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1)  INTRODUCTION 
 
This structure is a 143.5’ chimney is located in New Haven County, CT.  The proposed antennas will 
be mounted on the existing smokestack. 
 
2)  ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of TIA-
222-G Structural Standards for Antenna Supporting Structures and Antennas using a ultimate gust 
wind speed of 120 mph (converted to 92.9 mph 3-second gust) with no ice, 50 mph with 0.75 inch ice 
thickness and 60 mph under service loads, exposure category B with topographic category 1 and crest 
height of 0 feet. 
 
Table 2-1 – Proposed Final Antenna Configuration  
 (New antennas in bold) 

Center 
Line 

Elevation 
(ft) 

Sector Pos. Antenna Radio(s) Note 

127 Alpha 

1 (1) NNH4-65B-R4   

2  (2) ALU RRH-2x50-800 
(1) ALU RRH-4x45-1900 

 

3 (1) Nokia AAHC   

4 (1) 12in MW Dish   

127 Beta 

1 (1) NNH4-65B-R4   

2  (2) ALU RRH-2x50-800 
(1) ALU RRH-4x45-1900 

 

3 (1) Nokia AAHC   

4 (1) 12in MW Dish   

127 Gamma 

1 (1) NNH4-65B-R4   

2  (2) ALU RRH-2x50-800 
(1) ALU RRH-4x45-1900 

 

3 (1) Nokia AAHC   

4 (1) 24in MW Dish   
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3)  ANALYSIS PROCEDURE 
 
Table 3-1 – Documents Provided 

Document Remarks Reference Date Source 

Construction 
Drawings 

Westchester 
Services 

N/A 09/28/2017 WSLLC 

Field Mapping 
Westchester 

Services 
N/A 05/27/2017 WSLLC 

Structural Analysis CHA N/A 06/23/2010 Sprint 

Structural Analysis 
Westchester 

Services 
N/A 11/13/17 WSLLC 

 
3.1) Analysis Method 

 
Mathcad 15 is a mathematics software program used for creating hand calc templates.  The 
output of these calculations can be found in Appendix A. 

 
4)  ANALYSIS RESULTS 
 

  Table 4-1 – Critical Section Capacity (Summary) 
Member Type Result Limit Pass/Fail 
Overall Stress 0.068% <100% Pass 
Compression 

Check 
1.28psi Positive Value Pass 

Overturning Factor 
of Safety 

2.577 >2 Pass 

Stress Factor 0.445 <1 Pass 
Overall   Pass 

     
    

4.1)  Recommendations 
 

The existing chimney has sufficient capacity to carry the existing and proposed loads. 
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5)  ASSUMPTIONS 
 

 The analysis performed is to the theoretical capacity of the members and connections.  No 
accommodations are taken for any damaged, rusted, deteriorated, or otherwise compromised member 
conditions.  To this, the tower or structure is assumed to be properly maintained and monitored and 
this analysis cannot be considered to be a condition assessment of the structure.  

 
 The analysis is performed to the minimum design wind, ice, and other environmental loading 

prescribed by the governing building codes and standards.  Any higher loading conditions required by 
the local jurisdiction or structure owner should be made known to Westchester immediately for 
analysis.  No lesser conditions will be accommodated.   

 
 Member sizes are assumed to be of standard AISC or manufacturer designations unless explicitly 

specified otherwise.  The geometry of the tower or structure is assumed as schematic. Steel grade and 
concrete strength are assumed to be conservative standard and fully developed unless otherwise 
specified.   

 
 The information provided to Westchester for analysis is assumed accurate and up to date as supplied.  

No independent efforts were taken by Westchester to verify the validity of the information supplied.  
If any additional information is presented at any time that contradicts what is referenced in the 
analysis, the analysis is invalid and must be performed again with the new information.   

 
 Any reinforcement or modifications are assumed to be fully installed and functional.   

 
 All welds are assumed to have been performed to current welding standards and are assumed to 

develop their full capacity and to be in good condition.  In addition, all bolts and bolt-like anchors are 
assumed to be fully tightened, fastened, or bonded to the manufacturers' specifications and are 
assumed to have full capacity. 

 
 Numerous connection details of large-scale structures are unobtainable and are omitted from the 

structural analysis.  This includes, but is not limited to:  bolts, welds, flanges, and plates.  These 
connections are considered adequate and are therefore neglected from the analysis.  In addition, in the 
absence of building plans, many wall, floor, and ceiling constructions can only be determined from 
observable field data and are supplemented by best judgment and experience.   

 
 Antennas, dishes, feedlines, and any other such appurtenances are assumed adequate through 

manufacturer testing.  No analysis is provided for the structural strength or stability of these items 
unless otherwise specified.   

 
 Equipment mounting systems are assumed structurally sound unless specifically called for in the 

analysis.   
 

 Soil conditions and foundations are not considered unless specified in the analysis and have no 
deterioration or defects.  For sites located on a building, only local effects of the equipment is 
considered unless otherwise specified.  The overall structure of the building and its foundation are 
assumed to be unaffected by the telecom equipment. 

 
 Any changes or differences to the site or site plans at any time prior to installation must be brought to 

the attention of Westchester immediately.   
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References: 1) 2015 International Building Code
2) ANSI TIA-222-G, Structural Standard for Antenna Supporting Structures and Antennas
3) AISC 360-10 Specification for Structural Steel Buildings
4) Structural Analysis by CHA, dated 6/23/10
5) Structural Analysis by Westchester Services, dated 11/13/17

 ______________________________________________________Input

 Wind Factors (as per TIA-222-G)

V 93 mph Vult per Ref. (1) converted to Vnom for Ref. (2)

Vi 50 mph Basic wind speed with ice 

ti .75 in Design ice thickness 

GH 1.35 Ref. (2), Section 2.6.7

im 1 Importance Factor

Kd 0.95 Wind Direction Probability Factor, Ref. (2), Table 2-2  

Ex "B" Exposure category.  See Ref. (2), Table 2-4 

TC "1" Topographic Category.  See Ref. (2), Table 2-5 

H 0 ft Crest Height
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 Chimney Geometry

f'm 1000psi

Em 800 ksi

γmason 120pcf

The dimensions of the chimney are from the referenced material.  Nine sections are considered in the calculations.

Nsections 14 Number of chimney sections

<-- indicates instantaneous 
     thickness change @ 120'

<-- indicates instantaneous 
     thickness change @ 90'

Hchim

143.5

131.75

120.01

120

105

90.01

90

70.01

70

55

40.01

40

20.01

20

0











































ft <-- indicates instantaneous 
     thickness change @ 70'

Height at boundary of
section 

<-- indicates instantaneous 
     thickness change @ 40'

<-- indicates instantaneous 
     thickness change @ 20'
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Wall thickness
at boundary

Minimum width/Diameter
at boundaries of each
section

Number of sides
(360 for circular)
(1 less element
than the rest)

Tchim

10

10

10

11

11

11

13

13

17

17

17

20

20

24

24











































in Dchim

95.3

101.66

107.5

107.5

115.25

123

123

133.4

133.4

141.2

149

149

159.3

159.3

169.7











































in
nside

360

360

360

360

360

360

360

360

360

360

360

360

360

360










































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 Equipment Properties

 Antennas 

Antenna name/model Number of
antennas

Height of antennas Width of antennas

NNH4-65B-R4

AAHC

RRH-2x50-800

RRH-4x45-1900

"existing antenna"

"existing antenna"



















nant

3

3

6

3

3

3



















 heightant

72

25.6

16

25

72

72



















in widthant

19.6

19.7

13

12

12

12



















in

Depth of antennas* Weight of antennas Elevation of
antennas 

Number of antenna
groups

Nantenna 6

depthant

7.8

9.64

10

12

6

6



















in weightant

84.7

103.7

69.1

69.5

50

50



















lbf zant

127

127

127

127

110

137



















ft

Shape of antenna
1 = Flat
0 = Round

Azimuth adjustment for entire antenna
group rotated about structure
(in cases where azimuths are unknown,
0 for all yields most conservative result)

Shielding factor
0 = NO shielding - Full wind load
1 = Partial shielding* - due to structure 
2 = Full shielding - NO WIND WILL BE APPLIED

SHAPE

1

1

1

1

1

1



















 AZ

0

0

0

0

0

0



















deg SHIELD

1

1

1

2

1

1





















*Note:  Partial shielding is considered for the noted antennas.  Shielding is detailed in Ref. (2), Section 2.6.9.4.  For the
purposes of the analysis, each antenna group is even spaced about the shielding structure, yielding a result where the
wind can act upon two of the three sectors.  



Westchester Services, LLC.
604 Fox Glen
Barrington, IL 60010
PH: 847.277.0070
AE@westchesterservices.com

39 Cherry Ave SS
Project: CT52XC055-C

Client: Sprint

Date: 3/20/2019
By: TH

Page 5 of 19

 Dishes, Mounts, and Other Equipment

Number of appurtenances Number of appurtenance groups

Nequip 2"12in Dish"

"24in Dish"

"not used"

"not used"











nequip

2

1

0

0













CaAaequip

0.785

3.14

0

0











ft
2

 CaAa of equipment

CaAaequip.ice

1.2

4.2

0

0











ft
2

 CaAa with ice

zequip

127

127

0

0











ft Elevation

weightequip

15

30

0

0











lbf Weight

weightequip.ice

25

40

0

0











lbf Weight with ice
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 Pipes
Number of pipe
groups

Nominal pipe size (AISC STD pipes)

Npipe 2

Pipe

2.5

2.5

0

0













lengthpipe

72

72

0

0











in Length of pipes

npipe

0

0

0

0











 Number of pipes

zpipe

127

127

0

0











ft Elevation

*Note:  Shielding is considered for all of the above pipes.  Shielding is detailed in Ref. (2), Section 2.6.9.4.  For the
purposes of the analysis, each antenna group is even spaced about the tank, yielding a result where the wind can act
upon only two of the three sectors.  in addition, the pipes are located closely enough to their respect antennas that
they can also be considered shielded.  
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 Feedlines

Number of coaxial
cables 

Nominal coaxial size Length of coaxial
cables 

Nfeed

3

3

1

3

6

0



















 Sizefeed

0.375

1.25

0.75

1.25

1.25

0



















in Lfeed

127

127

127

110

137

0



















ft

NFeed 6 Number of feedline groups

 nfeed 1 Number of feedlines exposed to wind loading
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 ________________________________________________Calculations
wind calculations collapsed

 Section Calculations

Kh e

f z

H







Kh 1

kzt 1
Ke Kt

Kh










2

 kzt 1

Kzt 1.0 TC "1"=if

kzt TC "1"if

 Kzt 1

qz .00256 Kz Kzt Kd im V
2

 psf qz 22.743 psf Velocity Pressure per Ref. (2),
Section 2.6.9.6.

QZ qz
C im Kzt Kz 0.5

V widthant
1

ft

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Section Length

L

l
n

Hchimn
Hchimn 1



n 1 Nsectionsfor

l



L

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

141
140.88

0.12

180

179.88

0.12

239.88

0.12

180

179.88

0.12

239.88

0.12

240

in

Thickness at center line of each section

t

t
n

Tchimn
Tchimn 1



2


n 1 Nsectionsfor

t



t

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

10
10

10.5

11

11

12

13

15

17

17

18.5

20

22

24

in

O.D. at center line of each section 

Dmid

p
n

0.5 Dchimn
Dchimn 1









n 1 Nsectionsfor

p



Dmid

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

98.48
104.58

107.5

111.375

119.125

123

128.2

133.4

137.3

145.1

149

154.15

159.3

164.5

in
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Aspect

x
n

L
n

Dmid
n



n 1 Nsectionsfor

x



Aspect

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

1.432
1.347

0.001

1.616

1.51

0.001

1.871

0.001

1.311

1.24

0.001

1.556

0.001

1.459


Cf

x
n

1.3 Aspect
n

1if

1.3 0.1
Aspect

n
1

7 1
 1 Aspect

n
 7if

1.4 0.6
Aspect

n
7

25 7
 7 Aspect

n
 25if

2.0 Aspect
n

25if

nsiden
4=if

1.0 Aspect
n

1if

1.0 0.2
Aspect

n
1

7 1
 1 Aspect

n
 7if

1.2 0.2
Aspect

n
7

25 7
 7 Aspect

n
 25if

1.4 Aspect
n

25if

4 nsiden
 8if

0.5 Aspect
n

1if

0.5 0.1
Aspect

n
1

7 1
 1 Aspect

n
 7if

0.6 0.1
Aspect

n
7

25 7
 7 Aspect

n
 25if

0.7 Aspect
n

25if

nsiden
8if



n 1 Nsectionsfor

x



Square chimney,
wind normal to face

Hexagonal through Octagonal
chimney.

Round chimney; moderately
smooth, as D'/D will typically be
significantly lower than 0.02 Cf

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.507
0.506

0.5

0.51

0.509

0.5

0.515

0.5

0.505

0.504

0.5

0.509

0.5

0.508



See Figure 6-21, Ref. (4) 
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Kd.chim

x
i

0.90 nsidei
4=if

0.95 4 nsidei
 8if

0.95 nsidei
8if



i 1 Nsectionsfor

x



Kd 0.95 From Table 6-4, Ref. (4) 

Kz.chim

x
i

2.01

Hchimi
0.5 L

i


zg









2

α

 Hchimi
0.5 L

i
 15 ftif

2.01
15 ft

zg









2

α

 otherwise



i 1 Nsectionsfor

x


Kz 1.081

qz

x
i

0.00256 Kz.chimi
 Kzt Kd.chimi

 V
2

 im psf

i 1 Nsectionsfor

x


qz

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

22.773
22.2

21.899

21.498

20.637

20.171

19.503

18.773

18.175

16.805

15.999

14.737

13.125

12.089

psf

Af

x
i

L
i

Dmid
i



i 1 Nsectionsfor

x


Af

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

96.43
102.31

0.09

139.22

148.81

0.1

213.56

0.11

171.63

181.25

0.12

256.79

0.13

274.17

ft
2



F

x
i

qzi
GH Cf i

 Af i


i 1 Nsectionsfor

x


F

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

1.5
1.55

0

2.06

2.11

0

2.89

0

2.13

2.07

0

2.6

0

2.27

kip
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zcenter

x
i

Hchimi
0.5 L

i


i 1 Nsectionsfor

x



zcenter

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

137.625
125.88

120.005

112.5

97.505

90.005

80.005

70.005

62.5

47.505

40.005

30.005

20.005

10

ft

M

x
i

1

Nantenna

j

if zantj
Hchimi

L
i







 FAj
zantj

Hchimi
L

i












 0







1

Npipe

j

if zpipej
Hchimi

L
i







 Fpipej
zpipej

Hchimi
L

i












 0











1

Nequip

j

if zequipj
Hchimi

L
i







 Fequipj
zequipj

Hchimi
L

i












 0











if zfeed Hchimi
L

i
 0.5 qfeed zfeed Hchimi

L
i













2
 0









1

i

j

F
j

zcenterj
Hchimi

L
i



























i 1 Nsectionsfor

x



Overturning moment at the
bottom of the section 

M

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

11.54
54.132

54.182

147.251

277.566

277.664

503.589

503.717

712.516

954.018

954.19

1325.12

1325.319

1747.622

kip ft
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α

x
i

360 deg

2 nsidei




i 1 Nsectionsfor

x



α

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

deg

a

x
i

Dchimi 1
tan α

i 

i 1 Nsectionsfor

x



a

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.074
0.078

0.078

0.084

0.089

0.089

0.097

0.097

0.103

0.108

0.108

0.116

0.116

0.123

ft
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I

x
i

nsidei
a
i 3 t

i


8

1

3

1

tan α
i  2









 1 3
t
i

tan α
i 

a
i

 4
t
i

tan α
i 

a
i







2

 2
t
i

tan α
i 

a
i







3















i 1 Nsectionsfor

x



I

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

63.06·10
63.678·10
63.808·10
64.949·10
66.128·10
66.52·10
69.014·10
69.934·10
71.303·10
71.561·10
71.647·10
72.167·10
72.294·10
72.994·10

in
4



A

x
i

nsidei
a
i

 t
i

 1
t
i

tan α
i 

a
i










i 1 Nsectionsfor

x



A

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

19.998
21.272

22.221

25.019

26.879

29.06

34.148

38.747

46.065

48.958

52.672

60.783

65.901

76.29

ft
2



r

x
i

a
i

8

1

3

1

tan α
i  2

1 2
t
i

tan α
i 

a
i

 2
t
i

tan α
i 

a
i







2















i 1 Nsectionsfor

x



r

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

2.717
2.888

2.875

3.089

3.316

3.289

3.568

3.516

3.693

3.921

3.883

4.146

4.097

4.351

ft
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h 0.5L

x

x
i

h
i

r
i



i 1 Nsectionsfor

x



h

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

70.5
70.44

0.06

90

89.94

0.06

119.94

0.06

90

89.94

0.06

119.94

0.06

120

in

x

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

2.163
2.033

0.002

2.428

2.26

0.002

2.801

0.001

2.031

1.911

0.001

2.411

0.001

2.299


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Weight of each section 

W

p
n

γmason L
n

 A
n 

n 1 Nsectionsfor

p



W

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

28.197
29.968

0.027

45.034

48.35

0.035

81.915

0.046

82.917

88.065

0.063

145.805

0.079

183.097

kip
Overturning factor of safety

FS

x
i

1

i

j

W
j













0.5 Dchimi 1


M
i



i 1 Nsectionsfor

x



FS

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

10.35
4.813

4.811

3.366

2.799

2.798

2.578

2.577

2.613

2.633

2.633

2.757

2.757

2.968



Fa

x
i

1

4
f'm 1

h
i

140 r
i









2














h

i

r
i

99if

1

4
f'm

70 r
i



h
i







2

 otherwise



i 1 Nsectionsfor

x



Fa

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

249.94
249.947

250

249.925

249.935

250

249.9

250

249.947

249.953

250

249.926

250

249.933

psi

P

x
i

1

i

j

W
j





i 1 Nsectionsfor

x

 P

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

28.197
58.164

58.191

103.225

151.574

151.609

233.524

233.57

316.487

404.552

404.615

550.421

550.5

733.597

kip
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fa

x
i

P
i

A
i



i 1 Nsectionsfor

x



fa

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

9.792
18.989

18.186

28.652

39.161

36.229

47.49

41.861

47.712

57.384

53.346

62.886

58.01

66.777

psi
fb

x
i

M
i

I
i

0.5 Dchimi 1








i 1 Nsectionsfor

x



fb

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

2.3
9.492

9.178

20.575

33.429

31.427

44.714

40.584

46.326

54.638

51.79

58.451

55.228

59.427

psi

Fb
1

3
f'm

Fb 333.333 psi

Eccentricity 

e

x
i

M
i

P
i



i 1 Nsectionsfor

x



e

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.409
0.931

0.931

1.427

1.831

1.831

2.156

2.157

2.251

2.358

2.358

2.407

2.407

2.382

ft

Euler buckling

Pe

x
i

π
2

Em I
i



h
i 2

1 0.577
e

i

r
i








3



i 1 Nsectionsfor

x



Pe

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

63.701·10
63.157·10

124.489·10
61.904·10
61.892·10

124.472·10
61.367·10

125.877·10
63.461·10
64.242·10

129.903·10
63.497·10

131.452·10
65.255·10

kip
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Factor of safety

SF

x
i

fai

Fai

fbi

Fb


i 1 Nsectionsfor

x



SF

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.046
0.104

0.1

0.176

0.257

0.239

0.324

0.289

0.33

0.393

0.369

0.427

0.398

0.445



Compression in section
(negative denotes tension)

Comp

x
i

fai
fbi



i 1 Nsectionsfor

x


Comp

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

7.492
9.496

9.007

8.077

5.732

4.803

2.776

1.278

1.386

2.746

1.556

4.434

2.782

7.35

psi

Overall stress

Stress%

x
i

P
i

0.25 Pei



i 1 Nsectionsfor

x



Stress%

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.003
0.007

0

0.022

0.032

0

0.068

0

0.037

0.038

0

0.063

0

0.056

%
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 ____________________________________________Chimney Review

Overall stress review Compression check review Overturning factor 
of saftey review

Stress factor review

Stress%

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.003
0.007

0

0.022

0.032

0

0.068

0

0.037

0.038

0

0.063

0

0.056

% Comp

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

7.492
9.496

9.007

8.077

5.732

4.803

2.776

1.278

1.386

2.746

1.556

4.434

2.782

7.35

psi FS

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

10.35
4.813

4.811

3.366

2.799

2.798

2.578

2.577

2.613

2.633

2.633

2.757

2.757

2.968

 SF

1

1
2

3

4

5

6

7

8

9

10

11

12

13

14

0.046
0.104

0.1

0.176

0.257

0.239

0.324

0.289

0.33

0.393

0.369

0.427

0.398

0.445



all < 100%, OK all > 0, entire chimney
is in compression  OK

all > 2, OK all < 1, OK 
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21 B Street  .  Burlington, MA   01803  .         Tel: (781) 273.2500   .        Fax:  (781) 273.3311 

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 

SPRINT Existing Facility 

Site ID: CT52XC055 

39 Cherry Ave SS 
253 Cherry Street 

Waterbury, CT  06702 

June 7, 2018 

EBI Project Number: 6218004190 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general 
population 

allowable limit: 

8.44 % 



EBI Consulting 
 environmental | engineering | due diligence 

21 B Street  .  Burlington, MA   01803  .         Tel: (781) 273.2500   .        Fax:  (781) 273.3311 

June 7, 2018 

SPRINT  

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

Emissions Analysis for Site:  CT52XC055 – 39 Cherry Ave SS 

EBI Consulting was directed to analyze the proposed SPRINT facility located at 253 Cherry Street, 

Waterbury, CT, for the purpose of determining whether the emissions from the Proposed SPRINT 

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

All information used in this report was analyzed as a percentage of current Maximum Permissible 

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 

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

The number of W/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/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population 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 population 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. 

General population exposure to radio frequencies is regulated and enforced in units of microwatts per 

square centimeter (μW/cm2). The general population exposure limits for the 850 MHz Band is 

approximately 567 μW/cm2. The general population exposure limit for the 1900 MHz (PCS) and 2500 

MHz (BRS) bands 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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Occupational/controlled 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.  Occupational/controlled 

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 SPRINT Wireless antenna facility located at 253 Cherry Street, 

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

specifications under FCC OET 65. Since SPRINT is proposing highly focused directional panel antennas, 

which project most of the emitted energy out toward the horizon, all calculations were performed 

assuming a lobe representing the maximum gain of the antenna per the antenna manufactures supplied 

specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused parabolic 

microwave dishes, was focused at the base of the tower. For this report the sample point is the top of a 6-

foot person standing at the base of the tower.  

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

1) 1 CDMA channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 20 Watts per Channel.

2) 2 LTE channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 50 Watts per Channel.

3) 5 CDMA channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation.  These Channels have a transmit power of 16 Watts per Channel.

4) 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 40 Watts per Channel.

5) 8 LTE channels (2500 MHz (BRS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 20 Watts per Channel.

6) 1 microwave backhaul channel (11 GHz) was considered for each sector. These channels

have a transmit power of 1 Watt per channel.



EBI Consulting 
 environmental | engineering | due diligence 

21 B Street  .  Burlington, MA   01803  .         Tel: (781) 273.2500   .        Fax:  (781) 273.3311 

7) 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 maximum 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.

8) For the following calculations, the sample point was the top of a 6-foot person standing at the

base of the tower. The maximum gain of the antenna per the antenna manufactures supplied

specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused

parabolic microwave dishes, was used in this direction.  This value is a very conservative

estimate as gain reductions for these particular antennas are typically much higher in this

direction.

9) The antennas used in this modeling are the Commscope NNVV-65B-R4 and the Nokia

AAHC for transmission in the 850 MHz, 1900 MHz (PCS) and 2500 MHz (BRS) frequency

bands and two (2) 12-inch microwave dishes at sectors A & B and one (1) 24-inch

microwave dish at Sector C for the 11 GHz microwave backhaul.  This is based on feedback

from the carrier with regards to anticipated antenna selection. Maximum gain values for all

antennas are listed in the Inventory and Power Data table below. The maximum gain of the

antenna per the antenna manufactures supplied specifications, minus 10 dB for directional

panel antennas and 20 dB for highly focused parabolic microwave dishes, was used for all

calculations.  This value is a very conservative estimate as gain reductions for these particular

antennas are typically much higher in this direction.

10) The antenna mounting height centerlines of the proposed panel antennas and microwave

dishes are 127 feet above ground level (AGL) for Sector A, 127 feet above ground level

(AGL) for Sector B and 127 feet above ground level (AGL) for Sector C.

11) 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 calculations were done with respect to uncontrolled / general population threshold limits. 
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SPRINT Site Inventory and Power Data by Antenna

Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: 
Commscope  

NNVV-65B-R4 
Make / Model: 

Commscope  

NNVV-65B-R4 
Make / Model: 

Commscope  

NNVV-65B-R4 

Gain: 12.75 / 15.05 dBd Gain: 12.75 / 15.05 dBd Gain: 12.75 / 15.05 dBd 

Height (AGL): 127 feet Height (AGL): 127 feet Height (AGL): 127 feet 

Frequency Bands 
850 MHz / 

1900 MHz (PCS) 
Frequency Bands 

850 MHz / 

1900 MHz (PCS) 
Frequency Bands 

850 MHz /  

1900 MHz (PCS) 

Channel Count 10 Channel Count 10 Channel Count 10 

Total TX 

Power(W): 
280 Watts 

Total TX 

Power(W): 
280 Watts 

Total TX 

Power(W): 
280 Watts 

ERP (W): 7,378.61 ERP (W): 7,378.61 ERP (W): 7,378.61 

Antenna A1 

MPE% 
2.24 % 

Antenna B1 

MPE% 
2.24 % 

Antenna C1 

MPE% 
2.24 % 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: Nokia AAHC Make / Model: Nokia AAHC Make / Model: Nokia AAHC 

Gain: 15.05 dBd Gain: 15.05 dBd Gain: 15.05 dBd 

Height (AGL): 127 feet Height (AGL): 127 feet Height (AGL): 127 feet 

Frequency Bands 2500 MHz (BRS) Frequency Bands 2500 MHz (BRS) Frequency Bands 2500 MHz (BRS) 

Channel Count 8 Channel Count 8 Channel Count 8 

Total TX 
Power(W): 

160 Watts 
Total TX 

Power(W): 
160 Watts 

Total TX 
Power(W): 

160 Watts 

ERP (W): 5,118.23 ERP (W): 5,118.23 ERP (W): 5,118.23 

Antenna A2 
MPE% 

1.26 % 
Antenna B2 

MPE% 
1.26 % 

Antenna C2 
MPE% 

1.26 % 

 Microwave Backhaul Data 
Antenna 

Type: Gain (dBd) 

Height  

(feet AGL): 

Frequency 

Bands 

Channel 

Count 

Total TX 

Power(W) ERP (W) MPE % Sector 

1-foot 

parabolic dish 28.75 dBd 127 11 GHz 1 1 749.89 0.02 A 

1-foot 
parabolic dish 28.75 dBd 127 11 GHz 1 1 749.89 0.02 B 

2-foot 

parabolic dish 32.35 dBd 127 11 GHz 1 1 1,717.90 0.04 C 

Site Composite MPE% 
Carrier MPE% 

SPRINT – Sector C 3.53 % 

Clearwire 0.19 % 

MetroPCS 1.72 % 

T-Mobile 3.00 % 

Site Total MPE %: 8.44 % 

SPRINT Sector A Total: 3.51 % 

SPRINT Sector B Total: 3.51 % 

SPRINT Sector C Total: 3.53 % 

Site Total: 8.44 % 
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SPRINT _ Frequency Band / 

Technology     

(Sector C) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height  

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency 

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated 

% MPE 

Sprint 850 MHz CDMA 1 376.73 127 0.93 850 MHz 567 0.16% 

Sprint 850 MHz LTE 2 941.82 127 4.63 850 MHz 567 0.82% 

Sprint 1900 MHz (PCS) CDMA 5 511.82 127 6.28 1900 MHz (PCS) 1000 0.63% 

Sprint 1900 MHz (PCS) LTE 2 1,279.56 127 6.28 1900 MHz (PCS) 1000 0.63% 

Sprint 2500 MHz (BRS) LTE 8 639.78 127 12.57 2500 MHz (BRS) 1000 1.26% 

Sprint 11 GHz microwave

*NOTE: Totals may vary by 0.01% due to summing of remainders 

1 1,717.90 127 0.42 11 GHz 1000 0.04% 

Total*: 3.53% 
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Summary 

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

general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the SPRINT facility as well as the site composite 

emissions value with regards to compliance with FCC’s allowable limits for general population exposure 

to RF Emissions are shown here: 

SPRINT Sector Power Density Value (%) 

Sector A: 3.51 % 

Sector B: 3.51 % 

Sector C: 3.53 % 

SPRINT Maximum 

Total (Sector C): 
3.53 % 

  

Site Total: 8.44 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 8.44 % of the allowable 

FCC established general population limit sampled at the ground level. This is based upon values listed in 

the Connecticut Siting Council database for existing 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 well within the allowable 100% 

threshold standard per the federal government.  
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