the Connecticut Siting Council on its behalf.

In this ease, the Connecticut Department of Public Safety, Division of State Police owns
the existing telecommunications tower and related facility at 150 Butternut Hollow Road,
Greenwich Connecticut (41.09697209/-73.63885729). T-Mobile intends to remove three (3)
antennas, and add six (6) antennas and related equipment at this existing facility in Greenwich
("Greenwich Facility"). Please accept this letter as notification, pursuant to R.C.S.A. § 16-50j-
73, of construction which constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-
72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to the
First Selectman, Peter Tesei and the State Police. The property is also owned by the State
Police.

The existing Greenwich Facility consists of a 180 foot tower. T-Mobile plans to remove
three (3) antennas mounted on the tower at a centerline of 137 feet, add six (6) antennas, and
replace three (3) TMAs (tower mounted amplifiers) at the same level. T-Mobile will also
replace an equipment cabinet, install coax cables and fiber conduit and a cable bridge, all
within the existing compound area near the base of the tower. (See the plans revised to April
16, 2013 attached hereto as Exhibit A)z. The existing tower is structurally capable of

The Greenwich Facility was approved as a 200 foot tower in Docket No. 150. T-Mobile filed a notice of intent to
modify this Facility captioned EM-T-MOBILE-057-130220.
Z The attached plans incorrectly depict T-Mobile at a centerline of 135 feet (instead of 137 feet). Corrected plans
will be provided.
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supporting T-Mobile's proposed equipment upgrade, as indicated in the structural analysis
report dated April 15, 2013 and attached hereto as Exhibit B.

The planned modifications to the Greenwich Facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-50j-72(b)(2).

1 . The proposed modification will not increase the height of the tower. T-Mobile's
replacement and new antennas will be installed at the 137 foot level. The enclosed tower
drawing confirms that the proposed modification will not increase the height of the tower.

2 . The installation of the T-Mobile equipment in the existing compound, as reflected
on the attached site plan, will not require an extension of the site boundaries. T-Mobile's
proposed equipment will be located entirely within the existing compound area.

3 . The proposed modification to the Facility will not increase the noise levels at the
existing facility by six decibels or more.

4 . The operation of the replacement antennas will not increase the total radio
frequency (RF) power density, measured at the base of the tower, to a level at or above the
applicable standard. According to a Radio Frequency Emissions Analysis Report prepared by
EBI dated October 15, 2014 T-Mobile's operations would add 0.61 % of the FCC Standard.
Therefore, the calculated "worst case" power density for the planned combined operation at
the site including all of the proposed antennas would be 64.02% of the FCC Standard as
calculated for a mixed frequency site as evidenced by the engineering exhibit attached hereto
as Exhibit C.

For the foregoing reasons, T-Mobile respectfully submits that the proposed replacement
antennas and equipment at the Greenwich Facility constitutes an exempt modification under
R.C.S.A. § 16-50j-72(b)(2). Upon acknowledgement by the Council of this proposed exempt
modification, T-Mobile shall commence construction approximately sixty days from the date of
the Council's notice of acknowledgement.

Sincerely,

~.

Juli D. Kohler
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cc: First Selectman Peter Tesei, Town of Greenwich
Department of Emergency Services and Public Protection —Division of State Police
Samuel Simons, T-Mobile Northeast LLC
Robert Stanford, Vertical Development, LLC
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S
I
B
L
E
 
F
O
R
 
C
O
O
R
D
I
N
A
T
I
N
G
 
HIS 

W
O
R
K
 
W
I
T
H
 
T
H
E
 
W
O
R
K
 
O
F
 
O
T
H
E
R
S

A
S
 
IT 

M
A
Y
 
R
E
L
A
T
E
 
T
O
 
R
A
D
I
O
 
E
Q
U
I
P
M
E
N
T
,
 
A
N
T
E
N
N
A
S
 
A
N
D
 
A
N
Y
 
O
T
H
E
R
 
P
O
R
T
I
O
N
S
 
O
F
 
T
H
E
 
W
O
R
K
.

2
5
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
I
N
S
T
A
L
L
 
A
L
L
 
E
Q
U
I
P
M
E
N
T
 
A
N
D
 
M
A
T
E
R
I
A
L
S
 
IN 

A
C
C
O
R
D
A
N
C
E
 
W
I
T
H
 
T
H
E

M
A
N
U
F
A
C
T
U
R
E
R
'
S
 
R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
U
N
L
E
S
S
 
S
P
E
C
I
F
I
C
A
L
L
Y
 
I
N
D
I
C
A
T
E
D
 
O
R
 
W
H
E
R
E
 
L
O
C
A
L
 
C
O
D
E
S
 
O
R

R
E
G
U
L
A
T
I
O
N
S
 
M
A
Y
 
T
A
K
E
 
P
R
E
C
E
D
E
N
C
E
.

2
6
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
R
E
P
A
I
R
 
A
L
L
 
E
X
I
S
T
I
N
G
 
S
U
R
F
A
C
E
S
 
D
A
M
A
G
E
D
 
D
U
R
I
N
G
 
C
O
N
S
T
R
U
C
T
I
O
N
 
S
U
C
H
 
T
H
A
T

T
H
E
Y
 
M
A
T
C
H
 
A
N
D
 
B
L
E
N
D
 
W
I
T
H
 
A
D
J
A
C
E
N
T
 
S
U
R
F
A
C
E
S
.

2
7
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
K
E
E
P
 
C
O
N
T
R
A
C
T
 
A
R
E
A
 
C
L
E
A
N
,
 H
A
Z
A
R
D
 
F
R
E
E
 
A
N
D
 
D
I
S
P
O
S
E
 
O
F
 
A
L
L
 
D
E
B
R
I
S

A
N
D
 
R
U
B
B
I
S
H
.
 E
Q
U
I
P
M
E
N
T
 
N
O
T
 
S
P
E
C
I
F
I
E
D
 
A
S
 
R
E
M
A
I
N
I
N
G
 
O
N
 
T
H
E
 
P
R
d
P
E
R
T
Y
 
O
F
 
T
H
E
 
O
W
N
E
R
 
S
H
A
L
L
 
B
E

R
E
M
O
V
E
D
.
 L
E
A
V
E
 
P
R
E
M
I
S
E
S
 
IN 

C
L
E
A
N
 
C
O
N
D
I
T
I
O
N
S
 
A
N
D
 
F
R
E
E
 
F
R
O
M
 
P
A
I
N
T
 
S
P
O
T
S
,
 D
U
S
T
 
O
R
 
S
M
U
D
G
E
S

O
F
 
A
N
Y
 
N
A
T
U
R
E
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
B
E
 
R
E
S
P
O
N
S
I
B
L
E
 
F
O
R
 
M
A
I
N
T
A
I
N
I
N
G
 
A
L
L
 
I
T
E
M
S
 
U
N
T
I
L

C
O
M
P
L
E
T
I
O
N
 
O
F
 
C
O
N
S
T
R
U
C
T
I
O
N
.

2
8
.
 
B
E
F
O
R
E
 
F
I
N
A
L
 
A
C
C
E
P
T
A
N
C
E
 
O
F
 
T
H
E
 
W
O
R
K
,
 T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
R
E
M
O
V
E
 
A
L
L
 
E
Q
U
I
P
M
E
N
T
,

T
E
M
P
O
R
A
R
Y
 
W
O
R
K
,
 U
N
U
S
E
D
 
A
N
D
 
U
S
E
L
E
S
S
 
M
A
T
E
R
I
A
L
S
,
 R
U
B
B
I
S
H
 
A
N
D
 
T
E
M
P
O
R
A
R
Y
 
S
T
R
U
C
T
U
R
E
S
.

•
 
P
L
A
N
N
I
N
G
 

S
U
R
V
E
Y
I
N
G

•
 
E
N
G
I
N
E
E
R
I
N
G
 

C
O
N
S
T
R
U
C
T
I
O
N

M
A
N
A
G
E
M
E
N
T

T
E
C
T
O
N
I
C
 
E
n
g
i
n
e
e
r
i
n
g
 
&
 
S
u
r
v
e
y
i
n
g

C
o
n
s
u
l
t
a
n
t
s
 
P
.
C
.

1
2
7
9
 
R
o
u
t
e
 
3
0
0

N
e
w
b
u
r
g
h
,
 
N
Y
 
1
2
5
5
0

P
h
o
n
e
:
 (
8
4
5
)
 5
6
7
-
6
6
5
6

F
a
x
:
 (
8
4
5
)
 5
6
7
-
8
7
0
3

1
6
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
IS 

T
O
 
R
E
V
I
E
W
 
A
L
L
 
D
R
A
W
I
N
G
S
 
A
N
D
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
IN 

T
H
E
 
C
O
N
T
R
A
C
T
 
D
O
C
U
M
E
N
T
 S
E
T
.

T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
C
O
O
R
D
I
N
A
T
E
 
A
L
L
 
W
O
R
K
 
S
H
O
W
N
 
IN 

T
H
E
 
S
E
T
 
O
F
 
D
R
A
W
I
N
G
S
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R

S
H
A
L
L
 
P
R
O
V
I
D
E
 
A
 
C
O
M
P
L
E
T
E
 
S
E
T
 
O
F
 
D
R
A
W
I
N
G
S
 
T
O
 
A
L
L
 
S
U
B
-
C
O
N
T
R
A
C
T
O
R
S
 
A
N
D
 
R
E
L
A
T
E
D
 
P
A
R
T
I
E
S
.

T
H
E
 
S
U
B
-
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
E
X
A
M
I
N
E
 
A
L
L
 
T
H
E
 
D
R
A
W
I
N
G
S
 
A
N
D
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
F
O
R
 
T
H
E
 
W
F
O
R
M
A
T
I
O
N

T
H
A
T
 
A
F
F
E
C
T
S
 
T
H
E
I
R
 
W
O
R
K
.

2
9
.
 C
O
N
S
T
R
U
C
T
I
O
N
 
S
H
A
L
L
 
B
E
 
IN 

A
C
C
O
R
D
A
N
C
E
 
W
I
T
H
 
2
0
0
5
 S
T
A
T
E
 
O
F
 
C
O
N
N
E
C
T
I
C
U
T
 
B
U
I
L
d
I
N
G
 
C
O
D
E
 
A
N
D
 
T
H
E

T
I
A
/
E
I
A
-
2
2
2
-
F
 
S
T
R
U
C
T
U
R
A
L
 
S
T
A
N
D
A
R
D
 
F
O
R
 
S
T
E
E
L
 
A
N
T
E
N
N
A
 
T
O
W
E
R
S
 
A
N
D
 
A
N
T
E
N
N
A
 
S
U
P
P
O
R
T
I
N
G

S
T
R
U
C
T
U
R
E
S
.
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~
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P
H
O
N
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R
U
C
T
I
O
N

P
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O
J
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U
M
B
E
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D
E
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I
G
N
E
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2
0
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T
7
1
0
7
0
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7
/
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3
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Q
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C
O
M
M
E
N
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Q
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0
4
/
1
6
/
1
3
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E
R
 
C
O
M
M
E
N
T
S
 

S
P
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o
n
e

C
T
1
1
0
7
0
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1
5
0
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U
T
T
E
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N
U
T
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O
L
L
O
W
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D

G
R
E
E
N
W
I
C
H
,
 C
T

0
6
8
3
0

17. 
D
E
T
A
I
L
S
 
A
R
E
 
I
N
T
E
N
D
E
D
 
T
O
 
S
H
O
W
 
E
N
D
 
R
E
S
U
L
T
 
O
F
 
D
E
5
1
G
N
.
 

M
I
N
O
R
 
M
O
D
I
F
I
C
A
T
I
O
N
S
 
M
A
Y
 
B
E
 
R
E
Q
U
I
R
E
D
 
T
O

S
U
I
T
 
J
O
B
 
D
I
M
E
N
S
I
O
N
S
 
O
R
 
C
O
N
D
I
T
I
O
N
S
,
 
A
N
D
 
S
U
C
H
 
M
O
D
I
F
I
C
A
T
I
O
N
S
 
S
H
A
L
L
 
B
E
 
I
N
C
L
U
D
E
D
 
A
S
 
P
A
R
T
 
O
F
 
T
H
E

W
O
R
K
.

18. 
A
L
L
 
M
A
T
E
R
I
A
L
 
P
R
O
V
I
D
E
D
 
B
Y
 
T-
M
O
B
I
L
E
 
IS 

T
O
 
B
E
 
R
E
V
I
E
W
E
D
 
B
Y
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
A
N
D
 
A
L
L
 
A
P
P
L
I
C
A
B
L
E

S
U
B
-
C
O
N
T
R
A
C
T
O
R
S
 
P
R
I
O
R
 
T
O
 
I
N
S
T
A
L
L
A
T
I
O
N
.
 
A
N
Y
 
D
E
F
I
C
I
E
N
C
I
E
S
 
T
O
 
P
R
O
V
I
D
E
 
M
A
T
E
R
I
A
L
S
 
S
H
A
L
L
 
B
E

B
R
O
U
G
H
T
 
T
O
 
T
H
E
 
C
O
N
S
T
R
U
C
T
I
O
N
 
M
A
N
A
G
E
R
'
S
 
A
T
T
E
N
T
I
O
N
 
I
M
M
E
D
I
A
T
E
L
Y
.

19. 
T
H
E
 
M
A
T
E
R
I
A
L
S
 I
N
S
T
A
L
L
E
D
 
S
H
A
L
L
 
M
E
E
T
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
O
F
 
C
O
N
T
R
A
C
T
O
R
S
 
D
O
C
U
M
E
N
T
S
.
 N
O

S
U
B
S
T
I
T
U
T
I
O
N
S
 
A
R
E
 
A
L
L
O
W
E
D
.

C
O
N
F
I
G
U
R
A
T
I
O
N

2
C

0
 

1 
2
 

3

O
R
I
G
I
N
A
L
 
S
I
Z
E
 
I
N
 
I
N
C
H
E
S
.

N
O
T
E
S

S
H
E
E
T
 
N
U
M
B
E
R

A
-
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D
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N
O
T
E
S

1. 
T
H
E
 
E
N
T
I
R
E
 
E
L
E
C
T
R
I
C
A
L
 
W
S
T
A
L
L
A
T
I
O
N
 
S
H
A
L
L
 
B
E
 
G
R
O
U
N
D
E
D
 
A
S
 
R
E
Q
U
I
R
E
D
 
B
Y
 
A
L
L
 
A
P
P
L
I
C
A
B
L
E
 
C
O
D
E
S
.

2. 
A
L
L
 
G
R
O
U
N
D
I
N
G
 
W
O
R
K
 
S
H
A
L
L
 
B
E
 
IN 

A
C
C
O
R
D
A
N
C
E
 
W
I
T
H
 
T-
M
O
B
I
L
E
 
S
T
A
N
D
A
R
D
 
P
R
A
C
T
I
C
E
.

3. 
A
L
L
 
B
U
S
 
C
O
N
N
E
C
T
O
R
S
 S
H
A
L
L
 
B
E
 
T
W
O
-
H
O
L
E
,
 L
O
N
G
-
B
A
R
R
E
L
 
T
Y
P
E
 
C
O
M
P
R
E
S
S
I
O
N
 
L
U
G
S
,
 T
&
B
 
O
R
 
E
Q
U
A
L
,

U
N
L
E
S
S
 
O
T
H
E
R
W
I
S
E
 
N
O
T
E
D
 
O
N
 
D
R
A
W
I
N
G
S
.
 
A
L
L
 
L
U
G
S
 
S
H
A
L
L
 
B
E
 
A
T
T
A
C
H
E
D
 
T
O
 
B
U
S
S
E
S
 
U
S
I
N
G
 
B
O
L
T
S
,

N
U
T
S
,
 
A
N
D
 
L
O
C
K
 
W
A
S
H
E
R
S
.
 
N
O
 
W
A
S
H
E
R
S
 
A
R
E
 
A
L
L
O
W
E
D
 
B
E
T
W
E
E
N
 
T
H
E
 
I
T
E
M
S
 
B
E
I
N
G
 
G
R
O
U
N
D
E
D
.

4. 
A
L
L
 
C
O
N
N
E
C
T
O
R
S
 
S
H
A
L
L
 
B
E
 
C
R
I
M
P
E
D
 
U
S
I
N
G
 
H
Y
D
R
A
U
L
I
C
 
C
R
I
M
P
I
N
G
 
T
O
O
L
S
,
 T
&
B
 
#
T
B
M
 
8
 O
R
 
E
Q
U
I
V
A
L
E
N
T
.

5. 
A
L
L
 
C
O
N
N
E
C
T
I
O
N
S
 
S
H
A
L
L
 
B
E
 
M
A
D
E
 
T
O
 
B
A
R
E
 
M
E
T
A
L
.
 
A
L
L
 
P
A
I
N
T
E
D
 
S
U
R
F
A
C
E
S
 
S
H
A
L
L
 
B
E
 
FILED 

T
O

E
N
S
U
R
E
 
P
R
O
P
E
R
 
C
O
N
T
A
C
T
.
 N
O
 
W
A
S
H
E
R
S
 
A
R
E
 
A
L
L
O
W
E
D
 
B
E
T
W
E
E
N
 
T
H
E
 
I
T
E
M
S
 
B
E
I
N
G
 
G
R
O
U
N
D
E
D
.
 
A
L
L

C
O
N
N
E
C
T
I
O
N
S
 
A
R
E
 
T
O
 
H
A
V
E
 
A
N
O
N
-
O
k
I
D
I
Z
I
N
G
 
A
G
E
N
T
 
A
P
P
L
I
E
D
 
P
R
I
O
R
 
T
O
 
I
N
S
T
A
L
L
A
T
I
O
N
.

6. 
A
L
L
 
C
O
P
P
E
R
 
B
U
S
S
E
S
 
S
H
A
L
L
 
B
E
 
C
L
E
A
N
E
D
,
 P
O
L
I
S
H
E
D
,
 
A
N
D
 
A
 
N
O
N
-
O
X
I
D
I
Z
I
N
G
 
A
G
E
N
T
 
A
P
P
L
I
E
D
.
 
N
O

F
I
N
G
E
R
P
R
I
N
T
S
 
O
R
 
D
I
S
C
O
L
O
R
E
D
 
C
O
P
P
E
R
 
WILL 

B
E
 
P
E
R
M
I
T
T
E
D
.

7. 
A
L
L
 
B
E
N
D
S
 
S
H
A
L
L
 
B
E
 
A
S
 
S
H
A
L
L
O
W
 
A
S
 
P
O
S
S
I
B
L
E
,
 
W
I
T
H
 
N
O
 
T
U
R
N
 
S
H
O
R
T
E
R
 
T
H
A
N
 
A
N
 
8
-
I
N
C
H
 
N
O
M
I
N
A
L

R
A
D
I
U
S
.

8. 
G
R
O
U
N
D
I
N
G
 
C
O
N
D
U
C
T
O
R
S
 
S
H
A
L
L
 
B
E
 
S
O
L
I
D
 
T
I
N
N
E
D
 
C
O
P
P
E
R
 
A
N
D
 
A
N
N
E
A
L
E
D
 
#
2
.
 
A
L
L
 
G
R
O
U
N
D
I
N
G

C
O
N
D
U
C
T
O
R
S
 
S
H
A
L
L
 
R
U
N
 
T
H
R
O
U
G
H
 
P
V
C
 
S
L
E
E
V
E
S
 
W
H
E
R
E
V
E
R
 
C
O
N
D
U
C
T
O
R
S
 
R
U
N
 
T
H
R
O
U
G
H
 
W
A
L
L
S
,

F
L
O
O
R
S
,
 O
R
 
CEILINGS. 

IF 
C
O
N
D
U
C
T
O
R
S
 
M
U
S
T
 
R
U
N
 
T
H
R
O
U
G
H
 
E
M
T
,
 B
O
T
H
 
E
N
D
S
 
O
F
 
C
O
N
D
U
I
T
 
S
H
A
L
L
 
B
E

G
R
O
U
N
D
E
D
.
 S
E
A
L
 
B
O
T
H
 
E
N
D
S
 
O
F
 
C
O
N
D
U
I
T
 
W
I
T
H
 
S
I
L
I
C
O
N
E
 
C
A
U
L
K
.

9. 
G
R
O
U
N
D
I
N
G
 
S
Y
S
T
E
M
 
R
E
S
I
S
T
A
N
C
E
 
S
H
A
L
L
 
N
O
T
 
E
X
C
E
E
D
 
1
0
 
O
H
M
S
.
 IF 

T
H
E
 
R
E
S
I
S
T
A
N
C
E
 
V
A
L
U
E
 
IS 

E
X
C
E
E
D
E
D
,

N
O
T
I
F
Y
 
T
H
E
 
P
R
O
J
E
C
T
 
M
A
N
A
G
E
R
 
F
O
R
 
F
U
R
T
H
E
R
 
I
N
S
T
R
U
C
T
I
O
N
 
O
N
 
M
E
T
H
O
D
S
 
F
O
R
 
R
E
D
U
C
I
N
G
 
T
H
E
 
R
E
S
I
S
T
A
N
C
E

V
A
L
U
E
.

1D. 
A
L
L
 
R
O
O
F
 
T
O
P
 
A
N
T
E
N
N
A
 
M
O
U
N
T
S
 
S
H
A
L
L
 
B
E
 
G
R
O
U
N
D
E
D
 
W
I
T
H
 
A
 
#
2
 
G
R
O
U
N
D
 
W
I
R
E
 
C
O
N
N
E
C
T
E
D
 
T
O
 
T
H
E

N
E
A
R
E
S
T
 
G
R
O
U
N
D
 
B
U
S
.
 
A
L
L
 
C
O
N
N
E
C
T
I
O
N
S
 
A
R
E
 
T
O
 
B
E
 
C
A
D
-
W
E
L
D
E
D
 
IF 

P
O
S
S
I
B
L
E
.

11. 
U
P
O
N
 
C
O
M
P
L
E
T
I
O
N
 
O
F
 
W
O
R
K
,
 C
O
N
D
U
C
T
 
C
O
N
T
I
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1. EXECUTIVE SUMMARY

This report summarizes the structural analysis and evaluation of the 180' lattice tower located off
of Butternut Hollow Road in Greenwich, Connecticut. The analysis was conducted in accordance
with the 2005 Connecticut State Building Code, the TIA/EIA-222-F standard and additional
requirements of the Connecticut State Police for wind velocity of 90 mph concurrent with '/z" ice
design wind load. The antenna loading considered in the analysis consists of all existing and
proposed antennas, transmission lines, and ancillary items as outlined in the Introduction Section
of this report. The proposed T-Mobile installation is as follows:

Remove
(3) EMS RR9U-17-02DP T-Mobile
(3) GSM TMAs (Existing)

Install 137'
(6) Ericsson AIR B4AIB2P
(3) AWS TMAs T-Mobile

(6J 1 518" Coax Cables (Proposed)

(1} Fiber Cable

Note: (6) Existing 1-5I8" Coax Cables to Remain.

The results of this analysis indicate that the existing tower structure has sufficient capacity to
support the proposed loading conditions without modification. The tower and its foundation are
considered structurally adequate under the wind load specified above and the existing and
proposed antenna loadings. The twist and sway of the tower is considered within the
Connecticut State Police requirements.

This analysis is based on:
1) The tower structure's theoretical capacity not including any assessment of the

condition of the tower.
2) Member sizes and tower geometry of the outer tower taken from manufacturers

drawings prepared by Rohn Industries, Inc., file number 28325, dated December 28,
1992.

3) Member sizes and tower geometry of the inner tower taken from design calculations
and drawings prepared by Towertek Industries Inc., signed and sealed May 9, 2002.

4) Foundation modifications taken from drawings prepared by Walker Engineering
Incorporated, Job number 0206-237R2, signed and sealed November 26, 2002.

5) Previous structural analysis pertormed by URS Corporation, project number-VZ5-041
/ 36931188, signed and sealed August 2, 2010.

6) Previous structural analysis pertormed by URS Corporation, project number SA1067
(Rev 3) / 36924454, signed and sealed January 27, 2012.

7) Previous structural analysis pertormed by URS Corporation on behalf of Sprint,
project number HPC-051 / 36917365, signed and sealed October 2, 2012.

8) Proposed T-Mobile installation taken from RFDS. dated April 26, 2012.
9) Antenna inventory as specified in section 2 and 6 of this report.
10) Coax cable orientation as specified in section 6 of this report.

36922419 180' Self Supporting Tower with Stack-N-Bolt System 4I15I2013
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EXECUTIVE SUMMARY (continued)

This report is only valid as per the assumptions and data utilized in this report for antenna
inventory, mounts and associated cables. The contractor shall field verify the antenna and mount
configuration used, as well as the physical condition of the tower members and connections. The
engineer is to be notified in writing immediately if any of the information in the Structural Analysis
is found to be other than specified.

If you should have any questions, please call.

Sincerely, ~ l`t,titt~tta.- ~__j~,

URS Cof~oration AES `' «~'" ~••• _' ~''~. " A.~'~ :i•f~..
ter• ~r.J.~~ ,.,,.-~~,r~~, _~

f Richard A. Sambor, P.E. ~ -~ ~. ""y`' : ,~`IVo. ~+Q:7 r ̀ .Senior Structural Engineer ~,~`v~'••. t,;. {,~;~ ;~, ~,.

RAS/mcd 
~~'~zc V'/~~ti~~ .~'~,'~~.

• '~'+~~t zu 

ttssti+~~'y
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2. INTRODUCTION

The subject tower is located off of Butternut Hollow Road in Greenwich, Connecticut. The

structure is aself-supporting three-legged 180' steel tapered lattice tower manufactured by Rohn

Industries with aStack-N-Bolt system installed inside the original tower, designed by Towertek.

The existing structure supports numerous communication antennas. The inventory is

summarized below:

Centerline

Anfenna Type Carrier Mount Elevation Cable

Le

CSP
(3) 6' HP Dish 74 to 76 Dish Mount 1801 ABC N/A

reserved

(1) PD-420 
NEU — 55 3' Stand-Off 180 / A (1) 7/8"
(existin )

(1) DB-583 
TOG — 5 Shared with Above 180 / A (1) 1-5l8"
existin

(2) Scala OGT9-806N CSP - 1 & 2 3' Stand-Off 180 / B (2) 1-5/8"
(1 uori4ht & 1 inverted) (existing)
(2) Sinclair SC479-

HF1LDF 
CSP (2) 1-5/8••

3, 4 & 73 3' Stand-Off 180 / C
(1 upright & 1 inverted) (existing) 

(1) 1!2"
(11 TMA

(1) PD-420 
NEU — 20 Shared with Above ~ ~g ! A (1) 7/8"
(existing) (Omni @ 180)

4' Dipole 
CSP - 8 Shared with Above ~ ~$ ~ A ~~~ ~~$„
existin (Omni 180)

6' HP Dish with Radome 
TOG — 7 Dish Mount 177 / B (1) Elliptical Cable
(existing

(1) ANT900D69 Dipole 
CSP — 67 Leg Mount 176 / C (1) 1-5/8"
existin

6' Dish 
CSP — 37 Dish Mount 176 / A (1) WEP65
fexistinal

DB-586-Y 
TOG - 6 Leg Mounted 174 / A (1) 1-5/8"
(existing
Stamford

(1)AP1185 63 3'Arm 165lA (1)1-1/4"
existing

(1)AP1185 
Stamford (1)1-1/4"

(1) TMA 
64 & 65 3' Arm 160 ! A (1) 3/8"
existin

Gabriel GLF6-940 
SPD - 9 

Dish Mount 160 ! A (1) EW90
(existing

(3) Sinclair SC-479- CSP (3) 1-5/8"
HF1 LDF 69 to 72 3' Stand-Off 160 ~~~ ~~2„
1 TMA (existin

(6) Powerwave 7770
(12) TMAs

(3) Powerwave P65-16- AT&T 
(12) 1-5/8"

XLH-RR 
(existing) 

Side Arm •150 /ABC (1) Fiber Optic Cable
(6) Ericsson RRU (2) DC Cables
(1) Raycap Surge

Su ressor
T-Mobile 

Face Mount 137 /ABC (6) 1-5/8"
existin

36922419 180' Self Supporting Tower with Stack-N-Bolt System 4/15/2013
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Cenferlitte
Anfenna Type Carrier Mount Elevation Cabfe

to
(6) Ericsson AIR 

T-Mobile (6) 1-518"
B4AlBZP 

(Proposed) 
Shared with Above 137 I ABC ~~~ Fiber Cable

(3~ AWS TMAs
(1) Celwave PD1142 NEU — 16 & Shared with Above 135 / B 

(1) 1-5/8"
1 DB-586Y 19 existing) (1) 7/8"

(1) Kreco C041AN 
NEU —18 

Shared with Above 130 / A (1) 7/8"
existin

(6) DB 844
(2) P65-16-XL-2 Verizon Boom Gate 130 /ABC (12) 1-5/8"

(1) LNX-6514DS-T4M (existing)
(3) MG D3-8dOT0

(3} APXVSPP18-C Sprint Boom Gate
Panel Antennas 117 /ABC (3) Hybriflex Cables

(61 RRH 
(existing) (existing)

(1) PD1142 
NEU — 16 

Leg Mounted 110 1 A (1) 1-518"
(existing}

(1) PD1142 
CSP — 66 

Leg Mounted 80 / A (1) 7/8"
(existin

(1) 10' Dipole 
DOT — 56 3' Arm 80 / B (1) 7/8"
(existinal
DEP-54

(1) PD-1142 
existing 

Leg Mounted 80 / C (1) 7/8"

GP5 
GPS 

Leg Mounted 60 / B (1) 1/2"
(existing)

GP5 ~eX1 Pln 
Leg Mounted 60 l C (1) 1 i2"

This structural analysis and evaluation of the communications tower was performed by URS
Corporation AES (URS)for T-Mobile. The purpose of this analysis was to investigate the
structural integrity of the existing tower with its existing and proposed antenna loads. The
analysis was also conducted to evaluate twist (rotation), sway (deflection), and stress on the
tower.

3. ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was done in accordance with the 2005 Connecticut State Building Code,
TIAIEIA-222-F—Structural Standard for Steel Antenna Towers and Antenna Supporting
Structures, and the American Institute of Steel Construction (AISC) Manual of Steel
Construction—Allowable Stress Design (ASD).

The analysis was conducted using PLS-Tower. Two load conditions were evaluated as shown
below which were compared to allowable stresses according to RISC and TIA/EIA.

Load Condition 1 = 90 mph (fastest mile) Wind Load +Tower Dead Load
Load Condition 2 = 90 mph (fastest mile) Wind Load (with ice) +Ice Load +Tower Dead Load

The TIAlEIA standard permits one-third increase in allowable stresses for towers and monopoles
less than 700 feet tall. For purposes of this analysis, in computing the load capacity the allowable
stresses of the tower members were increased by one-third.

36922419 180' Self Supporting Tower with Stack-N-Bolt System 4/15/2013
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4. FINDINGS AND EVALUATION

The stresses on the tower structure were evaluated to compare with the allowable stress in
accordance with AISC. The results of the analysis indicate that the tower structure is in
compliance with the proposed loading conditions. The anchor bolts and foundation were found to
be within allowable limits,

Com anent Allowable Actual
Twist 0.09 °

Sway 
0.75° 0.79°

(see note below)

Note: The existing tower structure is comprised of an original tower, manufactured by Rohn, and
the second tower, designed by Tawertek, built within the footprint of the original. The towers work
in unison bracing and reinforcing each other. This evaluates the original tower. The calculated,
combined tower deflection and tower sway on the original tower exceed CSP requirements by
0.04%. The second, inner tower provides additional resistance to the tower deflection and tower
sway. Taken together, the existing tower structure will meet Connecticut State Police
specification.

Gamponent Component Size Controlling Member p stress pass/Fail
1 Ca acif

Rohn Diagonal L2x2x3/16 Rohn-DB61 97.50 Pass

Rahn Leg Pipe6EH Rohn-LH2P 98.23 Pass

Rohn Horizontal L1.75x1,75x3/16 RohnH12 15.66 Pass

SNB Diagonal L5x5x5/8 SNB-D111 72.28 Pass

SNB Leg Pipe8XS SNB-LH2P 99.18 Pass

SNB Horizontal Pipe4x0.494 SNB-H91 5.77 Pass

C nnection 
N!A 3/4" Bolt 76.4 Pass ~

Foundation 36.5' Square Overturning Moment 94.4 Pass

36922419 180` Self Supporting Tower with Stack-N-Bolt System 4/15/2013
HPC-059 (Rev 1) Greemvich, CT



5. CONCLU510NS

The results of the analysis indicate that the tower structure is not overstressed with the proposed
loading conditions. The tower and foundation are considered structurally adequate under
the TIA/EIA-222-F wind load specified above and the existing and proposed antenna
loadings. The calculated tower deflection (sway) is 0.79 degrees, and the tower rotation (twist)
is 0.09 degrees. These are above the Connecticut State Police specification of 0.75 degrees for
twist and sway, however there are redundant members in the tower not utilized in the analysis
which will give additional stiffness and will reduce the deflection and rotation values below the
Connecticut State Police specification.

LimitationslAssumptions:

This report is based on the following:

A. Tower is properly installed and maintained.

B. All members and their geometry are as specified in the original Project File and are in
good condition.

C. All required members are in place.

D. All bolts are in place and are properly tightened.

E. Tower is in plumb condition.

F. All member protective coatings are in good condition.

G. All tower members were properly designed, detailed, fabricated, installed, and have been
properly maintained since erection.

URS is not responsible for any modifications completed prior to or hereafter in which URS is not
or was not directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing/replacing antennas
C. Adding coaxial cables

URS hereby states that this document represents the entire report and that it assumes no liability
for any factual changes that may occur after the date of this report. All representations,
recommendations, and conclusions are based upon information contained and set forth herein. if
you are aware of any information which conflicts with that which is contained herein, or you are
aware of any defects arising from original design, material, fabrication, or erection deficiencies,
you should disregard this report and immediately contact URS. URS disclaims all liability for any
representation, recommendation, or conclusion not expressly stated herein.

Ongoing and Periodic Inspection and Maintenance:

After the Contractor has successfully completed the installation and the work has been accepted,
the owner will be responsible for the ongoing and periodic inspection and maintenance of the
tower.

The owner shall refer to TIA/ElA-222-F for recommendations for maintenance and inspection.
The frequency of the inspection and maintenance intervals is to be determined by the owner
based upon actual site and environmental conditions. It is recommended that a complete and
thorough inspection of the entire tower structural system be performed at least yearly and more
frequently as conditions warrant, According to TIA/EIA-222-F section 14.1, Note 1: It is
recommended that the structure be inspected after severe wind and/or ice storms or other
extreme loading conditions.

36922419 180' Self Supporting Tower with Stack-N-Bolt System 4/1 512 01 3
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V c~ vml ~N N W N H H H H N H 4 1+ N La .1 W N G1 N (/1 VI 7 ~/J N ~~ tR UI V] i Vl fn UI IA VI 1 V1 N UI U] N~ N N Uf 7 ) t/l

~9 N ~6 %4! e b b+ ru ~L b N N b N N
W N d N W 1 tU d JI N N VI L N 11 1~ +~ ~V M Y +~ -4~ +~ i' ~' ✓ A~ +~ +~ +~ N t~ N a~ / L Jl J L 1A .J 4 U l ~ t L L ~ iJ i! N JJ U .~ +1
b [A m FI t0 ~ Rl iii W [0 CI m W 11 W P7 N N N W d N fJ W a1 N tl/ N N W W N U) N 3~ N 0! N N N 0 W S~ d N DI d nJ U! dl W S N W d N 41 0! N CJ W W ~ ~'U N N N 01 W

2 2 2.:; 2 '.:..~ F~ 2 2 is c ~, I, '.r. s; 'J. u 2 <, ~ Z L r. 2 Z W 9 2 2 2 2 2 2 ,'e~ 2 2 2 2 2, ~ .; 2 7-r X 2 2 1 2 2 ."', 2

~:- - - ODU o vOcO ca o p
e8 a'q m cll o~ ttrl Q (] e o v c: 

1n ~O ~o M.+ .. ~ .-I .-~ .-~ .i .-~ .-+ .-~ rn o~ m m m n~ o~ m s ~N N N U N N N N t~ N N N N ry (V N N N Gi N O~ a efl tom O~ ~o u~ ~D ~o rt i

N N N N N~ N 
~, a r .-~ .a .~i `f G A"+ m W c0 T n Sa m m ~~ S O P N~ ~ N N N N N N N H~~ I~ r~ N [y~ I^ O O~

,-+ ~ ~ ~-~ r .+ .-~ .-, .-i .+ n H .y r .y .-a .y N .-i .a . i ,-' r .r .+ r .i .-s .-+ .-~ N N N N

W N \i ~~ \i i \ H 4 H a Sa 4 H \ N H ̀  
\ ~ ~ ~ ~ ~ \ \ H \ ~ }~ ~ \ ~ „ ~ ~ H 

H H \ H H M \ ̀{ N H H M 4 H S, 4i 4 H \ ̀  H N ̀  N \ 4a 1.~ f.~ \I N N

l a a a a a a a ~] .] ~-7 .~`-'. rl a .] .] .-1 `] N N N .] .] .] r] r~ .J .=1 Yt ~l N .-1 .-1 a a N ~~ ~-1 ~-1 .a l .-1 .~] r ~~.~ i-7 ~~1 ~~d ~7 .1 .~ l t.l ..1 ~i ,a .-1 .] :a ~] ~-t N .: N a ~a .] .] N N w

M R1 ~l ~'1 ~e [b w m b cO m N N N N N N N N N N m, rr~ [" t^ ~ a r u1 ~/I ✓1

ONi Oi w N rn "a ti ̀ i 
u u'1 m v h N N N 

O Chi n oN N. N N ~e ~o .o w h f~ r ~ m 8i T m ~. m N O~ 51 fr .i o O 1 ~1 n ~n ~n ~C ui ^ .i o N

r ~ l~ u~ N VI U] m N J t~ n a1 6~ ~
.-i.-i .i .-i 'r .-i.-„a.. .~ ~. .. .. .~,~.-i ,-, ~ ~o io~~ mm ~omv~~ m w ~c mm w w w mm o. mm m a, 

.,,-r .i .-„-~ ~„-~ n n., ~i .. .. .i .-i .. .i ,~"'-„~, "-i .,

r .-1 r-~ r ~ ~ ~i N r <V N N !• r . - 13 1 pit to vl ~
q q p d q p q .7 q q p. (1 !a la Il A O ~1 .7 ~.~ ..1 r-Z 1 i .-! N ~] r3 ea .] .a .] f.] .1 N ~-1 .a r] N ~J N .1 r~ +a ~-t ~l N a a a r1 .] t-t .] r1 ~-1 ~' .7 r] i-7 'I i-7 .a a r7 ~'1 ~1~ r~ r7 ~l v.7 ,.!

1 1 1 1 1 1 1 1 I I I I 1 I I I 1 1 1 1 I t 1 I Y 11 I I 1 1 ~ 1 I I I 1
l= C 4 - ~ C C C G C C C F. fi r , C ~~ r G' ~ C [. F, F F L: C G C C v G C C C L' C G G G C G' C S C L' C C C f: C C I 4 G l:: ~ 4: G C

t..0 .:. ~ L .0 .0 t .0 .0 X .G .0 .. t .0 ~ t .r .G .0 :..c .-^. X ̂  .~ .4 .4 .S .G .S .V ,C .0 i. s. F:.~ .4 F .0 L +..r F. F L .fi s:.c .c. ~ .c . F .G s F G .0 ~:' .0 .G F .0 .r..C,.
O O O O U O O C Q O O 0 0 O (J 0 0 0 C O D O O~ O C. O O (2 O ~J O () rC O O D a L O n O J O O J U U O O]~ (1 O O O 0 O O O O O U❑ ~U p O D O
G: Ik ff, p: !G [L P". [C !i L ~. G: iG F(. FL L~ LK f4 [Y. Cl, K, fL c' Gx f4 fi R" Lx d w N ~4 R: Y IL [~ u N K R: ~ fYi C: f~ G1 4" CG a t4 L4 x CG Y, Gt. !Yi ~i P: a (4 lei a K (k tti 4~ a tX CL CC

N ry .i N a .-~ c-a !a, r iv ry .-~ cu pa H N Pv ~~i N 0.. ~-v N ~ r.-~ N n rf [J {t~ .~ N 1 ~ N N. r~ N W .-a N 0. ~+ .V y .-~ N tL .r N W r~ N M r t~ fL .-~ N d .+ N P~ ry N d
t'1 .^I v~ a~ ~ .li ti N N N m ~ ri v' w w N N Rl rl ~'1 a c •1~ .-i . a N ~l r~ - v N N r m - ~ M ~I ti .-i

:4 x ~7 r ai N ~~ ~ r ry Fi r K i{ ~ rl' rC Q Q Q ✓C (2 0. R! RI 'A G W ~d 0.1 p1 [r m [q tq J t) U U V U U U l~; U D J D D A Gl r] D L7 f+l. W til W fl tJ W 4] 4~ W C. W
LI~Uq q~ ~r][1 [lq ~q0 [1 ["Ina.1 .. ..1 .]N.].].J .]~-]rl .7 sa .-~~a 'I ~lN.7 .a r=1 .]F1 .1 .1 .7 r1 .]~l r7 ~: .].`].-~ ~r7 aF7 ~a .-i i .a ea l 1 ~1Naa ~i A.l .].]

1 1 1 I L~ 1 C I 1 I I I I 1 1 I I I 1 1 1 I 1 I G I t I I` I I I 1` i ~ I c ' 1 1 1 1` 1
F C. C t C C C 4'. C~ C., G C [. C a. G C 4 G I: F F: ~ G C G G G F G F~ G w G C ~: C [. C C G C G [: I: G G C C C 4'
.~ t.0 .c. ~.c .G .0 F X.4 X.0 L F .S .0 .0 G t is .S F F: .K ~.G .0 .L .c .0 F.C. r. .~,~.s: ;. f. .c .0 F. .S .G F: .4 L tL-C .0 ..: .G .0 i.L i.0 F.S G.G .0 .G .0 F. ,C .0 .G L.L i.
O O L O O C Q O C O O i C D 0 0 0 U OCt O p p p 0 0 0 O O Q O G D C) C O O ̀O 0 0 0 Q U O O O O O D O O O J~ O tl U O O C O O D O O J 0 U
K C{ G: F{ :4 G: [~: CG C~ (G m: iY, x 4U tt ~ K 7 ~ F: IX LL !L d P: (k K G: lX [G W' W' W FL Rr P: rte. G: a L :f.::: ~ lY, LS tir iK [G f4 w L P: f~ !4 L4 ~Y R ~G Iti (G fL [x (R i ~ .Y, f~ 0.' LG ~~ IK [G



a~

.I.~ L N N J~ :~ +-` }i ~ L ~ .0 a+ m a.~ .41 ;l .N }> i~ N FI !~ +~ N -~-~ 1~ 4~ Y +J Y A-~ i/ l~ t~ U v ; ~ al yl 1~ it J ~ y /~ +~ i N U .i~ U +/ L 1~ +~ i1 i~+ J .i.i U .!l L ;~ J.I N
b N b N b Q b N b cJ ~tl N U ro N b b N to rt N !C b N n~ U b m N b V~ N N N UJ b A M cd m N b tl b m N b N A b b N ni V N b b b ~b N N N b b ('~
E o E E E E E t~ E E E E Y.; EF. F, F: F F". E EF. " F. E E E: E G E E G E E E E E - F. ~~ E~~ F F E E E E E ~ E~ e E o [i E F.'F. E E E
0 n O O O O G O O U 0 O O O O O O ~ U ~) U J O O y O ~ 0 0 0 D O D 0 D U O O D O C O 0 () O C O~ ~~ O 0 L ti V U Il Ou o O O O O G O~ O
1 ~t-~ N +~ !~ ii .iJ a~ J ? aJ ry L N N .J +~ i/ N ̂  .i. V .N a-~ Y - - 1~ ~V :~ ~~ J~ L~ L A-~ 31 i .~ - 7 7 ..~ N .t3 1-1 sl J .N 1~ ~ 1~ U .1.~ t~ Y Y .✓ i~ y~ N
a~ a a a❑~ a a ~ a q a a a a 7 a~ a~ a a~ a a a a o a a a a a a a a~ a~ a a a a a s a a~ a a❑ a~ a
a~;~:a.;ad~a~saaaaa .¢a.¢a2aaaa:ia'~aaa~a~s~xaa~~aaa.sa;a:~aka~tzaaaaaaaa'aaa'~aaaaaaa0.a

- a o o -

o c o _ _ _
0 0 _~ o~~ o 0 0 o n _ o n- c v - v c~ o v ~ o v c+ v o 0 0 ~ o o c v o n

.~ v~ n o 0 0 o c o 0 0 ~ v o 0 0 o c .~ n o o ._ o v cv o 0 o v o~ ._ o 0 o c> c. c .~ o 0 0 o u o v o v n o 0 0 o c o n c o v v ~. o 0 0~ o n o~ o

- - i M m rim i~ ~n_ _ - fir,- rn oo u
O a D C O O J n c. O O C Q ~n c0 m ¢i cC o~ W > m a tO w~ ~ m m ~- N .~ r r f- f~ ~ ~- r~~ [~ t~ ~ f~ C~ h I~ r

o t C O O O i.. U v u b o d u c~ p U o t'_ C~ O C C~ cn .~ C vtl ~~] v N N ~+1 u~l u'1 ~n n~ N N u N ~~i N N M N N M

- one o00o r-r rrr
0 o n -

i~~a o~e ., v m=ommmm~i r~ r~i ~ m%~~ m n~~ rPi in in i~~ ~r.- c- r~r r-r r r-~ - r

*1 M a rn (n .-̂i r ~ i 1. i r s n N N N N N N N N N N N. N N N N N N N N N N N N N H .+ -+ ~i .a .-~ .-i ~-+ ~i 'r ̀ + .f .1 r .-~ H .-a .y r-~ ~y ~+
N .V nl N N N N ry N N N N N M N N N N N N

C O O O O - N it] if] ~ v~ N
p c O ~ C m m m a O~ ~ Ol O~ 61 r O~ Oa 61 01 tom' m l~ 1^ m~ t~ ~ ~ ~ N

9 v O o 00 O QQ o O . CJO Oul ut v~ ~~+l ut NU~✓l ~tl ~+1 ~/t vl u)~v~umi vl Nvl N~It ~+l ou co m.n m W m m co m m m

d O O o n a n O O O c O 6 U t~ <~ O O O O O c~ o O O ~~ M ~"I r h M i'l t'~ i'1 •"1 "1 t']' M m M m I.1 'M nt ~'1
i 1. 1 .i ri ~-I ri .-~ N~-1 .y N r N .-~ .i .-i rt r ti .-i .-1 r N ti H ~-i .~, r~ r-i r r fr N r .-v N i r. ~~ 1 ri N .i r .-I .I

7 t] c O O OO Q O C O o O ou N,= ~

U O O O O V v O a 6 O~ N~ N CJ N N N N N N N N t~ t~ V N N t~ N N N N N N N ry N N N N N N

0 0 0 0 0 0 0 0 0 fl C~ t~ Cl O D D O D U tJ O CJ C O O

v N N N k tl~ of 6~ h I~ ~ f~ r r vl u
n ~v V N P N ~ N t~ ', ~~ c'1 M~ ~ ~ Q o _ n ~m M ~

.y ~-~ r a .~+ .i .i .i m c~ m m r1 m r1 m [P m T m M m r~ m r M1 i~ N N V ri N N r~l ~`l ~ «I nl m W m m N N. W ~o

~!1 N m m ~l i'~ m r5 r1 O O~ a~ s m rn Cl m O~ m m 01 m m W o7
v) u] .-~ N n r~i r1 . 1 N ~-I H r-~ H .-1 ri h N N .i .r r. .i N .v , f ~ I , i N .-~ ~-t

-I o .-, - H ~ C v v' ~t v •a u) N to Vl u) .-1 m
o Co N N vl ~ ul ul t~ ~~ r O U N N nl N N N v~ v v v cr v~ f~ t~ r f- O CJ o tv N N

v. O C t- m LLt m tU m u tC 9 ~[> w iO ~ b ~D w I- r N h I~ I~ 1~ c~ [~ t-~ 1~ ~ r f'~ r !^ r t~ (~ f~ h C r 1" ro w m m d m m m

N U)✓1 ~n~tn ~nh~+l n uNi. u7 ut vNi<a vm m y ~ 
N r.~iH.-f .i .i X1.1.-~ N N N ~~ M.+~ ~.-a N ,-.f .i .y .v .r .y .a .l .i .r ~.-~.-i N.-I .i .-~ ri .-i i-f H'r ~.y ~ ~ r H ~.~i H ~-I

N U Y ~ ~ ~ .i .N ~ a-~ t~ N ~ ai ~ i V al Q~ IS tP CP b+ cT p+ CP C~ iT IP [5+ G~ s L~ is rn n, rn rn a, O~ tF b. b~ O~ D~ O+ O+ c c b+ O~ 6~ D+ c O~ C ~+ C* to a o+ c C D+
t) U U U U U J U U U U U U V U U U U U U U U J U U J F G C C„~ G k f G C F~ v G C f.~ fC.1 C. K G C C .. - c G
N N d Q~ 0~ W "~ N N n d N d N 

[~ ~n N w 
d ill ~1 4I N N ~ N -.f ... _,1 4 .,~ .,{ -.{ -a -N .~i .~i ...~ ,i -t ~ - rl +V ...i ~i .i - - N ., i~~ +i - -.i -.1 ~, I ..i

N N Ul U1 !q If1 t~ U1 VJ U3 Vl 9 UJ /1 7 L1 Vi [Il rfi N 4 4 H N H H 4~ H H H H N N f-i H W f+ N N H H N{ N 1~1 H 5~
R b tl b A Q A rt1 N :l m b ~'J N N N N 9 b ul b rtl N N •1 b ~t b N M 9 ~V N A N N 9~ N N b A ~4 N ~ti

~~ ~ r y i~ Y~ Y Y ~ +~ ;~ a~ ii u ~ 11 ~J +~ ~Y N d PJ O) LL N d W N W N ~ll 01 N N Jl 0 W W N N W N N W N d@ N d~ N W N d N W N ,It N W N LL N
AI N Dl N M1~ N N hr 1 N U] N 1~ W N W N N d Cl N N ~} 41 W U] (A R fA UI R] f-0 GI W lA Pl C! to !A Ql N P3 (A m RI RI P1 Pl n{ ID 6l Ol U! ¢I fA tti f0 RI [[I N R1 4'I W ~ 0.l ~] f-0 Ul W P1 !31 W
22'1.222 Zr 2 2;:2.^iZ2::222 f. 'T_.c22 N

,y .+ w w ~D ~c w ~ ~o ~o ~v iD W io ~n in ~n ~n ~n u) m r~ r~ m r1 r~ m rat m m. ~n m M

rvNN rrN ~vrv~V tv ~v rv.~ cv ry u~v N~vN

H fJ H 1~ Sa 4 N N 4 H H U N in }~ 4'r H N H f~ W H H N b~ O+ 6~ tl+ O+ O~ !T CP CP Q~ O~ O` b~ O~ L^ O~ ~ R~ H V.' N 11 H H H N H l~ H W H N H N H N H N H 4 H W H N N M
ti~~~~~~~~~~~~-. ~.~~.~~~~ F a a c a ti a c G r, G c c ~ a c G pc~~~~~~~~~~~. ~. ~.~~~~~~~~~~~~~~

a i-7 lea n~l .-1 rti-].] r].-]:laa aaa as N rl as as a~ ~~+~~-+.+~ --~.+-i ~~+- - a.aa N N.] N ~-1 .l ~'.-1 .7 t~] e-1 N+a ~-7 .1N.1 N~-1 ~]..'. as as
K H H~ H H H H H N N H N H H N H H H
rt b b b N ~J ~E b b b N b b N b N N b
d v a m v a v v v v m m v v v m m
ww wwmwwwra rawaawwmm"wm

rrr ~n +n Nan u~

~.~-i ~ rv .~i r 
cv- N '~m~ a~m rnmm m

o m rim 
~o

0 0 ,r .-i .. smm mr~ i .0 ry N mmniN rvvn

~o ro ~o m r~mn ~n ~n ~n rin - - nMn r~r~rr ran mammmm mmo,m moms

ri ~ - .~i .~~ .a .r ~ ~i .-~ .-f .-+ .-~ .+ .+ ~-I ~-+ .y v ry N t~ N N N N N N N N .Y N N N N
r=1 .7 .a .7 r1 .] ea r7 ,.l .a r] .1 .1 ,-1 ~a ~.1 ~-1 ~-] .a l ~ s::C x x 7: A A Q 4.1 A O (~ A A O ~P v Q P n [l n :'] fi ̂  O D D A !~ O O C Gl O O .7 ❑ '1 r] f_i D Cl O P A ADD A ❑

i I I I I= I c I` i 11 I I 11 11 r I 1 I I I i I 1 1 I 1 I 1 I 1 I 1 1 I 1 I 1 f 11 1 1
~ C ~ C C F C G t r r .~ ~' w c ~. c c c C m m 1D to a~ ~ m w w w m ~ RI !-0 l~ 07 in ~ W -~ [4 0.~ 11l pI tii PI 1A [A RI fq N p1 "U Rt ti1 f-0 W fA m [il Rl [:] tq m RI u]
.G +».G .0 .0 t.CXt L.GT ̂ .0 .c, .c .0 .c .r.. r, .c .G .= .0 .GF2:: '' 7. 7 7.227. r ~ 23 T. ~'<. ~'G22Z 22 

N m u~i 2 
z'/n, F 2 N22 ZZZ 1222 Z

D Q O O 6 O O U O O O LO O O O 0 D O 0 O O O~ n C O to v] N N tai) (n ~I Ul ui ul to 1 RI to N v: 7 vl ~n N YJI ~ v) v) c~J t•~ UI 7-N c> m c~ tll N uI Vl ~/1
CLK[4UKCl, tf, ([ tiF4K 't!!4K CSR: r"•f4 KP: tL C. [G fli

.-~ :.i W -~ ;v a..r ry O..-~ ry .-a r ~ .-i n W .-i ry P~ .-~ t~ W .i V W :1 ~v M r [v ~ ,-~ N a ,-~ N a ,-v t~ W -. N W .a N n .+ N a .-i N W ~ti tv W '+ ry W .-i c~ P. ,-: c~ Pa .~ c~ n~ .-~ ^ [~v
.a N N N .y .-1 N ry .. .. :V ~ N N ~`"1 ^t ~r v ~l ~n irk i~ is w !- [~ t~ .-a - N .• vt u~ i+l io ~n

r=~cu i~i~i~i?i~~~ :cmx ~:cxxa: ;c ..Qaa:caa a:a ~r, ~:ce aaaa~s K.i2n¢a'asmmow wniamm wwiawmwwwr~wm mm
a a a a a ~.i ~a a s ~:i ~i a a a a :~ .:i ;:i a :.~ i i i i q u a ra n a o v v o 0 0 o o~ ra o v ~ o a o o r~ o n a o o ~ a e~ A D g D A D D v ni r~ n n

i i i i i i i i ~ c c a a c a i i i i i i i ~ t i~ i i~ i i i i ~ i c i i i i i i i i i i i
c G~ G c~ ~ c: c r r r. C c C. r, .c .c t; .c .c w m w f~i- ~~ w w a7 N (11 m mat xi m ~I lv ru w w m ~ al m w m to m ~v m m n ~I m m m u] w m w m m m ~n m w

.G .0 F.CXt.c ,S .0 c.c~~„G .c ,t ,G .Y. .G LF (3 0 O C O 022 2i, :{ Z.^.2 7 n J 2 '. % 7T ̀l. z 2'7 Gr N? y "' 7 2 27. ~ 2 H Z' 2
U O D O O U O O O O D O O O O D O O Q Q G: ~ U !: x K t7 '/J v1 G] C: vJ 4) l7 Ul G 4] V~J U~ N N Ul to ul Iq 7 (/1 V~ N ~/! c7 l7 ~ N N 4 Vf :A JJ 7 N UJ v~ } y

~4 3K a [L f•: tG L” ~ C t": a k: IL tK C4 ti: C: IY N.



t~ N LI 41 Cy <n N N N VI U~ N f!i Ul C7 to y y N [n G N N Vi UI y VI N UI Ct C~~ y G3 N [4 y C9 (n Y 47 UI U~ (~ UI In t' [h to IR N L~ N y N Vl N N VI GJ N ~y to ~'] GYM
`l z'L Z"1 7~, t Z2 ZZ'Z-", Z .~L "~2 Z'LL ~'Z.17,2 Z - 'L 2 Z'~:5 z"'>' a ̀~ G,''z '^' Z "''z ~ " 6"G 2 ̀L ~7, ~ - Z~,

W tD VJ G"m¢~trI M!L tnd W U)tllmm W fFl [U [a IP U11L tll W W mmwbm mmtn ̀mm[D MGY tilts lst tr-'QI In 1ilm~~tJ IG bl Gt u)Cd b]~trJJ ttl tl+W 01 W W Itl ps tP Mt9 W [y W WU10.i
1 1 i I 1 1 I I I I I I 1 I I I i I 1 1 1 ~ I I I 1 1 1 I 1 1 11 I I 1 1 1 1 1 1

J OC O C D U d o o d b OU O O O D O C d n d h b O O O O U V G b O G O o V O U O d a O U L rJ U b[J d OC d n h Yf U V ti U O o O~ o G O L V

~ i~ N ~ a~ ~n ,fin w ~ i ~ ~9 n~ ~ r~-~ r 
~7 ~J fn [+f M C/ ti 

a a ~ 4 w bl N tNJ M. F~1 Y Y o O o N C/ o O a KY CY C U C! C IJ O v CJ (l am [1 f~ h f] 
a o .~i~ n u tn. N rn,. 

~] f] 7 (1 
m ami N ~-+ S T N~ ~n r ~ N N N V+ (n N

b N 1-~ b N~-~ RJ N t~ b N Y hl N ~-~ r0 N 'o r b N r W N r• N hi r M1'1 N r ~p f~ N M n. r ~V N Y Kl H b r M n t b N N b N ~ b N f+ ail F+ ~O N F V N 4~ ~d N r

Gt Y~ [n N Ul L7 N U~ [tl G7 fA UI N <^. (yl U~ UI U~ (t '~ G) (~ N tq N C G7 U! G'1 G~ C~ lA UJ Ul N to (~ U~ N IP UI t/I Ui N N b~ Ly w y UY G] (n 4l G? fly 41 UI N G7 y y UI V] Vl UI 4l N Ul
y 7.~Z zT."'..Z ~. 2'z 7722. Z'_?; 'd.. Z ZL'2: Z, is% zZ Z_.' i 7'>'G "' z2 'z --' Z Z~ ̀L v 2 Z=: z'-'~Z 22: ~ Z ~.y` Z Y_. 7 Z
ID Ql W C9 W 03 Q] M W W W W Ql ~ W W W m ID bJ Iit IC LL1 m U1 ttl M CO U1 lii Ctl M fP W [O tIl tTl b1 h1 W ~'1 Itl b1 m !U b] b1 U: R1 M Ctl bJ W m tR [D [tl UI IP W 0~ ~W !U to d W W Uf bl bt CU ID

1 I[ 1 1 1 11 1 I I 1 I I 1 I 1 I I 1 11 1 1 1 1 1 1 1 1 1 1 I I ~ I I 1 I 11 I 1
o V GoÙ O~ o d~ ~l N~ O N N u o~ d~ 

n~ a a. ~n a .U. .rG. r~ 
o C~ D b o O o PJ d o 

w w ~w w~ t~.~ w U w w~ w ~~ w 
d w CC L d w b d~ o d d o b ~J N d

~ ~i b P~ ~ a p .rMi b ~Y ~J 1 t~ ~L > b~ a ~- d r~ a~ y a a. P U ~ N r N V ~ I N N N h) N N W (.~ w t~ v W W f.+ W W W w t.~ I.r m m

C N W V~ U+ N In 61
O Dv tiJJ ~A to v~ Ui tom ~O ~b tC m

0 0 0 0 o O ~ O O O U r_ o n o O O C~ cn o o v v u o 0 0 0 0 o v ~+ o~ tV to ~4 ~D ~c iO Y i-' Y N 1-~ N r v J J -~ ~i v N N N ~~ N ~i+ a s .p a .n ,n .n .n .tom .n m 4

UJ W IP N O N W tr1 N IL W U1
N N N N N IP N 10 N N N

(tl to N 41 N VI 111 fn N Ul N Ut (I~ Gt Ln 4f Vl N C A VIN Ul t~l N n N N d N a w N~ µ N
5'.Y ~' S' Y5' S'YJ'7 Y'' J'.Y 5'S 5".Y p' ~ Y ~' J''':Y .. 5"~' ~.YY ~~':.TS H 1 H h M H H

w a 0. W 0. W w w N 5u G W W W W 0 N N N 0. d N W l~U N N m N G d d A d W~\ ~, ~~~\\ Li ~, L., \\~\~\~~\\ ~~ ~ ~. J 7~ '~ 7 'J ~ V 5 a~}~~

H H H M h H ~S M ~'S R H K H H H rt. M1 ~t tt H ii N K H H H H H ry H H M N k H N H H M K M i5 k h N IY H H h r ry ry ry ry ~5 K H M W~ aq ~Q W W ~q ~q W W W ~+: h h

N O N N~ N~ [~ N O N N N~ N N O N N Y F• 1-+ r M r N ~~~ ~ r 1~±
.p ,u a ,v .o m O~ tT O~ Cn T Li 1.~ W W W W W [+~ W W W W t.~ (.~ w f.i w (.i +y W W W W [a W W O O

N N N Ln to U~ !i~ 1n U~ to [n to W In N cn U+ Cn to In Ci In [P m
~ - o O O d ^ ~

Q 6 O ~ g O O d O o v ~i o v c u O o O O e o o v G O O 6 O O O o n O .r..n ,n a s .n .n eta a .0 .o a .~ .~ .o .~ to o .n a .o c a ~o n a .ti a s .0 .o m ~n .aa +-~ a (n N

m W chromrolnmmmmmmaimmmmmw M m mmm mmu~ 2'mm~m G~winm
P lu N~ N N N lD N N N N N T N@ N N ~➢ N N (P @ N IP N S T A N IC ~ N N ~~ m ~D

Ut N C~ N N UI f N fA N UI (.~ ~ C [n rn V1 !A Ol [A U~ N Vi C9 Vl Y ry W d Y H N 41 y D~ w w W n N N N N H W W H P~ H y~ r H H~ h N tt n ~S P .. 7' _ S'J :l'Y XT 5':Y 5'J'T ~ T:Y ,Y J' S 7,̂-":.J 5'Y?~' S'7"?' Y J :Y ~Y M h k H H N H k N h k K H h H H F k N h ti
N N N N N 2 A N. N N 0 N N 0 2 N t~ a N tJ N N N T @ N N 0 t9 ID N N N N F•. ~.~. F,, f-.. M. ~ H. F,. N~ r+- Y. F•. r. r. H. N. N. Y. Y- r. y. i.,. M. N. F- y. Y. Y. Y- 1•~ 1~. u- ~.. Y. F•. ~.,~ f+.
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1 1 I Ì I C I i I 1

~ 00 N N h ~ H l~ ~f M u
ul d

¢~ m 4 m m ~~ n N .i m v' v M t~ t~ 1 O v a~ N 1 m ~O ~. cv ~D .-~ .~a v. I O cn O~ N m o i~ 0 6~ t- I~ iv v m m N r N u~ r ~e fl cr ~a r~ N

~ .+ .a N tD .i G~ t^ v~ m Ott rt r M m t'l ~ 0 1 N .y .-~ N a
i ~ i' i~ ii i i i~~ i~ ~' i i ~ ~ i i i ~ r i ce+ ~ i -v i N i v i m ~n i s ~ ~~ r i ~ w i ̀r ~

i ~ i ~ ~i i i i i i r n i m i i ~ i~ ~
i i i i ~

.-~o u~ ~nuir m ~nN r n~na or nw r cv ~n .o v>m
t- V~ a v). V ~D N N N w ~~ .i W m .n N nl 40 N ut ~o f~ ~l

m a W - ~9 m~ O m I~l C Rt ~_ rn M~ ~f] ~l al N m N r-1 m m v N N o rf Q~ v1 m v1 m

ul O [~ N W ¢I N ~0 N N I~ b N a> m t~'~ t i r]
1 1 I~ N I a i I~ ~ I P m I~ I~ I I~ I I~ I 1~ I~ ~ H~ .~a N~ N N ~'1 V m N M /5 I~ N ~O t- fr

1 ~ 1 1 ~ t I~ 1 I f I 11 P 1~ 1 1 I N P ~I 1 I~ I I m 1 1~ I I r I I~ W 1

Of v1 v .+ H O at !~ fi N ~ m 7 ry
~~ W r N 6~ m N i~1 h N N c N P

-.a a O~ ~f .'i N a'1 ~D T ~ r r~ m m m a N ~T D ~o nl ul .-1 N N u~ O .y ih ~n ~n Oo m z m C t~ ,-~ O+ O~ n ~C v 6l N ~o o v i~l

~J ~ r H ~'1 H ~' W m m I^ N~ N N C t~ l~ ri N .~+
~ I~ 11 ~ I @ P 1 m 1 1 I I i . N t~ N N m ~'1 M .n+ 1

~ i N ~ I P I ~ I 1~ I ~ I~ I I 1
1 i I 1 t

~I ~J ~a .~i h- M r`1 o N m
N VI ~V ~e h a W W vl ~O i'1 tv ~

~9~ V Nv W ~0 :7 mNri v f" m co mN v ~J N N v~b.v c~0

O q v rl ~ t~ 1~ N N t~ tP m t~ ~~ ~v N ac t^ N m
1 I 1 11 m I r ~ 1 4 I~ 1 ~i M I 1 ~ I 1~ .1 .+ N N N M N ~`t M P

1 1 ~ ~I I ~ I I I I 1 I r I 1 I I N I i~ I f r I~~ I s~ I ti I I ti 1~ .~

r h •: .-~ n! H rM1 O N .~e t~ r ~l .a lV N o N m
L J7. p N . i F ~ ~ O~ -r M R '4 ~/1 vl rt+ T W G ~ N ~/l tv V' ~ ~'1 h +'1 N f~ N m v1 ~~ ~ N
(p [O c~ H +D ..r N N r4 uY N w+ w ~~ N M~ O N rl vl W O a Fi m r ut [~1. H -~ N •i rn v1 to ~ o~ N~ ~ O~ r n m H v ~➢ o N

m l- N N O m H v~ N N fi ~o vl N N E ~n ~n N O m N f~
~ 1 P ~ 1 1 I 1 I ~ ~ I I I~ I i~ I~ I~ 1 I 1 N I N .t I P ry I a~ i I m 1 ~9 u) I( I ~ 1 a c~ I O al r N~

1 1 r I I ~} ~ I I~ i f~ I I o
1 1~ rn 1 1

to N c~ N t~ c0 N O~ l~ 0~ v ~~ ul m al N
- r N t~ m ~i N ~rv'1 ✓1 N .N-~

m v p N rl O N o o> O h ~-~ I w7 N .y O v~ M o !~ N N v~ 6~ h vl v m

a .-I .i 'V 1~ M1 m [7 .i m M nl MI V N N ul
~ I 1 tI I I 1~ 1 1 1~ 1 I 11 1 I I I 11 I~ i I~ .+ .i N H N ry t~] N ry [~ 1~ c 6 O~ N o r'~ 1-
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CONNECTION BETWEEN TOWERS EVALUATION
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Checked by Date

Bolt Diameter Dia~p~t:= ~in

Bolt Shear Capacity Capacitybolt ~— 5.3kip 
PerAISC 9th Edition p. 4-5 for 3/4" A325 slip critical bolt

Shear Plane Area Are late ~- 3'n~ r 3 in + lin1 Z
g l4 1 Areaplate - 0.6563 in

field Strength of Plate FYplate ~- 36ksi

Plate Capacity Capacity late ~— Areaplate'Fyplate Capacityplate — z3.625kip

U-Bolt Size Diaubolt~— 2i1'

l2
Diaubolt

U-Bolt Area ~e~bolt ~— 2' ~ ( 2 J A~-ea~~bolt - 0.3927 in2

Fyubolt ~— 58ksi

Capacityubolt ~— Aleaubolt' Fyubolt Capacityubo]t — 22•~~65kip

Connection Capacity Capacityconnection -- mir~Capacitybolt~ Capacityplate~ Capacityllbolt~

Capacityconnection — 5.3 kip

Max Connection Spacing Spacing := Sft

Capacitycomlection kip
Connection Capacity per Foot CapacityLF:- Capacity~F = 1:'06— .

Spacing ft

Max Connection Force ~max~~ g~lkip

Connection Spacing in PLS-Tower SpacingpT,S.Tower ~— lOft

Connection Force per Foot ForceLF:= 
Finax 

ForceLF = 0.8]-kip

SpacingpLS.Tower

ForceLF
Percent Capacity Percentcapacity~— ~e1~~`~~;capacity — ~t''`~'%CapaciryLF

Note: 1/3 increase in allowable stress per TIA/EIA-222-F is not included in these calculations
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From PLS-Tower Output Summary

Summary of Joint Support Reactions For All Load Cases:

Load Case Joint Long. Tran. Vert. Shear Tran. Long. Vert. Bending Found.

Label Force Force Force Force Moment Moment Moment Moment Usage

(kips) (kips) (kips) (kips} (ft-k) (ft-k) (ft-k) (ft-k)

W+I -90 deg RohnJP ~ 5.14 ~ 2.63 22.61 5.78 0 0 0 0 0

W+I -90 deg SNB-JP 11.54 6.28 18.82 13.14 0 0 0 0 0

W+I -90 deg RohnJ1 3.5 8.64 225.87 9.32 0 0 0 0 0

W+I -90 deg RohnJ2 -8.59 17.29 -180.7 19.3 0 0 0 D 0
W+~ -90 deg SNB-J1 5.07 15.24 320.84 16.06 0 0 0 0 0

W+I -90 deg SNB-J2 -16.67 34.96 -283.04 38.73 0 0 0 0 0

W+I -60 deg RohnJP -2.91 2.'1 137.17 3.59 0 0 0 0 0

W+I -60 deg SNB-JP -3.74 5.35 188.91 6.53 0 0 0 0 0

W+I -60 deg RohnJ1 -0.55 3.68 137.3 3.72 0 0 0 0 0

W+I -fi0 deg RohnJ2 -10.4 18.23 -206.69 20.99 0 0 0 0 0

W+I -60 deg SNB-J1 -2.77 5.92 189.06 6.53 0 0 0 0 0

W+I -60 deg SNB-J2 -20.95 36.29 -321.35 41.9 0 0 0 0 0

W+I 0 deg RohnJP -12.8 -0.28 273.51 12.8 0 0 0 0 0

W+I 0 deg SN8-JP -22.6 -D.01 392.51 22.6 0 D 0 0 0
W+{ 0 deg RohnJ1 -9.33 -10.78 -102.76 14.26 0 0 0 0 0

W+I 0 deg RohnJ2 -8.83 11.07 -102.99 14.16 0 0 0 0 0

W+I 0 deg SNB-J1 -19.33 -21.79 -167.81 29.13 0 0 0 0 0

W+I 0 deg SNB-J2 -19.31 21.79 -16$.05 29.12 0 0 0 0 0

W+I 60 deg RohnJP -2.91 -2.39 137.18 3,76 0 0 0 0 0

W+I 60 deg SNB-JP -3.74 -5.3fi 188.9 6.54 0 0 0 0 0

W+I 60 deg Rohn.11 -10.65 -18.08 -206.49 20.98 0 0 0 0 0

W+I 60 deg RohnJ2 -0.3 -3.53 137,09 3.55 0 0 D 0 0

W+I 60 deg SNB~11 -20.96 -36.28 -321.1 41.9 0 0 0 0 0

W+I 60 deg SNB-J2 -2.76 -5.92 188.81 6.53 0 0 0 0 D

W+I 90 deg RohnJP 5.14 -2.63 22.61 5.78 0 0 D 0 0

W+I 90 deg SNB-JP 11.54 -6.28 18.82 13.14 0 0 0 0 0

W+I 90 deg RohnJ1 -8.59 -17.28 -180.5 19.3 0 0 0 0 0

W+I 90 deg RohnJ2 3.5 -8.64 225..67 9.32 0 0 0 0 0

W+I 90 deg 5NB-J1 -16.67 -34.96 -282.79 38.73 0 0 0 0 0

W+I 90 deg SNB-J2 5.07 -15.24 320.59 16.06 0 0 0 0 0

DL +Ice Only RohnJP 4.99 0 22.55 4.99 0 0 0 0 0

DL+Ice Only SNB-JP 11.4 0 18.72 1~.4 0 0 0 D 0

DL +Ice Only Rohn)1 -2.5 -4.32 22.67 4.99 0 0 0 0 0

DL +Ice Only RohnJ2 -2.5 4.33 22.47 4.99 0 0 0 0 0

DL +Ice Only SNB-J1 -5.7 -9.88 18.87 11.41 0 0 0 0 0

DL +Ice Only SNB-J2 -5.7 9.88 18.62 11.4 0 0 0 0 0
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Load Case Joint Vert. Leg Total Shear Total
Label Tower Moment Moment Moment Shear

Forces (k) Arm (ft) (ft-k) ~ft-k) (k) (k)

W+I -9D de RohnJP 0.06 0.00 0.00 5.78'

W+I -90 de 5NB-JP 0.1 0.00 0.00 13.14
W+1 -90 deg RohnJ1 203.2 11.42 2320.54 9.32
W+l -90 de RohnJ2 -203.17 -11.42 2320.20 

10326.9 19 30 102.3

W+I -90 de SNB-J1 301.97 9.42 2844.56 16.06
W+I -9D deg 5NB-J2 -301.66 -9.42 2841.64 38.73

W+I -BO de RohnJP 114.62 6.60 756.49 3.59
W+~ -60 deg SNB-JP 170.19 5.44 925.83 6.53
W+I -6D deq RohnJ1 114.63 6.60 756.56 

10083.9 
3.72 

83.3
W+I -60 de RohnJ2 -229.16 -13.18 3020.33 20.99
W+I -6D de SNB-J1 170.19 5.44 925.83 6.53
W+I -60 deb SNB-J2 -339.97 -10.88 3698.87 41.90

W+I D dea RohnJP 250.96 13.18 3307.65 12.SD
W+I 0 dep 5NB-JP 373.79 10.88 4D66.84 22.60
W+I 0 deq RohnJ1 -125.43 -6.60 827.84 14.26
W+I 0 deg RohnJ2 -125.46 -6.6D 828.04 ~j~~~'~ 14.16 ~~2'~
W+I 0 de SNB-J1 -186.68 -5.4A 1015.54 29.13
1N+1 0 dep SNB-J2 -18fi.67 -5.44 1015.48 29.12

W+I 60 dep RohnJP 114.63 6.60 756.56 3.76
W+~ 60 deg SNB-JP 170.18 5.44 925.78 6.54
W+I 60 de RohnJ1 -229.16 -13.18 3020.33 

10083.9 20'98 83.3
W+I 60 de RohnJ2 114.62 6.60 756.49 3.55
W+I 60 de SNB-J1 -339.97 -10.68 3698.87 41.90
W+I 60 deg 5NB-J2 170.19 5.44 925.83 6.53

W+I 90 de RohnJP 0.06 O.OD 0.00 5.78
W+I 90 de SNB-JP 0.1 0.00 0.00 13.14

W+I 90 de RohnJ1 -203.17 -11.42 2320.20 
10326.9 

19.30 
102.3

W+I 90 deq RohnJ2 203.2 11.42 2320.54 9.32
W+I 90 deq SNB-J1 -301.66 -9.42 2841.64 38.73
W+I 90 deg SNB-J2 301.97 9.42 2844.56 16.06

Forces taken from PLS-Tower output with DL +Ice Only load case
subtracted from Vertical Tower Forces

Dimensions taken from CAD drawing
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PIER AND MAT FOUNDATION ANALYSIS - 3 PIERS

OWER FORCES:

Moment Caused by Tower Mt := 11061.4kip ft

Shear at Base of Tower 5~:= 122.1•kip

Height of Tower Ht;= I80ft

Width of Tower at Base Wt :— 22.833ft

Weight of Tower WTt _= 119.~kip

FOOTING DIMENSIONS:

Width of Footing W~ :_ ;~,,; t~

Overall Depth of Footing p~.:a ;.,~-~

Thickness of Footing T~:= G,tl fi

MATERIAL PROPERTIES:

Compressive Strength of Concrete fc.= ~U(16psi Unit Weight of Soil ~ys:~ l3D~ef

Yield Strength of Steel Reinforcement ~y;. ~,~fp~ppsi Unit Weight of Concrete ~y~.- 15C►pcf

Internal Friction Angle of Soil ~s ;_ ;~,d~~ Depth to Neglect ,,;= (} ~~

Allowable Bearing Capacity ~:~ ~— 4OUOE~sf Cohesion of Clay Type Soil c:= Oksf
S Note: Use 0 for Sandy Soil

~- s'st~~d>S~
Coefficient of Lateral Soil Pressure L' ~{~~3.8518

1 — sin~t~s~ P

1=Offset
What is Position of Center of Tower with respect to Center of Pad? 

2—Not Offset ~'°Stogy;rer :~
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FOUNDATION OVERVIEW

OWER LEG

L~~ag -__..-- -_.-..- Wt - ____ - ~ G~OIJND_ LEVEL

Df I _ _ _ — Wf ----- - -I

ELEVATION

Wf

i

3U~
Wt

C/LTdWER ~ ~ r ~ Wt cos

" ~ {Wl cos 30°~13

AXIS OF MAX BENDING i~ ~ ~ ~ ~ ~ . ~

r ~ I ~/2

MOMENT ARM ~

E

.\

'~C/L TOWGR

Wf/2

Wf

~~~r
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STABILITY OF FOOTING

Factor of Safety Req'd: Fsleq:— 2,p

Passive Pressure: Ppn ~— Kp'~ys n + a 2~ Ppn = 0•lcsf

Ppt:= Kp•rys (Df — Tf) + c2-~ Pit=-1.251&ksf

Ptop ~— if[n < (Df — Tf~> Ppt~ Ppn~ Ptop - 0• ksf

Pbot~— Kp'~'s'Df+ c'2'~ Pbot— 1-7526•ksf

Pave ~— P
top + Pbot 

Pave — 0.8763 ksf2

Shear: 
Tpp:= if~n<~Df —Tf),Tf,~Df —n)~ Tpp =3.5•ft

~p ' _ W f• TpP App = 127.75- ft2

Ultimate Shear: Sll ~= pave' ~p Su = 111.9465• kip

Weight of WTI;= Wf2•Tf •~y~ WTI= 1199.025•Icip
Concrete Pad: ~

Weight of Soil: WTs1 :— p WTs1 = 0•kip
above Footing:

~Df—n)Z•tan~~s) 1
Weight of Soil WTs2 ~— ''~I~~"'Ys WTs2 = 21.1156•kip
Wedge at back face: Z

Distance to center of urf Wt•cos(30•deg) Wf Wtcos(30~deg)
Tower Leg from Edge Xtl :— — — Xt2:= — —
of Footing: 2 2 ~ 3

Xt := if(Postower ' 1, Xtl, Xt2~ Xt = 11.6587• ft

W~ W~ ~u~{3~deg)
Additional Offset of xoffl ~— — — ~ ~ ~'t J Xoff2 ~— d
Footing: Z ~

Xoff := if(Postower — 1 ~ Xoffl ~ Xoff2~ Xoff — 0' ~

W f W f 1 T T• tan~~s)1
Resisting Moment: Mr:= ~WT~ + WTs1)~ 2 + WTt (2 — Xaff i + Su pp + WT52• CWf + pp 3

Ml. = 24975.003 • kip- ft

Overturning Moment: Mot ~— Mt + Sf ~Tf~ + W~f Xoff Mat = 11794• kip• ft

M~.
Factor of Safety: FS :_ — F5 = 2.12

Mot
SafetyCheck:= if(FS > FSleq, "Okay", "No Good") SafetyChecic = "Okay"
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Pressure Applied: LOADtot:= WTI+ WTs~ + WTt 
LOADtot— 1318.125•kip

2
~nat ~= Wf Aniat = 1332.25• ft2

3

~:= 6f S = 8104.5208• ft3

LOADtot Mot
Pmax'— + — Amax — 2-4446•ksf

Arnat S

LOADtot Mot
Pmin ~— — — Pmin --~•4658•ksf

'mat S

MaxPressure := if (P < q "Okay" , "No Good" ~ M~Pressure = "Okay"max s'

MinPressure := if[(Pmin ~ ~~~~Pmin < qs), "Okay", "No Good"1 MinPressure = "No Good"

Distance to Resultant of Pressure Distribution:

x ._ Pmax 1 
10.2193~ft

W
Distance to Kern: Xk:= f Xk— 12.16G7•ft

3

Since Resultant Force is Not in Kern, Area to which Pressure is Applied Must be Reduced.

Mot
Eccentricity: 

e = 8.9476"~^ LOADtot

2• LOADtot
Adjusted Soil Pressure: qa'— W \

3 W ( f_ e I qa = 2.5881•ksf
f~ 2

1

Revised Maximum: qm~:— if~Xp < Xk~ qa~ Pmax~ gmax — 2,5881•kip

PressureCheck:= if(gmax < qs, "Okay", "No Good") P►•essureCheck = "Okay"





EBI Consulting
~, environmental ~ engineering ~ due diligence

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL

TO NON-IONIZING EMISSIONS

T-Mobile Existing Facility

Site ID: CT11070B

CT State Police 2
150 Butter Hollow Road
Greenwich, CT 06830

October 15, 2014

EBI Project Number: 62132823

21 B Street Burlington, MA 01843 Tel: (l81) 273.250Q Fax: (781) 273.3311
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October 15, 2014

T-Mobile USA
Attn: Jason Overbey, RF Manager
35 Griffin Road South
Bloomfield, CT 06002

Re: Emissions Values for Site: CT11070B - CT State Police 2

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 150 Butter Hollow

Road, Greenwich, CT, for the purpose of determining whether the emissions from the Proposed T-

Mobile Antenna Installation located on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Ma~mum Pernussible

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-0land ANSI/IEEE Std C951. The

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2).

The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit

for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging

Services use different frequency bands each with different exposure limits, therefore it is necessary to

report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure

rules, 47 CFR 1.1307(b)(1) — (b)(3), to determine compliance with the Maximum Permissible Exposure

(MPE) limits for General Population/LTncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general public may be

exposed or in which persons who are exposed as a consequence of their employment may not be made

fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,

members of the general public would always be considered under this category when exposure is not

employment related, for example, in the case of a telecommunications tower that exposes persons in a

nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square

centimeter (µW/cm2). The general population exposure limit for the cellular band is 567 µW/cm2, and the

general population exposure limit for the PCS band is 1000 µW/cm2. Because each carrier will be using

different frequency bands, and each frequency band has different exposure limits, it is necessary to report

percent of MPE rather than power density.
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OccupationaUcontrolled exposure limits apply to situations in which persons are exposed as a

consequence of their employment and in which those persons who are exposed have been made fully

aware of the potential for exposure and can exercise control over their exposure. OccupationaUcontrolled

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through

a location where exposure levels may be above general population/uncontrolled limits (see below), as

long as the exposed person has been made fully aware of the potential for exposure and can exercise

control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 150 Butter Hollow

Road, Greenwich, CT, using the equipment information listed below. All calculations were performed per

the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel

antennas, which project most of the emitted energy out toward the horizon, the actual antenna pattern gain

value in the direction of the sample area was used. For this report the sample point is a 6 foot person

standing at the base of the tower

For all calculations, all equipment was calculated using the following assumptions:

1) 2 GSM channels (1940.000 MHz—to 1950.000 MHz) were considered for each sector of the

proposed installation.

2) 2 UMTS channels (2110.000 MHz to 2120.000 MHz / 2140.000 MHz to 2145.000 MHz)

were considered for each sector of the proposed installation

3) 2 LTE channels (2110.000 MHz to 2120.000 MHz / 2140.000 MHz to 2145.000 MHz) were

considezed for each sector of the proposed installation

4) All radios at the proposed installation were considered to be running at full power and were

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC

OET Bulletin No. 65 -Edition 97-01 recommendations to achieve the ma7cimum anticipated

value at each sample point, all power levels emitting from the proposed antenna installation

are increased by a factor of 2.56 to account for possible in-phase reflections from the

surrounding environment. This is rarely the case, and if so, is never continuous.

5) For the following calculations the sample point was the top of a siY foot person standing at

the base of the tower. The actual gain in this direction was used per the manufactures

supplied specifications.

6) The antenna used in this modeling is the Ericsson AIR21 for LTE, UMTS and GSM. This is

based on feedback from the carrier with regards to anticipated antenna selection. This antenna

has a 15.6 dBd gain value at its main lobe. Actual antenna gain values were used for all

calculations as per the manufacturers specifications
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7) The antenna mounting height centerline of the proposed antennas is 137 feet above ground

level (AGL)

8) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculation were done with respect to uncontrolled /general public threshold limits
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Summary

All calculations performed for this analysis yielded results that were well within the allowable limits for

general public exposure to RF Emissions.

The anticipated Maximum Composite contributions from the T-Mobile facility are 0.61% (0.20% from

each sector) of the allowable FCC established general public limit considering all three sectors

simultaneously.

The anticipated composite MPE value for this site assuming all carriers present is 64.02% of the

allowable FCC established general public limit. This is based upon values listed in the Connecticut Siting

Council database for e~sting carrier emissions.

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that

carriers over a 5% contribution to the. composite value will require measures to bring the site into

compliance. For this facility, the composite values calculated were within the allowable 100% threshold

standard per the federal government.

`~;~ -- j~ ~ - ___

~'/J ,/

Scott Heffernan

RF Engineering Director

EBI Consulting

~1 ~ Street

Burlington, MIS 01803
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