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April 24, 2014 
 
 
Tim Burks 
AT&T Mobility 
500 Enterprise Dr. Suite 3A 
Rocky Hill, CT 06067 
 
RE: Structural Evaluation for Proposed Stealth Tower 
 Site Name: CT2315B - Danbury Summit Park West Apartments 
 Site Address: 79 Park Ave., Danbury, CT 06810 
 Dewberry Job Number: 50061016 
 
 
 
Dear Mr. Burks: 
 
Pursuant to your request, Dewberry Engineers Inc. has evaluated the structural impact of the installation 
of proposed Stealth Penthouse on the top of an existing staircase at the existing facility located at the 
above referenced address by AT&T Mobility.  The existing structure is a wood built stair tower.  Dewberry 
Engineers Inc. has reviewed the following documents in preparing this evaluation: 
 

• Preliminary Submission prepared by Dewberry Engineers, Inc. dated 4/13/14 
 
AT&T proposes that the following compliment of equipment is to be installed at the site: 
 

• 10’-3”x13’-3”x14’-3” tall stealth tower with 12 antennas, 18 RRHs, and 9 surge arrestors total 
located inside the proposed stealth tower 

 
These proposed antennas are to be at a centerline elevation of approximately 47’-6”’ above ground level. 
 
The stealth tower will increase the shear and vertical loading on the existing structure.  Using the 
assumption that the original building was built to standard code practices, the existing structure has the 
capacity to support the added structure on the existing stair tower. 
 
Lateral transfer from the stair projection to the lower roof diaphragm must be reinforced due to the 
increased lateral force induced by the new stealth enclosure. 
 
We have attached supporting calculations for your use. 
 
Dewberry Engineers Inc. reserves the right to add to or modify this evaluation if more information 
becomes available.  The conclusions reached by Dewberry Engineers Inc. in this report are only applicable 
to the previously mentioned existing structural elements supporting the proposed AT&T Mobility wireless 
telecommunications installation.  Any deviation of the support condition, loading, location, placement, 
equipment configuration, etc., will require Dewberry Engineers Inc. to generate an additional structural 
evaluation.  Further, no structural qualification is made or implied by this report of any existing structural 
elements not directly supporting the proposed installation and construction described herein. 
 
If you have any questions regarding this matter, please contact me at our Parsippany, NJ office at (973) 
739-9400. 
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Check weight to resist uplift from new structure  

 

Roof Structure 

 2x8 @ 16” oc 1.6 psf 

 ½” plywood (estimate) 1.5 psf 

 Roofing (min) 1.7 psf 

  4.8 psf  x (10.5x14.3) = 720.72 lbs    

                 Area of roof  

   

  Load to each corner 720.72lbs / 4 = 180.18lbs 

Wall Structure  

 2x4 @ 16” oc 1 psf 

 5/8” wall board 2.5 psf 

 ½” Gyp board (2 layers)  4 psf 

  7.5 psf x [(10.5+14.3)(1/2)] x 9.6’ height above main roof = 890 lbs 

 

Stealth enclosure estimated weight is included in Risa as 6 psf 

Dead Loading of Antennas is not used for uplift resistance because it can be removed. 

 

  Total weight resisting 

  Uplift (top floor wt only) 1070.8 lbs  > 711 lbs Uplift from Risa  

    OK  1.5 SF uplift 

Check worst case addition of Wind loading, E/W Direction 

 Current wind load on diaphragm 

 (5’ x 68’ x 20psf) + (14.3’ x 60’ x 20psf) + (8.5’ x 10.5’ x 20psf) = 25,985 lbs /218’ 119.19 lb/ft 

 

 New addition additional wind load on diaphragm  

 (14.5’ x 10.5’ x 20 psf) = 3,045 lbs 

 Total wind with the additional wind = 25,985 lb + 3045 lb = 29,030 lbs /218’ 133 lb/ft 

       

-Both of these values are lower than the lowest value in the IBC 2009 table 2306.2.1(1) for unblocked diaphragms assuming the 

40% increase allowed for wind design in IBC 2009 section 2306.2.1. 

 

The current wind loading on the existing pop up structure of the stair tower 

 8.5’ x 10.5’ x 20 psf = 1785 lbs  

 8.5’ x 14.3’ x 20 psf = 2431 lbs / 2 sides = 1215.5 lbs / 10.5’ = 115.76 lbs/ft 

 

The new additional wind loading on the pop up structure of the stair tower 

 14.5’ x 10.5’ x 20 psf = 3045 lb 

 14.5’ x 14.3’ x 20 psf = 4147 lb + 2431lbs = 6578 lbs / 2 sides = 3289 lb / 10.5’ = 313.23 lbs/ft   

   existing 

 

This would require the pop up wall structure of the stair tower above the main roof to consist of a min of 3/8” Struct 1 plywood 

with 8d nails at 6” oc from IBC 2006 section 2306.3 w/ the 40% increase stated in section 2306.3. This requirement is less than 

what is typical construction so it is ok. 
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1. Introduction 
The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed installation of AT&T 
antennas within a stealth penthouse to be mounted on the building located at 79 Park Avenue in Danbury, CT.  Figure 1 below 
is a view of the facility. 

AT&T is proposing the following: 

1) Install twelve multi-band antennas (700/850/1900/2300 MHz) for their UMTS and LTE networks (four per sector). 

 

 
Figure 1: View of Summit Park West Apartment Building 

 
 

Site Address 79 Park Avenue, Danbury, CT 
Latitude 41° 23' 11.72 "N 
Longitude 73° 27' 48.91" W 
Site Elevation AMSL 505.9’ 
Main Roof Height AGL 28.8’ 
LTE License Information WPWV368, WQIZ617, WQJU459 
Cellular License Information KNKA256 
PCS License Information WPSL626, WQGG892, KNLG502 
WCS License Information KNLB297, KNLB204, KNLB312, WPQL636 

Table 1: Site Specific Data 



C Squared Systems, LLC                                     2 June 16, 2014 

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 
In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities.  In 1996, 
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01.  These new rules 
include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz.  The FCC 
MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements (NCRP), 
developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American National 
Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected.  General 
population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control 
over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2). The 
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum 
Permissible Exposure (MPE)” in Attachment B of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are 
exposed as a consequence of their employment provided they are fully aware of the potential for exposure, and are able to 
exercise control over their exposure.  General population/uncontrolled limits are five times more stringent than the levels 
considered acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts from OET 
Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population / uncontrolled exposure and for 
occupational / controlled exposure incorporate a substantial margin of safety and have been established to be well below levels 
generally accepted as having the potential to cause adverse health effects. 
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3. Antenna Inventory 
Table 2 below details AT&T’s proposed antenna configuration for the rooftop of 79 Park Avenue.  These antennas were 
utilized to perform the theoretical calculations as described in the Modeling Procedure section of this report.  The height of the 
main roof is 28.8’ AGL, and the height of the penthouse ridgeline is 44.6’ AGL, as shown in the Dewberry Engineers Inc. 
Zoning Drawings dated 01/13/2014.  

 

Operator Sector 
TX 

Freq. 
(MHz) 

Power at 
Antenna 
(Watts) 

Ant 
Gain 
(dBi) 

Power 
EIRP 

(Watts) 
Antenna Model Beam 

Width 
Length 
(feet) 

Antenna 
Centerline 
Height (ft.) 

AT&T 

Alpha 

850 40 16.2 1667.5 
HPA-65R-BUU-H8 

61 
7.7 47.5 

1900 40 17.1 2051.5 62 
700 60 15.3 2033.1 

HPA-65R-BUU-H8 
65 

7.7 47.5 
2300 60 17.7 3533.1 60 
850 60 16.2 2501.2 HPA-65R-BUU-H8 61 7.7 47.5 
700 60 15.3 2033.1 

HPA-65R-BUU-H8 
65 

7.7 47.5 
1900 120 17.1 6154.3 62 

Beta 

850 40 16.2 1667.5 
HPA-65R-BUU-H8 

61 
7.7 47.5 

1900 40 17.1 2051.5 62 
700 60 15.3 2033.1 

HPA-65R-BUU-H8 
65 

7.7 47.5 
2300 60 17.7 3533.1 60 
850 60 16.2 2501.2 HPA-65R-BUU-H8 61 7.7 47.5 
700 60 15.3 2033.1 

HPA-65R-BUU-H8 
65 

7.7 47.5 
1900 120 17.1 6154.3 62 

Gamma 

850 40 16.2 1667.5 
HPA-65R-BUU-H8 

61 
7.7 47.5 

1900 40 17.1 2051.5 62 
700 60 15.3 2033.1 

HPA-65R-BUU-H8 
65 

7.7 47.5 
2300 60 17.7 3533.1 60 
850 60 16.2 2501.2 HPA-65R-BUU-H8 61 7.7 47.5 
700 60 15.3 2033.1 

HPA-65R-BUU-H8 
65 

7.7 47.5 
1900 120 17.1 6154.3 62 

Table 2: Proposed Antenna Inventory 
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4. Calculated Values 
4.1.  Modeling Procedure for the Calculations on Rooftop 
The emission field calculation results displayed in the following figures were generated using proprietary computer 
software modeling prediction tool, PDCalc, as developed and provided by C Squared Systems, LLC.  PDCalc uses the 
following power density calculation formulas: 

 
Dish Antennas: 

 Near Field 

  End of Near Field = 
( )λ×4

2D  

 
D

PA
2

16  PDN Near Density Power 
×

××
==

π
 

 Where: 
  D = Antenna Diameter 

  λ = Wavelength 
  A = Aperture Efficiency 
  P = Power Input to the Antenna 

 
 20 dB of attenuation is added for any points greater than one antenna diameter from the main beam. 

 
 
 
Transition Region: 

 
ctorFarFieldFa×=

λ

2D Region  Transition of End
 

 

 
R

PDN RegionNear   TransitionDensity Power ×
=  

 
  

 Where: 
  D = Antenna Diameter 
  FarFieldFactor =multiplier which expands or contracts transition region to determine start of Far Field 

  λ = Wavelength 
  PDN = Power Density Near 
  R = Radial Distance 

  Near Region = ( )λ×4

2D
 

 
 20 dB of attenuation is added for any points greater than one antenna diameter from the main beam. 

 
 
 
Far Field: 
 

 Loss Beam OffEIRP Density Power 
2
×







×
=

Rπ
 

 Where: 
  Off Beam Loss is determined by the selected antenna patterns 

  R = Radial Distance 
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Directional and Omni Antennas: 
 
Near Field: 
   

  
( )







××××

×
=

360
20

,
BWRL

LHKP
S

ha

aat

π
 

 
Where: 
 S = Power Density in mw/cm2   
 Pt = Actual (or worst case assumed) power delivered to the antenna (watts) 
 K(Ha , La) = Correction factor for antenna mounting height 
 Ha = Antenna mounting height in feet 
 La = Antenna length in meters 
 Rh = the horizontal distance along roof from antenna to point of interest 
 BW = Antenna beamwidth 
  K(Ha , La)  = aH×− 14656.099013.0  for 0 ≤  Ha ≤  6 
    = 1/ Ha    for Ha > 6 
 
   
 If the horizontal distance from the bottom of the antenna is < 1 foot, then 1 foot is used for the distance. 
 

In order to deal with directional antennas, a modified cylindrical model is used.  This is done by approximating the 
horizontal pattern with a model that is conservative, and applying the results to the cylindrical model above.   The 
equation to be used is: 

 






= 2cos φnA  

 
Where: 

 A = Attenuation 
 φ = Angle between antenna azimuth and point in question 
 n = Factor to shape the function for a particular beamwidth 
 BW = Antenna beamwidth 

By setting the attenuation equal to 0.5 at the half power point ( )2BW=φ , n can be solved.  However, in order to 

ensure that the attenuation model is conservative, n is solved when ( ) ( )342 ×= BWφ .  This essentially assumes 
a larger beamwidth for margin.  Therefore, solving for n, we have 

                         

))3/ln(cos(
)5.0ln(

BW
n =  

 

As a result, antennas with a beamwidth wider than 270° will be treated as an omni-directional antenna. Finally, the 
maximum attenuation is capped at 15 dB to assure a conservative result in the rear of the antenna. 
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Far Field: 
 

Loss Beam Off Density Power 2 ×







×
=

R
EIRP
π

 

 
 Where: 

  EIRP = Effective Isotropic Radiated Power Watts 

  R = Radial Distance = ( )22 VH +  meters 
  H = Horizontal Distance from antenna in meters 
  V = Vertical Distance from radiation center of antenna in meters 

  Off Beam Loss is determined by the selected antenna patterns 
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4.2.  Calculated Results for Rooftop Emissions 
Figure 2 below shows the predicted RF environment based on AT&T’s proposed antenna configuration.  These worst-case 
calculations assume that all transmitters are simultaneously operating at full power, that there is 0 dB of cable loss, and 
0 dB of building penetration loss into the penthouse apartments.  The calculation point for this mapping is 6 feet above the 
main rooftop level to model the RF power density at the head of a person standing on the rooftop, on the penthouse patios, 
and within the penthouse apartments. 

As mentioned above, the calculations include 0 dB of building attenuation loss. A conservative value of 10 dB can be 
applied to represent building attenuation loss, thus making percent of MPE levels inside the penthouse apartments 10x 
lower than the calculated values. 

 
Figure 2: Predicted Power Density Levels on Main Rooftop – Post AT&T Installation
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Figure 3 below shows the predicted RF environment on the penthouse rooftop, based on AT&T’s proposed antenna 
configuration.  The calculation point for this mapping is 6 feet above the penthouse rooftop level to model the RF power 
density at the head of a person standing on the penthouse rooftop. 

 
Figure 3: Predicted Power Density Levels on Penthouse Rooftop – Post AT&T Installation 
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5. Summary of  Findings 
The predicted analysis for the rooftop of 79 Park Avenue finds that there are no areas of the main rooftop, penthouse 
apartments, penthouse patios or penthouse rooftop that exceed the General Population/Uncontrolled exposure limit as defined 
by the FCC.  The analysis concludes that the maximum percent of MPE calculated to occur at the penthouse apartments is less 
than 10% of the General Population/Uncontrolled limit.  Please note that this value does not include building attenuation, 
which would further decrease the power density and corresponding %MPE within the penthouse apartments.  The low power 
density levels are due to the directional nature of AT&T’s planned antenna design and the orientation of the antennas on the 
rooftop.  

 

6. Statement of  Certification 
I certify to the best of my knowledge that the statements in this report are true and accurate.  The calculations follow guidelines 
set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1, ANSI/IEEE Std C95.7 and FCC OET Bulletin 65 Edition 97-01. 

 

 

 

_______________________________ June 16, 2014 

Dan Goulet 
C Squared Systems, LLC 

Date 
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Attachment A: References 
 
OET Bulletin 65 - Edition 97-01 - August 1997    Federal Communications Commission Office of Engineering & Technology 

 

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency 
Electromagnetic Fields, 300 kHz to 100 GHz.    IEEE-SA Standards Board 

 

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous 
Electromagnetic Fields - RF and Microwave.    IEEE-SA Standards Board 

 

IEEE Std C95.7-2005, IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 GHz.  IEEE-SA 
Standards Board 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 
 

(A) Limits for Occupational/Controlled Exposure1  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S 

(minutes) 
0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled Exposure2  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S 

(minutes) 
0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

f = frequency in MHz    * Plane-wave equivalent power density  

Table 3: FCC Limits for Maximum Permissible Exposure 

 

                                                 
1 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those 
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled 
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure. 
2 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their 
exposure. 
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Plane-wave Equivalent Power Density 

 
 

Frequency (MHz) 
 

Figure 4: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

1.34 100,000 1,500  
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1. Incremental Coverage & Offload Analysis (CT2315B – Danbury) 

Table 1 below lists the incremental coverage statistics that were compiled for each frequency band of the proposed site. 

  
Incremental Coverage from 
Proposed Site (700 MHz) 

Incremental Coverage from 
Proposed Site (1900 MHz) 

Population Coverage:1 
(≥ -83 dBm) 2,367 (≥ -86 dBm) 2,991 

(≥ -93 dBm) 577 (≥ -96 dBm) 1,525 

      

Area Covered (mi2): 
(≥ -83 dBm) 0.45 (≥ -86 dBm) 0.43 

(≥ -93 dBm) 0.39 (≥ -96 dBm) 0.51 

  
 

   

Roadway Coverage (mi): 
Main: 0.10 Main: 0.34 

Secondary: 2.47 Secondary: 4.26 

Total: 2.57 Total: 4.60 

Table 1: Coverage Statistics 

Table 2 below provides quantitative data concerning the predicted capacity relief at the sector level, of the sites 
currently serving the targeted area of Danbury, as impacted by the proposed site. Population figures (POPs) represent 
the covered residential population based upon the 2010 US Census Data. The below analysis utilized thresholds of -93 
dBm for 700 MHz, and -96 dBm for 1900 MHz, which are the minimum acceptable levels required to meet customer 
expectations for 4G service. 

Total Pops Area (mi2) Total Pops Area (mi2)
Total Pops 
Offloaded

Area Offloaded 
(mi2/%)

CT2124 Gamma (270°) 5038 0.43 4216 0.35 822 ( 16.32%) 0.08 ( 18.6%)
CT2133 Alpha (20°) 1824 1.14 659 0.90 1165 ( 63.87%) 0.24 ( 21.05%)
CT5070 Alpha (0°) 3502 0.68 1564 0.49 1938 ( 55.34%) 0.19 ( 27.94%)

CT2124 Beta (150°) 4306 0.61 3833 0.52 473 ( 10.98%) 0.09 ( 14.75%)
CT2133 Alpha (20°) 1592 0.97 456 0.80 1136 ( 71.36%) 0.17 ( 17.53%)
CT5070 Alpha (0°) 4410 0.84 2540 0.63 1870 ( 42.4%) 0.21 ( 25%)

CT5073 Gamma (270°) 12883 2.48 11703 2.35 1180 ( 9.16%) 0.13 ( 5.24%)

1900 MHz Band (-96 dBm)

Sector
Current

With 
"CT2315B"

Offload Summary

700 MHz Band (-93 dBm)

  
Table 2: Offload Statistics 

                                                      
1 Population figures are based upon 2010 US Census Block Data 
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