
56 Prospect Street, 

P.O. Box 270 

Hartford, CT 06103 

Kathleen M. Shanley 

Manager – Transmission Siting 

Tel:  (860) 728-4527 

December 11, 2020 

Melanie A. Bachman  
Executive Director  
Connecticut Siting Council 
10 Franklin Square  
New Britain, CT 06051  

RE: Notice of Exempt Modification  
Eversource Site # 98100494  
316 Indian Mountain Road, Salisbury, CT 06039 
Latitude: 41-55-18.68 N / Longitude: 73-27-52.88 W 

Dear Ms. Bachman: 

The Connecticut Light and Power Company doing business as Eversource Energy (“Eversource”) 
currently maintains multiple antennas mounted at 43 feet above ground level (AGL) on an existing 40-
foot wood pole located at the Salisbury Substation, 316 Indian Mountain Road in Salisbury. See 
Attachment A, Parcel Map and Property Card.1  The tower and property are owned by Eversource. 
Eversource plans to install one 18-foot 7-inch tall omni-directional antenna, to be mounted at 
approximately 38 feet AGL, two 7/8-inch diameter coaxial cables and an ice bridge. There will be no 
changes to the fenced compound, the tower or the antennas and equipment currently mounted on the 
tower. The tower and existing and proposed equipment on the tower are depicted on Attachment B, 
Construction Drawings, dated October 15, 2020 and Attachment C, Structural Analysis, dated October 
15, 2020. The tower is a component of the Salisbury Substation most recently addressed by the Council 
in Petition No. 1371, approved by the Council on June 6, 2019.  

The proposed installation is part of Eversource’s program to update the current obsolete analog 
voice radio communications system to a modern digital voice communications system. The new system 
will enable the highest level of voice communications under all operating conditions, including during 
critical emergency and storm restoration activities. The new radio system will also provide for remote 
control of distribution safety equipment.  

Please accept this letter as notification, pursuant to Regulations of Connecticut State Agencies 
(“R.C.S.A.”)  §16-50j-73, for construction that 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 notice is being delivered to Curtis
Rand, First Selectman for the Town of Salisbury and Abby Conroy, Land Use Administrator for the Town

1 The Salisbury town offices were closed due to Covid-19 at the time this document was compiled and the Town does not offer on-

line access to property records. Attachment A is the parcel information on file with Eversource. 
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of Salisbury via private carrier. Proof of delivery is attached. See Attachment D, Proof of Delivery of 
Notice.   

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

1. There will be no change to the height of the existing tower.
2. The proposed modifications will not require extension of the site boundary.
3. The proposed modification will not increase noise levels at the facility by six decibels or more, or

to levels that exceed state and local criteria.
4. The operation of the new antennas will not increase radio frequency emissions at the facility to

a level at or above the Federal Communications Commission safety standard as shown in the
attached Radio Frequency Emissions Report, dated October 27, 2020 (Attachment E – Power
Density Report).

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, Eversource respectfully submits that the proposed modifications to 
the above referenced telecommunications facility constitute an exempt modification under R.C.S.A. § 
16-50j-72(b)(2). One original copy of this notice has been provided via courier to the Council.

Communications regarding this Notice of Exempt Modification should be directed to Kathleen 
Shanley at (860) 728-4527. 

By: _______________________________ 
Kathleen M. Shanley 
Manager – Transmission Siting 

cc: Honorable Curtis Rand, First Selectman, Town of Salisbury 
Abby Conroy, Land Use Administrator, Town of Salisbury 

Attachments 
A. Parcel Map and Property Card
B. Construction Drawings
C. Structural Analysis
D. Proof of Delivery of Notice
E. Power Density Report



 

  

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A – PARCEL MAP AND PROPERTY CARD 
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ATTACHMENT B – CONSTRUCTION DRAWINGS 



SITE INFORMATION

CONTACT INFORMATION

UNDERGROUND

UTILITIES PROTECTION CENTER, INC.

SERVICE ALERT
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DRAWING INDEXLOCATION MAP
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DESIGN TYPE

GOVERNING CODES

SALISBURY 21J
316 INDIAN MOUNTAIN RD
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Input Connector N(F) 7/16 
DIN N(F) 7/16

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN N(F) 7/16 
DIN N(F) 7/16 

DIN

Type Single Single Dual Single Single Single Dual Dual

EL
EC

TR
IC

A
L

Bandwidth, MHz 14 14 14 5 5 5 5 5

Power, Watts 500 500 350 500 500 500 350 350

Gain, dBd 3 6 3 0 3 6 0 3

Horizontal Beamwidth, degrees 360 360 360 360 360 360 360 360

Vertical Beamwidth, degrees 30 16 30 60 30 16 60 30

Beam Tilt, degrees 0 0 0 0 0 0 0 0

Isolation (minimum), dB N/A N/A 30 N/A N/A N/A 30 30

M
EC

H
A

N
IC

A
L

Number of Connectors 1 1 2 1 1 1 2 2

Flat Plate Area, ft2      2.10     3.63     3.69     1.28    1.64    2.58  2.09    3.08

Lateral Windload Thrust, Ibf      88     152      155     54     69    109      88     129

Wind Speed Rating
	 without ice, mph
 

     190
    

   150 
  

    150
    

     250  
     

    225   
    

   175   
  

    190    
    

  160 
  

Mounting Hardware included DSH3V3R DSH3V3N DSH3V3N DSH2V3R DSH2V3R DSH3V3N DSH3V3R DSH3V3N

D
IM

EN
SI

O
N

S Length, ft(m) 12.7 (3.9) 21.9 (6.7) 22.3 (6.8) 7.7 (2.3) 9.9 (3) 15.6 (4.8) 12.6 (3.8) 18.6 (5.7)

Radome O.D., in(cm) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6) 3 (7.6)

Mast O.D., in(cm) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4) 2.5 (6.4)

Net Weight w/o bracket, lb(kg) 37 (16.8) 60 (27.2) 63 (28.6) 19 (8.6) 26 (11.8) 47 (21.3) 40 (18.1) 70 (31.8)

Shipping Weight, lb(kg) 67 (30.4) 90 (40.8) 93 (42.2) 39 (17.7) 56 (25.4) 77 (34.9) 70 (31.8) 100 (45.4)

VE
R

TI
C

A
L 

PA
TT

ER
N

S

DS1G03F36U-N
DS1G03F36U-D 

DS1G06F36U-N
DS1G06F36U-D

DS2C00F36U-N
DS2C00F36U-D

DS2C03F36U-N
DS2C03F36U-D

DS2C06F36U-N
DS2C06F36U-D

DS1G03F36D-N
DS1G03F36D-D

	 Top 	 Bottom

DS2C00F36D-N
DS2C00F36D-D

	 Top 	 Bottom

DS2C03F36D-N
DS2C03F36D-D

	 Top 	 Bottom

VHF Omni Antennas (160-222 MHz)

DS2C03F36D-D



DETAIL  A
UPPER MOUNTING BRACKET

DETAIL  B
LOWER MOUNTING BRACKET

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

16.1716.17 TOP CHAIN MOUNT BRACKETX-UCMMH11

14.1414.14 LOWER CHAIN MOUNT BRACKETX-UCMSH12

7.361.843.000 inCHAIN MOUNT TIGHTENER BRACKETSHCM-T43

2.040.51 JAW BOLT GALV. 1/2" x 6"JB444

8.144.07 1/4" x GR40 GALV. CHAIN 9.5'GC409525

1.150.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT166

0.550.03 1/2" HDG USS FLATWASHERG12FW167

0.250.01 1/2" HDG LOCKWASHERG12LW188

0.700.1821/2'' x 2" HDG HEX BOLT GR5G120249

18.629.31 UNIVERSAL ANGLE TUBE 9"X-UAPM210

0.140.07 1/2'' HDG A325 HEX NUTA12NUT211

0.690.345 in.1/2'' x 5" A325 HDG BOLTA1205212

3.890.97 1/2" X 4-5/8" X 7" X 3" GALV U-BOLTX-UB1458413

2.630.66 1/2" X 2-1/2" X 4-1/2" X 2" GALV. U-BOLTX-UB1212413

0.050.01 3/8" HDG USS FLATWASHERG38FW414

0.030.01 3/8" HDG LOCKWASHERG38LW415

0.140.03 3/8'' HDG HEAVY 2H HEX NUTG38NUT416

0.410.10 3/8" x 2-1/2" HDG HEX BOLT GR5G38212417

A

B

DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

RH18

1
  O

F
  1

 BMC 3/15/2010

3/12/2010 TCHM1

1'-0" STANDOFF, SINGLE SECTOR,
TAPER ADJUSTMENT CHAIN MOUNT,

SITE PRO 1

CUSTOMER TCHM1
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

TOTAL WT. # 80.15

6 7 8 9

32

8764

12118

6 7 8 9

31

8764

12118

5

10

2-3/8" OD PIPE or 4-1/2" OD PIPE
PIPES NOT INCLUDED

TAPER ADJUSTMENT IS 6°
TOTAL IN 00.75°

INCREMENTS

6 7 8 13

17161514

17161514

(1) 4" (4.5" OD) x 4'-0" LG SCH 40 MOUNT PIPE REQUIRED.



DESCRIPTION

DRAWING USAGE CHECKED BY

ENG. APPROVALDRAWN BY

DWG. NO.

CPD NO.

KC8

1
  O

F
  1

 CEK 1/22/2013

8/21/2012 SEE ASSEMBLY "A"

PIPE TO PIPE CLAMP SET
1-1/2" TO 5" PIPE

1/2" THICK CLAMP

CUSTOMER DCPxxK
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Engineering 
Support Team:

 1-888-753-7446

valmont

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TX

PARTS LIST

NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

19.202.40 CLAMP HALF, 1/2" THICK, 8-3/8"DCP81

FED5/8" THREADED RODCB2

2.080.13 5/8'' HDG HEAVY 2H HEX NUTG58NUT163

0.420.03 5/8" HDG LOCKWASHERG58LW164

1.130.07 5/8" HDG USS FLATWASHERG58FW165

5 15/16"

8 3/8"

2"

1/2"

LENGTH "D"

FITS 1-1/2" TO 5" PIPE O.D.

VARIABLE PARTS TABLE
ASSEMBLY "A" QTY "B" PART "C" LENGTH "D" UNIT WT. "E" NET WT. "F" TOTAL WEIGHT

DCP12K 4 G58R-12 12" 1.05 4.18 27.01

DCP18K 4 G58R-18 18" 1.57 6.27 29.10

1

2

3

4

5

X4

X4

X4

A TOTAL OF (2) TWO CLAMP SETS REQUIRED. THESE CLAMP SETS WILL BE USED TO ATTACH THE PROPOSED ANTENNA TO THE
PROPOSED 4.5" OD MOUNT PIPE. A MINIMUM OF (3) THREE CONNECTION POINTS (CLAMPS) ARE REQUIRED.



 

  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C – STRUCTURAL ANALYSIS REPORT 



Date:   October 15, 2020  
 Black & Veatch Corp. 
 6800 W. 115th St., Suite 2292 
 Overland Park, KS 66211 
 (913) 458-2522   
     
 
Subject: Structural Analysis Report 
 
Eversource Designation: Site Number: ES-084 
 Site Name: Salisbury21J 
 
Engineering Firm Designation: Black & Veatch Corp. Project Number: 405025 
 
Site Data: 316 Indian Mountain Road, Salisbury, Litchfield County, CT 06039 
 Latitude: 41° 55' 18.68", Longitude: -73° 27' 52.88" 
 45 Foot - Round Timber Wood Pole 

 
Black & Veatch Corp. is pleased to submit this "Structural Analysis Report" to determine the structural integrity 
of the above mentioned tower. 
 
The purpose of the analysis is to determine the acceptability of the tower stress level. Based on our analysis we 
have determined the tower stress level for the structure and foundation, under the following load case, to be:  
 

LC1: Proposed Equipment Configuration: Sufficient Capacity – 76.0% 
 
This analysis utilizes an ultimate 3-second gust wind speed of 120 mph as required by the 2018 Connecticut State 
Building Code.  Applicable Standard references and design criteria are listed in Section 2 - Analysis Criteria. 
 
Structural Analysis prepared by: Sanyukta R. Arvikar / Robert Hudson II 
 
 
Respectfully Submitted by: 
 
Joshua J. Riley, P.E. 
Professional Engineer 
   

10/15/2020
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1) INTRODUCTION 

This tower is a 45 feet Round Timber Wood Pole. 
 
 
2) ANALYSIS CRITERIA 

TIA-222 Revision:   TIA-222-H 
Risk Category:   III 
Wind Speed:   120 mph ultimate  
Exposure Category:   C 
Topographic Factor:   1 
Ice Thickness:  1.275 in 
Wind Speed with Ice:  40 mph 
Seismic Ss:                                0.177 
Seismic S1:                                 0.065 
 

Table 2 – Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number of 
Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number of 
Feed Lines 

Feed Line 
Size (in) 

Note 

43.0 
49.0 2 rfs/celwave PD1142 3 

1 
7/8 

2 Conduit 
1 

43.0 2 generic 8’ Crossarm 

Note: 
1) Existing Equipment   

 
 

3) ANALYSIS PROCEDURE 

 
Table 3 - Documents Provided 

Document Remarks Reference Source 

POLE GEOMETRY 
Length, Diameter, and Wood Species 

Photos dated 10/02/2019 
- Eversource 

 
3.1)  Analysis Method 

 
Wood Pole Tool (version 3.3.2) was used to calculate member stresses for various load cases. Selected 
output from the analysis is included in Appendix A. The tower and foundation have been analyzed based 
on the ice criteria outlined in section 2 of this report. Based on the analysis, ice loading is not governing 
the tower and foundation stress. Wind loading governs the tower and foundation stress. 

October 15, 2020 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number of 
Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number of 
Feed Lines 

Feed Line 
Size (in) 

Note 

38.0 

46.0 1 dbspectra DS2C03F36D-D 

2 7/8 - 
38.0 

1 generic 
Mount Pipe 4” Sch 40  

(4.5 OD) x 6'-0" 

1 site pro 1 TCHM1 Chain Mount  

10.0 10.0 

2 site pro 1 UGLM Ring Mount 

- - - 
1 site pro 1 Ice Bridge Assembly 

1 Generic 
Mount Pipe 4” Sch 40  

(4.5 OD) x 4'-0" 
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3.2)  Assumptions 
 

1) The antenna mounting system has been properly fabricated, installed and maintained in good condition, 
twist free and plumb in accordance with its original design and manufacturer's specifications.  

2) The configuration of antennas, transmission cables, mounts and other appurtenances are as specified in 
Tables 1 and 2 and the referenced drawings. 

3) Pole tip diameter assumed following ANSI-05.1 2008 minimum dimensions. 
4) Soil parameters provided by Eversource. Black & Veatch does not assume any responsibility for its 

accuracy. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. Black & Veatch 
Corp. should be notified to determine the effect on the structural integrity of the tower. 

 
 

4) ANALYSIS RESULTS 

Table 4 – Section Capacity (Summary) 

Elevation 
(ft) 

Size 
Controlling 
Direction 

fb (psi) fc (psi) F’b (psi) F’c (psi) 
% 

Capacity 
Pass / 

Fail 

45 9.23 -- 0 0 2700 60.69 0.0% Pass 

43 9.64 -- 5.12 0.77 2700 66.43 0.2% Pass 

38 10.67 -- 245.69 4.09 2700 84.94 10.1% Pass 

33 11.69 -- 641.57 3.87 2700 112.39 25.0% Pass 

28 12.72 -- 941.06 3.69 2700 155.58 35.8% Pass 

23 13.74 -- 1168.86 3.56 2659.63 229.15 44.6% Pass 

18 14.77 -- 1342.27 3.43 2638.45 369.21 51.3% Pass 

14 15.59 -- 1450.09 3.31 2622.64 594.4 55.5% Pass 

13 15.79 -- 1473.42 3.47 2618.84 681 56.5% Pass 

11 16.2 -- 1519.25 3.42 2611.39 913.32 58.3% Pass 

10 16.41 -- 1540.28 5.45 2607.74 1066.49 59.2% Pass 

5 17.43 -- 1630.55 5.15 2590.23 1900.7 63.0% Pass 

0 18.46 -- 1678.96 4.85 2573.83 2077.81 65.2% Pass 

         

       Summary  

      Rating: 65.2% Pass 

 
Table 5 – Tower Component Stresses vs. Capacity – LC1 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 
Base Foundation Structural 

0 
76.0% Pass 

Base Foundation Soil Interaction 64.8% Pass 

 

Structure Rating (max from all components) = 76.0% 

Note: 

1. See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity 
consumed. Ratings per TIA-222-H Section 15.5. 

 
4.1)  Recommendations 

  
The tower and its foundation have sufficient capacity to carry the proposed load configuration. No 
modifications are required at this time.  

October 15, 2020 
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APPENDIX A 
 

WOOD POLE TOOL OUTPUT 
  

October 15, 2020 



Q1

Q2

Q4

Q3

(1) 7/8" TO 43 FT LEVEL

(2) 7/8" TO 43 FT LEVEL - INSIDE CONDUIT

(1) 2" CONDUIT TO 43 FT LEVEL

(2) 7/8" TO 38 FT LEVEL

BASE LEVEL DRAWING
*Round Poles Only*
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Geometry
Pole Data:

Round Timber

45 ft

Western Red Cedar

5 ft

Pole Properties:
Eminy = psi Wood Density: 0.005 kcf

Fby = psi Cond. Treatment: Air Dried

Eminx = 360000 psi Temperature: 90 °F

Fbx = 1250 psi

Fc = 875 psi

Pole Geometry:
Diameter 

Top (in)

Diameter 

Bottom (in)

X-Axis Top 

Width "b" (in)

X-Axis Bottom Width 

"b" (in)

Raceway X-Axis 

Width (in)

Y-Axis Top 

Width "d" (in)

Y-Axis Bottom 

Width "d" (in)

Raceway Y-Axis 

Width (in)

9.23 18.46

Discrete Loading
Mount CL 

Elev (ft)

Vertical 

Offset (ft)
Database Model Qty Offset Type Face Azimuth

CaAa Front 

(ft
2
)

CaAa Side 

(ft
2
)

Weight (lb)

43 6 RFS/CELWAVE PD1142 1 From Face C 0 2.09 2.09 10.00

43 6 RFS/CELWAVE PD1142 1 From Face C 0 2.09 2.09 10.00

13 1 Flood Light 1 From Face C 0 0.82 1.32 20.00

38 9.3 DS2C03F36D-D 1 From Face C 0 5.58 5.58 70.00

43 0 Tower Mounts 8' Crossarm 2 From Face C 0 5.63 0.13 5.00

13 0 Tower Mounts 2' x 2-1/2" Mount Pipe 1 From Face C 0 0.01 0.52 6.10

38 0 Tower Mounts TCHM1 1 From Face C 0 2.96 2.53 89.00

38 0 Tower Mounts 6' x 4-1/2" Mount Pipe 1 From Face C 0 2.25 2.25 60.00

10 Tower Mounts UGLM 2 None 0.66 0.66 89.00

10 0 Tower Mounts 4.5" x 4' Pipe (4STD) 1 From Leg B 0 1.32 1.32 43.16

10 0 Tower Mounts ICE BRIDGE ASSEMBLY 1 From Leg B 0 0.33 1.68 130.00

Linear Loading
Start Height 

(ft)

End Height 

(ft)
Nominal Width (in) Face Total # # Exposed Diameter (in) Weight (plf)

0 43 7/8 C 1 1 1.103 0.46

11 43 0.875 C 2 0 0 0.46

11 43 2 C 1 1 2 2.8

11 38 7/8 C 2 1 1.1 0.36

Lumber Type:

Pole Length:

Wood Species:

Wood Database:

Design Interval:



Results

Elevation (ft) Diameter Axial (k) Shear (k) Moment (k-ft) fb (psi) fc (psi) F'b (psi) F'c (psi) % Capacity

49 0.00 0.000 0.000 0.000 0.00 0.00 0.00 0.00 0.0%

47.3 0.00 0.000 0.000 0.000 0.00 0.00 0.00 0.00 0.0%

45 9.23 0.000 0.019 0.000 0.00 0.00 2700.00 60.69 0.0%

43 9.64 0.057 0.480 0.038 5.12 0.77 2700.00 66.43 0.2%

38 10.67 0.366 1.190 2.439 245.69 4.09 2700.00 84.94 10.1%

33 11.69 0.415 1.489 8.388 641.57 3.87 2700.00 112.39 25.0%

28 12.72 0.469 1.797 15.834 941.06 3.69 2700.00 155.58 35.8%

23 13.74 0.527 2.110 24.818 1168.86 3.56 2659.63 229.15 44.6%

18 14.77 0.587 2.392 35.369 1342.27 3.43 2638.45 369.21 51.3%

14 15.59 0.632 2.549 44.939 1450.09 3.31 2622.64 594.40 55.5%

13 15.79 0.680 2.696 47.488 1473.42 3.47 2618.84 681.00 56.5%

11 16.20 0.706 2.794 52.881 1519.25 3.42 2611.39 913.32 58.3%

10 16.41 1.153 3.004 55.674 1540.28 5.45 2607.74 1066.49 59.2%

5 17.43 1.230 3.143 70.693 1630.55 5.15 2590.23 1900.70 63.0%

0 18.46 1.297 3.216 86.408 1678.96 4.85 2573.83 2077.81 65.2%
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2015-LRFD

86.41

1.30

3.22

No Select

5

1.65

15

0

4.00

Yes Select

Yes Select

0

Layer Top 

Depth (ft)
Layer Bottom Depth (ft)

Layer 

Thickness 

(ft)

Effective Unit 

Weight

 of Soil (pcf)

Cohesion 

(ksf)

Internal

Friction 

Angle (deg)

SPT Blow 

Count

Ultimate

 Skin Friction 

(ksf)

Kp

0 3.33 3.33 60 0 0 0 0.000 0
3.33 15 11.67 60 0 30 0 0.000 3

Check % Capacity
Pass 64.8%

Pass

Structural Checks
F'b (psi) F'c (psi) Bending (psi) Axial (psi) Check % Capacity

2573.83 2077.81 1956.16 5.02 Pass 76.0%

2077.81 #VALUE! 3.93

Neglect Top Layer:

Groundwater:

Groundwater Depth Below Grade (ft):

Ultimate Gross Bearing (ksf):

Pole Properties
Encased:

Depth to check pole (ft):

Foundation Dimensions
Pole Diameter (ft):

Depth Below Existing Grade (ft):

Extension Above Grade (ft):

Soil Properties

Moment (k-ft):
Axial (k):

Shear (k):

Base Reactions

NDS Version

Soil Checks
Available Capacity Demand

Embedded Wood Capacity:

Pier-Soil Interaction (FOS): 2.05 1.33

Bearing (kips): 6.41 1.46 22.8%
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1. Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed Eversource 
installation on the to be located on the existing wood pole at 316 Indian Mountain Road in Salisbury, CT.   

Eversource is proposing to install an omnidirectional antenna as part of its 220 MHz communications system. 

This report considers the planned and existing antenna configuration as provided by Eversource to calculate the cumulative 
% MPE (Maximum Permissible Exposure) of the proposed facility at ground level. There are no other known operators at 
this site. 

 

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 and who have been made fully aware of the potential for exposure, and they 
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent 
than the levels that are 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. Power Density Calculation Methods 

The power density calculation results were generated using the following formula as outlined in FCC bulletin OET 65, and 
Connecticut Siting Council recommendations: 
 

 

Power Density = �
1.62  ×  1.64 × ERP

4𝜋𝜋 ×  𝑅𝑅2
�  X Off Beam Loss 

 
 

 Where: 

  EIRP = Effective Isotropic Radiated Power = 1.64 x ERP 

  R = Radial Distance = �(𝐻𝐻2 + 𝑉𝑉2) 

  H = Horizontal Distance from antenna 

  V = Vertical Distance from radiation center of antenna 

  Ground reflection factor of 1.6 

  Off Beam Loss is determined by the selected antenna pattern 

 

These calculations assume that the antennas are operating at 100 percent capacity and full power, and that all antenna 
channels are transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are 
not taken into account. The calculations assume even terrain in the area of study and do not consider actual terrain 
elevations which could attenuate the signal. As a result, the calculated power density and corresponding % MPE levels 
reported below are much higher than the actual levels will be from the final installation. 
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4. Calculated % MPE Results 

Table 1 below outlines the power density information for the site. The proposed Eversource omnidirectional antenna has a 
relatively narrow vertical beamwidth of 30°; therefore, the majority of the RF power is focused out towards the horizon.  
Please refer to Attachment C for the vertical pattern of the proposed Eversource antenna. Likewise, the other transmit 
antenna exhibits directionality of 75° vertical beamwidth.  As a result, there will be less RF power directed below the 
antennas relative to the horizon, and consequently lower power density levels around the base of the facility.  The 
calculated results in Table 1 include a nominal of 10 dB off-beam pattern loss for the proposed omnidirectional and a 3 dB 
off-beam loss for the existing antenna. Any inactive or receive-only antennas are not listed in the table unless specified 
otherwise, as they are irrelevant in terms of the % MPE calculations. The green shaded entry in the calculations represents 
the existing Eversource transmit antenna, whereas the blue shaded entry represents the proposed installation. The associated 
technical details for each are based upon the parameters provided by Eversource through its agents as part of this project.  

  

 
Table 1: Proposed Facility % MPE 1 2 

 

 

 
1 Please note that % MPE values listed are rounded to two decimal points and the total % MPE listed is a summation of each unrounded 
contribution. Therefore, summing each rounded value may not identically match the total value reflected in the table. 
2 Antenna centerline heights listed are based on the Black & Veatch Structural Analysis Report dated October 15, 2020.  The proposed 
Eversource antenna consists of two internally stacked antennas – the upper antenna is intended for receive-only, whereas the lower internal 
antenna is for transmit. The transmit antenna height listed in the table has been adjusted accordingly. 

Carrier
Antenna 
Height         
(Feet)

Operating 
Frequency 

(MHz)

Number of 
Trans.

ERP Per 
Transmitter 

(Watts)

Power Density 
(mw/cm2)

Limit %MPE

Eversource 49 48.4 1 100 0.0097 0.2000 4.87%
Eversource 43 217 4 124 0.0130 0.2000 6.52%

Total  11.40%
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5. Conclusion 

The above analysis concludes that RF exposure at ground level with the proposed antenna installation will be below the 
maximum power density limits as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Using the conservative 
calculation methods discussed herein, the highest expected percent of Maximum Permissible Exposure at ground level with 
the proposed installation is 11.4% of the FCC General Population/Uncontrolled limit. 

As noted previously, the calculated % MPE levels are more conservative (higher) than the actual levels will be from the 
finished installation. 

 
 
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 FCC OET Bulletin 65 Edition 97-01, IEEE Std. C95.1, and IEEE Std. C95.3. 

 
 
 

 
 

 

 

 

_________________________ October 23, 2020 

Report Prepared By: Marc Salas 
RF Engineer 
C Squared Systems, LLC 
 

Date 

  

 

 

_________________________ October 27, 2020 

Reviewed/Approved By: Keith Vellante 
Director of RF Services 
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 
 
IEEE C95.1-2005, IEEE Standard Safety Levels With Respect to Human Exposure to Radio Frequency Electromagnetic 
Fields, 3 kHz to 300 GHz IEEE-SA Standards Board 
 
IEEE C95.3-2002 (R2008), IEEE Recommended Practice for Measurements and Computations of Radio Frequency 
Electromagnetic Fields With Respect to Human Exposure to Such Fields, 100 kHz-300 GHz IEEE-SA Standards Board 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure3  

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 Exposure4  

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 2: FCC Limits for Maximum Permissible Exposure (MPE) 
 

 
3 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 
4 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 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

  

1.34 100,000 1,500  
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Attachment C: Eversource Antenna Data Sheets and Electrical Patterns 

217 MHz   

 

Manufacturer: dbSpectra 
Model #: DS2C03F36D 

Frequency Band: 217-222 MHz 
Gain: 3.0 dBd 

Vertical Beamwidth: 30° 
Horizontal Beamwidth: 360° 

Polarization: Vertical-
Polarization 

Length: 18.6’ 

  

 
48.4 MHz   

 

Manufacturer: Celwave (RFS) 
Model #: PD11425 

Frequency Band: 42-54 MHz 
Gain: 0.0 dBd 

Vertical Beamwidth: 75° 
Horizontal Beamwidth: 360° 

Polarization: Vertical-
Polarization 

Length: 12.6’ 

  

 

 
5 The digital antenna pattern for this specific antenna is unavailable.  Therefore, the pattern shown is that of an antenna with similar vertical 
beamwidth characteristics. 
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